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Sick -  Sick -  Sick . .  . O  Sick -  Sick -  Spew

d a v i d  g a r r i c k , i n  a l e t t e r

I’m sick o f gruel, and the dietetics,

I’m sick o f pills, and sicker o f emetics,

I’m sick o f pulses, tardiness or quickness,

I’m sick o f blood, its thinness or its thickness, -  

In short, within a word, I ’m sick o f sickness!

t h o m a s  h o o d ,  ‘Fragm ent’ , c. 1844

T h e y  are shallow animals, having always employed their 

minds about Body and Gut, they imagine that in the 
whole system o f things there is nothing but G ut and 

Body.
S A M U E L  T A Y L O R  C O L E R I D G E ,  On d o c t o r s  ( l 796)
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C H A P T E R  I

IN TR O DU CTIO N

t h e s e  a r e  s t r a n g e  t i m e s ,  when we are healthier than ever but 
more anxious about our health. According to all the standard bench
marks, w e’ve never had it so healthy. Longevity in the W est continues 
to rise -  a typical British woman can now expect to live to seventy-nine, 
eight years more than just half a century ago, and over double the life 
expectation when Queen Victoria came to the throne in 1837. Break 
the figures down a bit and you find other encouraging signs even in the 
recent past; in 1950, the U K  experienced 26,000 infant deaths; within 
half a century that had fallen by 80 per cent. Deaths in the U K  from 
infectious diseases nearly halved between 1970 and 1992; between 1971 
and 1991 stroke deaths dropped by 40 per cent and coronary heart 
disease fatalities by 19 per cent -  and those are diseases widely perceived 
to be worsening.

T h e heartening list goes on and on (15,000 hip replacements in 
1978, over double that number in 1993). In myriad ways, medicine 
continues to advance, new treatments appear, surgery works marvels, 
and (partly as a result) people live longer. Y et few people today feel 
confident, either about their personal health or about doctors, health
care delivery and the medical profession in general. T h e  media bombard 
us with medical news -  breakthroughs in biotechnology and repro
ductive technology for instance. But the effect is to raise alarm more 
than our spirits.

T h e media specialize in scare-mongering but they also capture a 
public mood. T h ere is a pervasive sense that our well-being is imperilled 
by ‘threats’ all around, from the air we breathe to the food in the shops. 
W h y  should we now be more agitated about pollution in our lungs than 
during the awful urban smogs o f the 1950s, when tens o f thousands died 
o f winter bronchitis? Have we become health freaks or hypochondriacs
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4 I N T R O D U C T I O N

luxuriating in health anxieties precisely because we are so healthy and 
long-lived that we have the leisure to enjoy the luxury o f worrying?

These may be questions for a psychologist but, as this book aims 
to demonstrate, they are also matters o f historical inquiry, examining 
the dialectics o f  medicine and mentalities. And to understand the 
dilemmas o f  our times, such facts and fears need to be put into context 
o f  time and place. W e are today in the grip o f opposing pressures. For 
one thing, there is the ‘rising-expectations trap’: we have convinced 
ourselves that we can and should be fitter, more youthful, sexier. In the 
long run, these are impossibly frustrating goals, because in the long run 
we’re all dead (though o f course some even have expectations o f  cheating 
death). Likewise, we are healthier than ever before, yet more distrustful 
o f  doctors and the powers o f what may broadly be called the ‘medical 
system’. Such scepticism follows from the fact that medical science 
seems to be fulfilling the wildest dreams o f  science fiction: the first 
cloning o f a sheep was recently announced and it will apparently be 
feasible to clone a human being within a couple o f  years. In the same 
week, an English widow was given permission to try to become pregnant 
with her dead husband’s sperm (but only so long as she did it in Bel
gium). These are amazing developments. W e turn doctors into heroes, 
yet feel equivocal about them.

Such ambiguities are not new. W hen in 1858 a statue was erected 
in the recently built Trafalgar Square to Edward Jenner, the pioneer 
o f smallpox vaccination, protests followed and it was rapidly removed: 
a country doctor amidst the generals and admirals was thought unseemly 
(it may seem that those responsible for causing deaths rather than saving 
fives are worthy o f  public honour). Even in G reek times opinions about 
medicine were mixed; the word pharmakos meant both remedy and 
poison -  ‘kill’ and ‘cure’ were apparently indistinguishable. And as Jona
than Swift wryly reflected early in the eighteenth century, ‘Apollo was 
held the god o f physic and sender o f diseases. Both were originally the 
same trade, and still continue.’ T h at double idea -  death and the doctors 
riding together -  has loomed large in history. It is one o f the threads 
we will follow in trying to assess the impact o f medicine and responses 
to it -  in trying to assess Samuel Johnson’s accolade to the medical 
profession: ‘ the greatest benefit to mankind.’

‘T h e  art has three factors, the disease, the patient, the physician,’ wrote 
Hippocrates, the legendary G reek physician who has often been called
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the father o f  medicine; and he thus suggested an agenda for history. 
T his book will explore diseases, patients and physicians, and their inter
relations, concentrating on some more than others. It is, as its sub-title 
suggests, a medical history.

M y  focus could have been on disease and its bearing on human 
history. W e have all been reminded o f  the devastating effects o f  pesti
lence by the A I D S  epidemic. In terms o f death toll, cultural shock and 
socio-economic destruction, the full impact o f A I D S  cannot yet be 
judged. O ther ‘hot viruses’ may be coming into the arena o f history 
which may prove even more calamitous. Historians at large, who until 
recently tended to chronicle world history in blithe ignorance o f or 
indifference to disease, now recognize the difference made by plague, 
cholera and other pandemics. Over the last generation, distinguished 
practitioners have pioneered the study o f ‘plagues and peoples’; and 
I have tried to give due consideration to these epidemiological and 
demographic matters in the following chapters. But they are not my 
protagonists, rather the backdrop.

Equally this book m ight have focused upon everyday health, 
common health beliefs and routine health care in society at large. T h e  
social history o f  medicine now embraces ‘people’s history’, and one o f  
its most exciting developments has been the attention given to beliefs 
about the body, its status and stigmas, its race, class and gender represen
tations. T h e  production and reproduction, creation and recreation o f 
images o f  Self and O ther have formed the subject matter o f distinguished 
books. Such historical sociologies or cultural anthropologies -  regarding 
the body as a book to be decoded -  reinforce our awareness o f  the 
importance, past and present, o f familiar beliefs about health and its 
hazards, about taboo and transgression. W hen a body becomes a clue 
to meaning, popular ideas o f  health and sickness, life and death, must 
be o f  central historical importance. I have written, on my own and with 
others, numerous books exploring lay health cultures in the past, from 
a ‘bottom -up’, patients’ point o f view, and hope soon to publish a further 
work on the historical significance o f the body.

This history, however, is different. It sets the history o f  medical 
thinking and medical practice at stage centre. It concentrates on medical 
ideas about disease, medical teachings about healthy and unhealthy 
bodies, and medical models o f life and death. Seeking to avoid anachron
ism and judgmentalism, I devote prime attention to those people and 
professional groups who have been responsible for such beliefs and
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practices -  that is healers understood in a broad sense. T his book is 
principally about what those healers have done, individually and collec
tively, and the impact o f their ideas and actions. W hile placing develop
ments in a wider context, it surveys medical theory and practices.

T his approach may sound old-fashioned, a resurrection o f  the 
W higgish ‘great docs’ history which celebrated the triumphal progress 
o f medicine from ignorance through error to science. But I come not 
to praise medicine -  nor indeed to blame it. I do believe that medicine 
has played a major and growing role in human societies and for that 
reason its history needs to be explored so that its place and powers can 
be understood. I say here, and I will say many times again, that the 
prominence o f  medicine has lain only in small measure in its ability to 
make the sick well. T h is always was true, and remains so today.

I discuss disease from a global viewpoint; no other perspective makes 
sense. I also examine medicine the world over. Chapter 2 surveys the 
emergence o f  health practices and medical beliefs in some early societies; 
Chapter 3 discusses the rise o f formal, written medicine in the M iddle 
East and Egypt, and in Greece and Rome; Chapter 4 explores Islam; 
separate chapters discuss Indian and Chinese medicine; Chapter 8 takes 
in the Americas; Chapter 15 surveys medicine in more recent colonial 
contexts, and other chapters have discussions o f  disorders in the Third 
W orld, for instance deficiency diseases. T h e  book is thus not narrowly 
or blindly ethnocentric.

Nevertheless, I devote most attention to what is called ‘western’ 
medicine, because western medicine has developed in ways which have 
made it uniquely powerful and led it to become uniquely global. Its 
ceaseless spread throughout the world owes much, doubtless, to western 
political and economic domination. But its dominance has increased 
because it is perceived, by societies and the sick, to ‘work’ uniquely well, 
at least for many major classes o f disorders. (Parenthetically, it can be 
argued that western political and economic domination owes something 
to the path-breaking powers o f quinine, antibiotics and the like.) T o  
the world historian, western medicine is special. It is conceivable that in 
a hundred years time traditional Chinese medicine, shamanistic medi
cine or Ayurvedic medicine will have swept the globe; if  that happens, 
my analysis will look peculiarly dated and daft. But there is no real 
indication o f that happening, while there is every reason to expect the 
medicine o f the future to be an outgrowth o f present western medicine
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-  or at least a reaction against it. W hat began as the medicine o f  Europe 
is becoming the medicine o f  humanity. For that reason its history 
deserves particular attention.

W estern medicine, I argue, has developed radically distinctive 
approaches to exploring the workings o f the human body in sickness 
and in health. These have changed the ways our culture conceives o f 
the body and o f human life. T o  reduce complex matters to crass terms, 
most peoples and cultures the world over, throughout history, have 
construed life (birth and death, sickness and health) primarily in the 
context o f an understanding o f the relations o f human beings to the 
wider cosmos: planets, stars, mountains, rivers, spirits and ancestors, 
gods and demons, the heavens and the underworld, and so forth. Some 
traditions, notably those reflected in Chinese and Indian learned medi
cine, while being concerned with the architecture o f  the cosmos, do not 
pay great attention to the supernatural. M odern western thinking, how
ever, has become indifferent to all such elements. T h e  W est has evolved 
a culture preoccupied with the self, with the individual and his or her 
identity, and this quest has come to be equated with (or reduced to) the 
individual body and the embodied personality, expressed through body 
language. H am let wanted this too solid flesh to melt away. T h at -  except 
in the context o f slimming obsessions -  is the last thing modern westerners 
want to happen to their flesh; they want it to last as long as possible.

Explanations o f w hy and how these modern, secular western atti
tudes have come about need to take many elements into account. T h eir 
roots may be found in the philosophical and religious traditions they 
have grown out of. T h e y  have been stimulated by economic materialism, 
the preoccupation with worldly goods generated by the devouring, reck
less energies o f capitalism. But they are also intimately connected with 
the development o f medicine -  its promise, project and products.

W hereas most traditional healing systems have sought to understand 
the relations o f the sick person to the wider cosmos and to make readjust
ments between individual and world, or society and world, the western 
medical tradition explains sickness principally in terms o f the body itself
-  its own cosmos. G reek medicine dismissed supernatural powers, though 
not macrocosmic, environmental influences; and from the Renaissance 
the flourishing anatomical and physiological programmes created a new 
confidence among investigators that everything that needed to be known 
could essentially be discovered by probing more deeply and ever more 
minutely into the flesh, its systems, tissues, cells, its D N A .
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T his has proved an infinitely productive inquiry, generating first 
knowledge and then power, including on some occasions the power to 
conquer disease. T h e  idea o f probing into bodies, living and dead (and 
especially human bodies) with a view to improving medicine is more or 
less distinctive to the European medical tradition. For reasons technical, 
cultural, religious and personal, it was not done in China or India, 
Mesopotamia or pharaonic Egypt. Dissection and dissection-related 
experimentation were performed only on animals in classical Greece, 
and rarely. A  medicine that seriously and systematically investigated the 
stuff o f  bodies came into being thereafter -  in Alexandria, then in the 
work o f Galen, then in late medieval Italy. T h e  centrality o f  anatomy 
to medicine’s project was proclaimed in the Renaissance and became the 
foundation stone for the later edifice o f scientific medicine: physiological 
experimentation, pathology, microscopy, biochemistry and all the other 
later specialisms, to say nothing o f invasive surgery.

T h is was not the only course that medicine could have taken; as is 
noted below, it was not the course other great world medical systems 
took, cultivating their own distinct clinical skills, diagnostic arts and 
therapeutic interventions. N o r did it enjoy universal approval: protests 
in Britain around 1800 about body-snatching and later antivivisectdonist 
lobbies show how sceptical public opinion remained about the activities 
o f anatomists and physicians, and suspicion has continued to run high. 
However, that was the direction western medicine followed, and, bol
stered by science at large, it generated a powerful medicine, largely 
independent o f  its efficacy as a rational social approach to good health.

T h e  emergence o f  this high-tech scientific medicine may be a prime 
example o f  what W illiam  Blake denounced as ‘single vision’, the kind 
o f myopia which (literally and metaphorically) comes from looking dog
gedly down a microscope. Single vision has its limitations in explaining 
the human condition; this is w hy Coleridge called doctors ‘shallow ani
mals’, who ‘imagine that in the whole system o f things there is nothing 
but G ut and Body’. Hence the ability o f  medicine to understand and 
counter pathology has always engendered paradox. M edicine has offered 
the promise o f  ‘the greatest benefit to mankind’, but not always on 
terms palatable to and compatible with cherished ideals. N o r has it 
always delivered the goods. T h e  particular powers o f medicine, and the 
paradoxes its rationales generate, are what this book is about.

* * *
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It may be useful to offer a brief resume o f the main themes o f  the book, 
by way o f a sketch map for a long journey.

All societies possess medical beliefs: ideas o f life and death, disease 
and cure, and systems o f  healing. Schematically speaking, the medical 
history o f  humanity may be seen as a series o f  stages. Belief systems the 
world over have attributed sickness to illwill, to malevolent spirits, 
sorcery, witchcraft and diabolical or divine intervention. Such ways o f 
thinking still pervade the tribal communities o f Africa, the Amazon 
basin and the Pacific; they were influential in Christian Europe till the 
‘age o f  reason’, and retain a residual shadow presence. Christian Scien
tists and some other Christian sects continue to view sickness and recov
ery in providential and supernatural terms; healing shrines like Lourdes 
remain popular within the Roman Catholic church, and faith-healing 
retains a mass following among devotees o f television evangelists in the 
United States.

In Europe from Graeco-Rom an antiquity onwards, and also among 
the great Asian civilizations, the medical profession systematically 
replaced transcendental explanations by positing a natural basis for dis
ease and healing. Am ong educated lay people and physicians alike, the 
body became viewed as integral to law-governed cosmic elements and 
regular processes. G reek medicine emphasized the microcosm/macro
cosm relationship, the correlations between the healthy human body 
and the harmonies o f nature. From Hippocrates in the fifth century b c  

through to Galen in the second century a d ,  ‘humoral medicine’ stressed 
the analogies between the four elements o f  external nature (fire, water, 
air and earth) and the four humours or bodily fluids (blood, phlegm, 
choler or yellow bile and black bile), whose balance determined health. 
T h e  humours found expression in the temperaments and complexions 
that marked an individual. T h e  task o f hygiene was to maintain a bal
anced constitution, and the role o f medicine was to restore the balance 
when disturbed. Parallels to these views appear in the classical Chinese 
and Indian medical traditions.

T h e  medicine o f  antiquity, transmitted to Islam and then back to 
the medieval W est and remaining powerful throughout the Renaissance, 
paid great attention to general health maintenance through regulation 
o f diet, exercise, hygiene and lifestyle. In the absence o f decisive ana
tomical and physiological expertise, and without a powerful arsenal o f 
cures and surgical skills, the ability to diagnose and make prognoses 
was highly valued, and an intimate physician-patient relationship was
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fostered. T h e  teachings o f antiquity, which remained authoritative until 
the eighteenth century and still supply subterranean reservoirs o f medi
cal folklore, were more successful in assisting people to cope with 
chronic conditions and soothing lesser ailments than in conquering 
life-threatening infections which became endemic and epidemic in the 
civilized world: leprosy, plague, smallpox, measles, and, later, the ‘filth 
diseases’ (like typhus) associated with urban squalor.

This personal tradition o f bedside medicine long remained popular 
in the W est, as did its equivalents in Chinese and Ayurvedic medicine. 
But in Europe it was supplemented and challenged by the creation o f 
a more ‘scientific’ medicine, grounded, for the first time, upon experi
mental anatomical and physiological investigation, epitomized from the 
fifteenth century by the dissection techniques which became central to 
medical education. Landmarks in this programme include the publi
cation o f De humani corporis fabrica (1543) by the Paduan professor, 
Andreas Vesalius, a momentous anatomical atlas and a work which 
challenged truths received since Galen; and W illiam  H arvey’s De motu 
cordis (1628) which put physiological inquiry on the map by experiments 
demonstrating the circulation o f  the blood and the heart’s role as a 
pump.

Post-Vesalian investigations dramatically advanced knowledge o f 
the structures and functions o f  the living organism. Further inquiries 
brought the unravelling o f the lymphatic system and the lacteals, and 
the eighteenth and nineteenth centuries yielded a finer grasp o f  the 
nervous system and the operations o f the brain. W ith  the aid o f m icro
scopes and the laboratory, nineteenth-century investigators explored 
the nature o f  body tissue and pioneered cell biology; pathological 
anatomy came o f age. Parallel developments in organic chemistry led 
to an understanding o f  respiration, nutrition, the digestive system 
and deficiency diseases, and founded such specialities as endocrinology. 
T h e  twentieth century became the age o f  genetics and molecular 
biology.

N ineteenth-century medical science made spectacular leaps forward 
in the understanding o f infectious diseases. For many centuries, rival 
epidemiological theories had attributed fevers to miasmas (poisons in 
the air, exuded from rotting animal and vegetable material, the soil, and 
standing water) or to contagion (person-to-person contact). From the 
1860s, the rise o f bacteriology, associated especially with Louis Pasteur 
in France and Robert Koch in Germany, established the role o f  micro-
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organic pathogens. Alm ost for the first time in medicine, bacteriology 
led directly to dramatic new cures.

In the short run, the anatomically based scientific medicine which 
emerged from Renaissance universities and the Scientific Revolution 
contributed more to knowledge than to health. Drugs from both the 
O ld and N ew  W orlds, notably opium and Peruvian bark (quinine) 
became more widely available, and mineral and metal-based pharma
ceutical preparations enjoyed a great i f  dubious vogue (e.g., mercury 
for syphilis). But the true pharmacological revolution began with the 
introduction o f  sulfa drugs and antibiotics in the twentieth century, and 
surgical success was limited before the introduction o f anaesthetics and 
antiseptic operating-room conditions in the mid nineteenth century. 
Biomedical understanding long outstripped breakthroughs in curative 
medicine, and the retreat o f  the great lethal diseases (diphtheria, typhoid, 
tuberculosis and so forth) was due, in the first instance, more to urban 
improvements, superior nutrition and public health than to curative 
medicine. T h e  one early striking instance o f the conquest o f  disease -  
the introduction first o f smallpox inoculation and then o f vaccination -  
came not through ‘science’ but through embracing popular medical 
folklore.

From  the M iddle Ages, medical practitioners organized themselves 
professionally in a pyramid with physicians at the top and surgeons and 
apothecaries nearer the base, and with other healers marginalized or 
vilified as quacks. Practitioners’ guilds, corporations and colleges 
received royal approval, and medicine was gradually incorporated into 
the public domain, particularly in German-speaking Europe where the 
notion o f ‘medical police’ (health regulation and preventive public 
health) gained official backing in the eighteenth century. T h e  state 
inevitably played the leading role in the growth o f  military and naval 
medicine, and later in tropical medicine. T h e  hospital sphere, however, 
long remained largely the Church’s responsibility, especially in Roman 
Catholic parts o f Europe. Gradually the state took responsibility for the 
health o f emergent industrial society, through public health regulation 
and custody o f the insane in the nineteeth century, and later through 
national insurance and national health schemes. These latter develop
ments met fierce opposition from a medical profession seeking to 
preserve its autonomy against encroaching state bureaucracies.

T h e  latter half o f  the twentieth century has witnessed the continued 
phenomenal progress o f  capital-intensive and specialized scientific
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medicine: transplant surgery and biotechnology have captured the public 
imagination. Alongside, major chronic and psychosomatic disorders per
sist and worsen -  jocularly expressed as the ‘doing better but feeling 
worse’ syndrome -  and the basic health o f the developing world is 
deteriorating. T his situation exemplifies and perpetuates a key facet 
and paradox o f the history o f  medicine: the unresolved disequilibrium 
between, on the one hand, the remarkable capacities o f an increasingly 
powerful science-based biomedical tradition and, on the other, the wider 
and unfulfilled health requirements o f economically impoverished, col- 
onially vanquished and politically mismanaged societies. M edicine is an 
enormous achievement, but what it will achieve practically for humanity, 
and what those who hold the power will allow it to do, remain open 
questions.

T h e late E. P. Thom pson (1924-1993) warned historians against what 
he called the enormous condescension o f posterity. I have tried to under
stand the medical systems I discuss rather than passing judgment on 
them; I have tried to spell them out in as much detail as space has 
permitted, because engagement with detail is essential if  the cognitive 
power o f medicine is to be appreciated.

Eschewing anachronism, judgmentalism and history by hindsight 
does not mean denying that there are ways in which medical knowledge 
has progressed. H arvey’s account o f the cardiovascular system was more 
correct than G alen’s; the emergence o f  endocrinology allowed the devel
opment in the 1920s o f insulin treatments which saved the lives o f dia
betics. But one must not assume that diabetes then went away: no cure has 
been found for that still poorly understood disease, and it continues to 
spread as a consequence o f western lifestyles. Indeed one could argue that 
the problem is now worse than when insulin treatment was discovered.

Avoiding condescension equally does not mean one must avoid 
‘winners’ history. This book unashamedly gives more space to the 
Greeks than the Goths, more attention to Hippocrates than to G reek 
root-gatherers, and stresses strands o f development leading from 
G reek medicine to the biomedicine now in the saddle. I do not think 
that ‘winners’ should automatically be privileged by historians (I have 
m yself written and advocated writing medical history from the patients’ 
view), but there is a good reason for bringing the winners to the fore
ground -  not because they are ‘best’ or ‘right’ but because they are 
powerful. O ne can study winners without siding with them.
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W riting this book has not only made me more aware than usual 
o f m y own ignorance; it has brought home the collective and largely 
irremediable ignorance o f historians about the medical history o f  man
kind. Perhaps the most celebrated physician ever is Hippocrates yet we 
know literally nothing about him. N either do we know anything con
crete about most o f the medical encounters there have ever been. T h e 
historical record is like the night sky: we see a few stars and group them 
into mythic constellations. But what is chiefly visible is the darkness.



C H A P T E R  I I

THE ROOTS OF MEDICINE

P E O P L E S  A N D  P L A G U E S

i n  t h e  b e g i n n i n g  w a s  t h e  g o l d e n  a g e .  T h e  climate was clement, 
nature freely bestowed her bounty upon mankind, no lethal predators 
lurked, the lion lay down with the lamb and peace reigned. In that 
blissful long-lost Arcadia, according to the G reek poet Hesiod writing 
around 700 b c ,  life was ‘without evils, hard toil, and grievous disease’. 
All changed. Thereafter, wrote the poet, ‘thousands o f miseries roam 
among men, the land is full o f evils and full is the sea. O f  themselves, 
diseases come upon men, some by day and some by night, and they 
bring evils to the mortals.’

T h e  Greeks explained the coming o f pestilences and other troubles 
by the fable o f  Pandora’s box. Something similar is offered by Judaeo- 
Christianity. Disguised in serpent’s clothing, the Devil seduces Eve into 
tempting Adam to taste the forbidden fruit. By way o f punishment for 
that primal disobedience, the pair are banished from Eden; Adam’s sons 
are condemned to labour by the sweat o f their brow, while the daughters 
o f Eve must bring forth in pain; and disease and death, unknown in 
the paradise garden, become the iron law o f  the post-lapsarian world, 
thenceforth a vale o f tears. As in the Pandora fable and scores o f parallel 
legends the world over, the Fall as revealed in Genesis explains how 
suffering, disease and death become the human condition, as a conse
quence o f  original sin. T h e Bible closes with foreboding: ‘And I looked, 
and behold a pale horse’ prophesied the Book o f Revelation: ‘and his 
name that sat on him was Death, and Hell followed with him. And 
power was given unto them over the fourth part o f the earth, to kill 
with sword, and with hunger, and with death, and with the beasts o f 
the earth.’

H
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M uch later, the eighteenth-century physician G eorge Cheyne drew 
attention to a further irony in the history o f health. M edicine owed its 
foundation as a science to Hippocrates and his successors, and such 
founding fathers were surely to be praised. Y et why had medicine origin
ated among the Greeks? It was because, the witty Scotsman explained, 
being the first civilized, intellectual people, with leisure to cultivate the 
life o f  the mind, they had frittered away the rude vitality o f  their warrior 
ancestors -  the heroes o f the Iliad- and so had been the first to need medical 
ministrations. T his ‘diseases o f civilization’ paradox had a fine future 
ahead o f it, resonating throughout Nietzsche and Freud’s Civilization and 
its Discontents (1930). Thus to many, from classical poets up to the prophets 
o f modernity, disease has seemed the dark side o f development, its Jekyll- 
and-Hyde double: progress brings pestilences, society sickness.

Stories such as these reveal the enigmatic play o f peoples, plagues 
and physicians which is the thread o f this book, scotching any innocent 
notion that the story o f  health and medicine is a pageant o f  progress. 
Pandora’s box and similar just-so stories tell a further tale moreover, 
that plagues and pestilences are not acts o f G od or natural hazards; they 
are o f  mankind’s own making. Disease is a social development no less 
than the medicine that combats it.

In the beginning . . .  Anthropologists now maintain that some five 
million years ago in Africa there occurred the branching o f the primate 
line which led to the first ape men, the low-browed, big-jawed hominid 
Australopithecines. W ithin a mere three million years Homo erectus had 
emerged, our first entirely upright, large-brained ancestor, who learned 
how to make fire, use stone tools, and eventually developed speech. 
Alm ost certainly a carnivorous hunter, this palaeolithic pioneer fanned 
out a million years or so ago from Africa into Asia and Europe. T h ere
after a direct line leads to Homo sapiens who emerged around 150,000 b c .

T h e  life o f  early mankind was not exacdy arcadian. Archaeology 
and palaeopathology give us glimpses o f forebears who were often mal
formed, racked with arthritis and lamed by injuries -  limbs broken in 
accidents and mending awry. Living in a dangerous, often harsh and 
always unpredictable environment, their lifespan was short. N everthe
less, prehistoric people escaped many o f the miseries popularly associ
ated with the ‘fall’; it was later developments which exposed their 
descendants to the pathogens that brought infectious disease and have 
since done so much to shape human history.
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T h e  more humans swarmed over the globe, the more they were 
themselves colonized by creatures capable o f  doing harm, including 
parasites and pathogens. T here have been parasitic helminths (worms), 
fleas, ticks and a host o f arthropods, which are the bearers o f ‘arbo’ 
(arthropod-borne) infections. T here have also been the m icro
organisms like bacteria, viruses and protozoans. T h eir very rapid repro
duction rates within a host provoke severe illness but, as if  by 
compensation, produce in survivors immunity against reinfection. All 
such disease threats have been and remain locked with humans in evo
lutionary struggles for the survival o f the fittest, which have no master 
plot and grant mankind no privileges.

Despite carbon-14 and other sophisticated techniques used by 
palaeopathologists, we lack any semblance o f a day-to-day health chart 
for early Homo sapiens. Theories and guesswork can be supported by 
reference to so-called ‘primitive’ peoples in the modern world, for 
instance Australian aborigines, the Hadza o f  Tanzania, or the IKung 
San bush people o f the Kalahari. O ur early progenitors were hunters and 
gatherers. Pooling tools and food, they lived as nomadic opportunistic 
omnivores in scattered familial groups o f perhaps thirty or forty. Infec
tions like smallpox, measles and flu must have been virtually unknown, 
since the micro-organisms that cause contagious diseases require high 
population densities to provide reservoirs o f susceptibles. And because 
o f the need to search for food, these small bands did not stay put long 
enough to pollute water sources or accumulate the filth that attracts 
disease-spreading insects. Above all, isolated hunter-foragers did not 
tend cattle and the other tamed animals which have played such an 
ambiguous role in human history. W hile meat and milk, hides and horns 
made civilization possible, domesticated animals proved perennial and 
often catastrophic sources o f illness, for infectious disease riddled beasts 
long before spreading to humans.

O ur ‘primitive’ ancestors were thus practically free o f the pestilences 
that ambushed their ‘civilized’ successors and have plagued us ever since. 
Y et they did not exactly enjoy a golden age, for, together with dangers, 
injuries and hardships, there were ailments to which they were suscep
tible. Soil-borne anaerobic bacteria penetrated through skin wounds to 
produce gangrene and botulism; anthrax and rabies were picked up from 
animal predators like wolves; infections were acquired through eating 
raw animal flesh, while game would have transmitted the microbes 
o f relapsing fever (like typhus, a louse-borne disease), brucellosis and



haemorrhagic fevers. O ther threats came from organisms co-evolving 
with humans, including tapeworms and such bacteria as Treponema, the 
agent o f  syphilis, and the similar skin infection, yaws.

Hunter-gatherers being omnivores, they were probably not mal
nourished, at least not until rising populations had hunted to extinction 
most o f the big game roaming the savannahs and prairies. Resources 
and population were broadly in balance. Relative freedom from disease 
encouraged numbers to rise, but all were prey to climate, especially 
during the Ice Age which set in from around 50,000 b c .  Famine took 
its toll; lives would have been lost in hunting and skirmishing; childbirth 
was hazardous, fertility probably low, and infanticide may have been 
practised. All such factors kept numbers in check.

For tens o f  thousands o f  years there was ample territory for 
dispersal, as pressure on resources drove migration ‘out o f  Africa’ into 
all corners o f the O ld W orld, initially to the warm regions o f  Asia 
and southern Europe, but then farther north into less hospitable climes. 
These nomadic ways continued until the end o f  the last Ice Age (the 
Pleistocene) around 12,000-10,000 years ago brought the invention o f  
agriculture.

Contrary to the Victorian assumption that farming arose out o f 
mankind’s inherent progressiveness, it is now believed that tilling the 
soil began because population pressure and the depletion o f  game sup
plies left no alternative: it was produce more or perish. B y around 50,000 
b  c , mankind had spilled over from the O ld W orld to N ew  Guinea and 
Australasia, and by 10,000 b c  (perhaps much earlier) to the Americas 
as well (during the last Ice Age the lowering o f the oceans made it 
possible to cross by land bridge from Siberia to Alaska). But when the 
ice caps melted around ten thousand years ago and the seas rose once 
more, there were no longer huge tracts o f land filled with game but 
empty o f humans and so ripe for colonization. Mankind faced its first 
ecological crisis -  its first survival test.

Necessity proved the mother o f  invention, and Stone Age stalkers, 
faced with famine -  elk and gazelle had thinned out, leaving hogs, 
rabbits and rodents -  were forced to grow their own food and settle in 
one place. Agriculture enhanced mankind’s capacity to harness natural 
resources, selectively breeding wild grasses into domesticated varieties 
o f grains, and bringing dogs, catde, sheep, goats, pigs, horses and poultry 
under control. T his change had the rapidity o f a revolution: until around
10,000 years ago, almost all human groups were hunter-gatherers, but
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within a few thousand years cultivators and pastoralists predominated. 
T h e  ‘neolithic revolution’ was truly epochal.

In the fertile crescent o f the M iddle East, wheat, barley, peas and 
lentils were cultivated, and sheep, pigs and goats herded; the neolithic 
peoples o f south-east Asia exploited rice, sweet potatoes, ducks and 
chickens; in Mesoamerica, it was maize, beans, cassava, potatoes and 
guinea pigs. T h e  land which a nomadic band would have stripped like 
locusts' before m oving on was transformed by new management tech
niques into a resource reservoir capable o f supporting thousands, year 
in, year out. And once agriculture took root, with its systematic planting 
o f  grains and lentils and animal husbandry, numbers went on spiralling, 
since more could be fed. T h e  labour-intensiveness o f  clearing w ood
land and scrub, weeding fields, harvesting crops and preparing food 
encouraged population growth and the formation o f  social hierarchies, 
towns, courts and kingdoms. But while agriculture rescued people from 
starvation, it unleashed a fresh danger: disease.

T h e  agricultural revolution ensured human domination o f  planet 
earth: the wilderness was made fertile, the forests became fields, wild 
beasts were tamed or kept at bay; but pressure on resources presaged 
the disequilibrium between production and reproduction that provoked 
later Malthusian crises, as well as leading to ecological deterioration. 
As hunters and gatherers became shepherds and farmers, the seeds o f 
disease were sown. Prolific pathogens once exclusive to animals were 
transferred to swineherds and goatherds, ploughmen and horsemen, 
initiating the ceaseless evolutionary adaptations which have led to a 
current situation in which humans share no fewer than sixty-five micro- 
organic diseases with dogs (supposedly man’s best friend), and only 
slightly fewer with cattle, sheep, goats, pigs, horses and poultry.

M any o f  the worst human diseases were created by proximity to animals. 
Cattle provided the pathogen pool with tuberculosis and viral poxes like 
smallpox. Pigs and ducks gave humans their influenzas, while horses 
brought rhinoviruses and hence the common cold. Measles, which still 
kills a million children a year, is the result o f  rinderpest (canine distemper) 
jumping between dogs or cattle and humans. M oreover, cats, dogs, ducks, 
hens, mice, rats and reptiles carry bacteria like Salmonella, leading to often 
fatal human infections; water polluted with animal faeces also spreads 
polio, cholera, typhoid, viral hepatitis, whooping cough and diphtheria.

Settlement helped disease to settle in, attracting disease-spreading
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insects, while worms took up residence within the human body. Parasit
ologists and palaeopathologists have shown how the parasitic round
worm Ascaris, a nematode growing to over a foot long, evolved in 
humans, probably from pig ascarids, producing diarrhoea and malnutri
tion. O ther helminths or wormlike fellow-travellers became common 
in the human gut, including the Enterobius (pinworm or threadworm), 
the yards-long hookworm, and the filarial worms which cause elephan
tiasis and African river blindness. Diseases also established themselves 
where agriculture depended upon irrigation -  in Mesopotamia, Egypt, 
India and around the Yellow  (Huang) River in China. Paddyfields har
bour parasites able to penetrate the skin and enter the bloodstream o f 
barefoot workers, including the forked-tailed blood fluke Schistosoma 
which utilizes aquatic snails as a host and causes bilharzia or schistoso
miasis (graphically known as ‘big belly’), provoking mental and physical 
deterioration through the chronic irritation caused by the worm. Investi
gation o f  Egyptian mummies has revealed calcified eggs in liver and 
kidney tissues, proving the presence o f  schistosomiasis in ancient Egypt. 
(Mummies tell us much more about the diseases from which Egyptians 
suffered; these included gallstones, bladder and kidney stones, mastoid
itis and numerous eye diseases, and many skeletons show evidence o f 
rheumatoid arthritis.) In short, permanent settlement afforded golden 
opportunities for insects, vermin and parasites, while food stored in 
granaries became infested with insects, bacteria, fungoid toxins and 
rodent excrement. T h e  scales o f health tipped unfavourably, with infec
tions worsening and human vitality declining.*

M oreover, though agriculture enabled more mouths to be fed, it 
meant undue reliance on starchy cereal monocultures like maize, high

* Sm allpox, the largest o f  all viruses, is the product o f  a long evolutionary adaptation 
o f  cow pox to humans -  som ething clearly perceived tw o hundred years ago by Edward 
Jenner. H is A n  Inquiry into the Causes and Effects . . .  o f  the Cow Pox  (1798) noted that:

T h e  deviation o f  man from  the state in which he was originally placed by 
nature seems to have proved to him a prolific source o f  diseases. F rom  the 
love o f  splendour, from  the indulgence o f  luxury, and from  his fondness for 
am usem ent he has familiarized him self with a great num ber o f  animals, which 
may n ot originally have been intended for his associates.

Jenner thus perceived the dangers animals posed to human health. N o w , in the late 
1990s, the transmission chain between the cattle disease, bovine spongiform  
encephalopathy (B S E ), and the human Creutzfeldt-Jakob Disease (C J D ), is a hot 
epidem iological and political issue in Europe.
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in calories but low in proteins, vitamins and minerals; reduced nutri
tional levels allowed deficiency diseases like pellagra, marasmus, kwashi
orkor and scurvy to make their entry onto the human stage. Stunted 
people are more vulnerable to infections, and it is a striking comment 
on ‘progress’ that neolithic skeletons are typically some inches shorter 
than their palaeolithic precursors.

M A L A R I A

Settlement also brought malaria. ‘T here is no doubt’, judged the distin
guished Australian immunologist, Macfarlane Burnet (1899-1985), ‘that 
malaria has caused the greatest harm to the greatest number’ -  not 
through cataclysms, as with bubonic plague, but through its continual 
winnowing effect. First in sub-Saharan Africa and elsewhere since, con
version o f forests into farmland has created environments tailormade 
for mosquitoes: warm waterholes, furrows and puddles ideal for rapid 
breeding. Malaria is worth pausing over, since it has coexisted with 
humans for thousands o f  years and remains out o f  control across much 
o f  the globe.

T h e  symptoms o f malarial fevers were familiar to the Greeks, but 
were not explained until the advent o f tropical medicine around 1900. 
T h e y  are produced by the microscopic protozoan parasite Plasmodium, 
which lives within the body o f an Anopheles mosquito, and is transmitted 
to humans through mosquito bites. T h e parasites move through the 
bloodstream to the liver, where they breed during an incubation stage 
o f a couple o f  weeks. Returning to the blood, they attack red blood 
cells, which break down, leading to waves o f violent chills and high 
fever.

Malarial parasites have distinct periodicities. Plasmodium vivax, the 
organism causing benign tertian malaria, once present in the English 
fenlands, has an incubation period o f ten to seventeen days. T h e  fever 
lasts from two to six hours, returning every third day (hence ‘tertian’); 
marked by vomiting and diarrhoea, such attacks may recur for two 
months or longer. In time, as G reek doctors observed, the spleen 
enlarges, and the patient becomes anaemic and sometimes jaundiced. 
Quartan malaria, caused by Plasmodium malariae, is another mild variety.

M alignant tertian malaria, caused by Plasmodium falciparum, is the 
most lethal, producing at least 95 per cent o f all malarial deaths. T h e
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incubation period is shorter but the fever more prolonged; it may be 
continuous, remittent or intermittent. Plasmodium falciparum prolifer
ates fast, producing massive destruction o f red blood cells and hence 
dangerous anaemia; the liver and spleen also become enlarged.

Malaria may sometimes appear as quotidian fever, with attacks last
ing six to twelve hours -  the result o f multiple infection. Patients may 
also develop malarial cachexia, with yellowing o f  the skin and severe 
spleen and liver enlargement; autopsy shows both organs darkened with 
a black pigment derived from the haemoglobin o f  the destroyed red 
blood cells. W hat the ancients called melancholy may have been a 
malarial condition.

Malaria shadowed agricultural settlements. From Africa, it became 
established in the N ear and M iddle East and the Mediterranean littoral. 
T h e  huge attention Graeco-Rom an medicine paid to ‘remittent fevers’ 
shows how seriously the region was affected, and some historians main
tain the disease played its part in the decline and fall o f  the Roman 
empire. W ithin living memory, malaria remained serious in the Roman 
Campagna and the Pontine marshes along Italy’s west coast.

Coastal Africa was and remains heavily malarial, as are the Congo, 
the N iger and hundreds o f other river basins. Indigenous W est African 
populations developed a genetically controlled characteristic, the ‘sickle- 
cell’, which conferred immunity against virulent Plasmodium falciparum. 
But, though protective, this starves its bearers, who are prone to debility 
and premature death: typical o f  such evolutionary trade-offs, gains and 
losses are finely balanced.

India was also ripe for malarial infection. Ayurvedic medical texts 
(see Chapter Six) confirm the antiquity o f the disease in the subconti
nent. China, too, became heavily infected, especially the coastal strip 
from Shanghai to Macao. And from the sixteenth century Europeans 
shipped it to Mesoamerica: vivax malaria went to the N ew  W orld  in 
the blood o f the Spanish conquistadores, while falciparum malaria arrived 
with the African slaves whom the Europeans imported to replace the 
natives they and their pestilences had wiped out.

Malaria was just one health threat among many which set in with civil
ization as vermin learned to cohabit with humans, insects spread gastro
enteric disorders, and contact with rodents led to human rickettsial 
(lice-, mite- and tick-borne) arbo diseases like typhus. Despite such 
infections encouraged by dense settlement and its waste and dirt, man’s 
restless inventive energies ensured that communities, no matter how



22 T H E  R O O T S  O F  M E D I C I N E

unhealthy, bred rising populations; and more humans spawned more 
diseases in upward spirals, temporarily and locally checked but never 
terminated. Around 1 0 ,0 0 0  b c ,  before agriculture, the globe’s human 
population may have been around 5  million; by 5 0 0  b c  i t  had probably 
leapt to 1 0 0  million; by the second century a d  that may have doubled; 
the 1 9 9 0  figure was some 5 ,2 9 2  million, with projections suggesting 
1 2  billion by 2 1 0 0 .

G row ing numbers led to meagre diets, the weak and poor inevitably 
bearing the brunt. But though humans were often malnourished, para
site-riddled and pestilence-smitten, they were not totally defenceless. 
Survivors o f epidemics acquired some protection, and the mechanisms 
o f evolution meant that these acquired sophisticated immune systems 
enabling them to coexist in a ceaseless war with their micro-organic 
assailants. Immunities passed from mothers across the placenta or 
through breast-feeding gave infants some defence against germ invasion. 
Tolerance was likewise developed towards parasitic worms, and certain 
groups developed genetic shields, as with the sickle-cell trait. Biological 
adaptation m ight thus take the edge off lethal afflictions.

T H E  E R A  O F  E P I D E M I C S

Some diseases, however, were not so readily coped with: those caused 
by the zoonoses (animal diseases transmissible to man) which menaced 
once civilization developed. By 3 0 0 0  bc  cities like Babylon, with popu
lations o f scores o f thousands, were rising in Mesopotamia and Egypt, 
in the Indus V alley and on the Yellow  River, and later in Mesoamerica. 
In the O ld W orld, such settlements often maintained huge cattle herds, 
from which lethal pathogens, including smallpox, spread to humans, 
while originally zoognostic conditions -  diphtheria, influenza, chicken- 
pox, mumps -  and other illnesses also had a devastating impact. Unlike 
malaria, these needed no carriers; being directly contagious, they spread 
readily and rapidly.

T h e era o f  epidemics began. And though some immunity would 
develop amongst the afflicted populations, the incessant outreach o f 
civilization meant that merchants, mariners and marauders would inevi
tably bridge pathogen pools, spilling diseases onto virgin susceptibles. 
O ne nation’s familiar ‘ tamed’ disease would be another’s plague, as 
trade, travel and war detonated pathological explosions.
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T h e immediate consequence o f  the invasion o f  a town by smallpox 
or another infection was a fulminating epidemic and subsequent deci
mation. Population recovery would then get under way, only for sur
vivors’ heirs to be blitzed by the same or a different pestilence, and yet 
another, in tide upon tide. Settlements big enough to host such con
tagions m ight shrink to become too tiny. W ith  almost everybody slain or 
immune, the pestilences would withdraw, victims o f  their own success, 
m oving on to storm other virgin populations, like raiders seeking fresh 
spoils. N ew  diseases thus operated as brutal Malthusian checks, some
times shaping the destinies o f  nations.

Cities assumed a decisive epidemiological role, being magnets for 
pathogens no less than people. Until the nineteenth century, towns 
were so insanitary that their populations never replaced themselves by 
reproduction, multiplying only thanks to the influx o f  rural surpluses 
who were tragically infection-prone. In this challenge and response 
process, sturdy urban survivors turned into an immunological elite -  a 
virulently infectious swarm perilous to less seasoned incomers, con
firming the notoriety o f  towns as death-traps.

T h e  O ld Testam ent records the epidemics the Lord hurled upon 
the Egypt o f  the pharaohs, and from G reek times historians noted their 
melancholy toll. T h e  Peloponnesian W ar o f  4 3 1  to 4 0 4  b c ,  the ‘world 
war’ between Athens and Sparta, spotlights the traffic in pestilence that 
came with civilization. Before that war the Greeks had suffered from 
malaria and probably tuberculosis, diphtheria and influenza, but they 
had been spared truly calamitous plagues. Reputedly beginning in Africa 
and spreading to Persia, an unknown epidemic hit G reece in 4 3 0  b c ,  

and its impact on Athens was portrayed by Thucydides ( 4 6 0  -  after 
4 0 4  b c ) .  Victim s were poleaxed by headaches, coughing, vomiting, chest 
pains and convulsions. T h eir bodies became reddish or livid, with 
blisters and ulcers; the malady often descended into the bowels before 
death spared sufferers further misery. T h e  G reek historian thought it 
killed a quarter o f the Athenian troops, persisting on the mainland for 
a further four years and annihilating a similar proportion o f  the 
population.

W hat was it? Smallpox, plague, measles, typhus, ergotism and even 
syphilis have been proposed in a parlour game played by epidemiologists. 
W hatever it was, by killing or immunizing them, it destroyed the 
G reeks’ ability to host it and, proving too virulent for its own good, 
the disease disappeared. W ith  it passed the great age o f  Athens. M ost
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early nations probably experienced such disasters, but Greece alone had 
a Thucydides to record it.

Epidemics worsened with the rise o f Rome. W ith  victories in M ace
donia and Greece ( 1 4 6  b c ) ,  Persia ( 6 4  b c )  and finally Egypt ( 3 0  b c ) ,  

the Roman legions vanquished much o f  the known world, but deadly 
pathogens were thus given free passage around the empire, spreading to 
the Eternal C ity  itself. T h e  first serious outbreak, the so-called Antonine 
plague (probably smallpox which had smouldered in Africa or Asia 
before being brought back from the N ear East by Roman troops) slew 
a quarter o f the inhabitants in stricken areas between a d  1 6 5  and 1 8 0 ,  

some five million people in all. A  second, between a d  2 1 1  and 2 6 6 ,  

reportedly destroyed some 5 ,0 0 0  a day in Rome at its height, while 
scourging the countryside as well. T h e  virulence was immense because 
populations had no resistance. Smallpox and measles had joined the 
M editerranean epidemiological melting-pot, alongside the endemic 
malaria.

W herever it struck a virgin population, measles too proved lethal. 
T h ere are some recent and well-documented instances o f such strikes. 
In his Observations Made During the Epidemic of Measles on the Faroe 
Islands in the Year 1846, Peter Panum ( 1 8 2 0 - 8 5 )  reported how measles 
had attacked about 6 , 1 0 0  out o f  7 , 8 6 4  inhabitants on a remote island 
which had been completely free o f the disease for sixty-five years. In 
the nineteenth century, high mortality was also reported in measles 
epidemics occurring in virgin soil populations (‘island laboratories’) 
in the Pacific Ocean: 4 0 ,0 0 0  deaths in a population o f 1 5 0 ,0 0 0  in 
Hawaii in 1 8 4 8 ,  2 0 ,0 0 0  (perhaps a quarter o f the population) on Fiji in 
1 8 7 4 .

Improving communications also widened disease basins in the 
M iddle East, the Indian subcontinent, South Asia and the Far East. 
Take Japan: before a d  5 5 2 ,  the archipelago had apparently escaped 
the epidemics blighting the Chinese mainland. In that year, Buddhist 
missionaries visited the Japanese court, and shortly afterwards smallpox 
broke out. In 5 8 5  there was a further eruption o f either smallpox or 
measles. Following centuries brought waves o f epidemics every three 
or four years, the most significant being smallpox, measles, influenza, 
mumps and dysentery.

This alteration o f  occasional epidemic diseases into endemic ones 
typical o f childhood -  it mirrors the domestication o f animals -  rep
resents a crucial stage in disease ecology. Cities buffeted by lethal



T H E  R O O T S  O F  M E D I C I N E 25

epidemics which killed or immunized so many that the pathogens them
selves disappeared for lack o f hosts, eventually became big enough to 
house sufficient non-immune individuals to retain the diseases perma
nently; for this an annual case total o f  something in the region o f  5,000-
40,000 may be necessary. Measles, smallpox and chickenpox turned into 
childhood ailments which affected the young less severely and conferred 
immunity to future attacks.

T h e  process marks an epidemiological watershed. T hrough such 
evolutionary adaptations -  epidemic diseases turning endemic -  
expanding populations accommodated and surmounted certain once- 
lethal pestilences. Y et they remained exposed to other dire infections, 
against which humans were to continue immunologically defenceless, 
because they were essentially diseases not o f  humans but o f  animals. 
O ne such is bubonic plague, which has struck humans with appalling 
ferocity whenever populations have been caught up in a disease net 
involving rats, fleas and the plague bacillus (Yersinia pestis). Diseases like 
plague, malaria, yellow fever, and others with animal reservoirs are 
uniquely difficult to control.

P L A G U E

Bubonic plague is basically a rodent disease. It strikes humans wffien 
infected fleas, failing to find a living rat once a rat host has been killed, 
pick a human instead. W hen the flea bites its new host, the bacillus 
enters the bloodstream. Filtered through the nearest lymph node, it 
leads to the characteristic swelling (bubo) in the neck, groin or armpit. 
Bubonic plague rapidly kills about two-thirds o f those infected. T here 
are two other even more fatal forms: septicaemic and, deadliest o f  all, 
pneumonic plague, which doesn’t even need an insect vector, spreading 
from person to person directly via the breath.

T h e  first documented bubonic plague outbreak occurred, pre
dictably enough, in the Roman empire. T h e  plague o f Justinian origin
ated in Egypt in a d  540; two years later it devastated Constantinople, 
going on to massacre up to a quarter o f the eastern Mediterranean 
population, before spreading to western Europe and ricocheting around 
the Mediterranean for the next two centuries. Panic, disorder and 
murder reigned in the streets o f Constantinople, wrote the historian 
Procopius: up to 10,000 people died each day, until there was no place
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to put the corpses. W hen this bout o f plague ended, 40 per cent o f the 
city’s population were dead.

It was a subsequent plague cycle, however, which made the greatest 
impact. Towards 1300 the Black Death began to rampage through Asia 
before sweeping westwards through the M iddle East to N orth  Africa 
and Europe. Between 1346 and 1350 Europe alone lost perhaps twenty 
million to the disease. And this pandemic was just the first wave o f  a 
bubonic pestilence that raged until about 1800 (see Chapter 5).

Trade, war and empire have always sped disease transmission 
between populations, a dramatic instance being offered by early modern 
Spain. T h e  cosmopolitan Iberians became subjects o f  a natural D ar
winian experiment, for their Atlantic and Mediterranean seaports served 
as clearing-houses for swarms o f  diseases converging from Africa, Asia 
and the Americas. Survival in this hazardous environment necessitated 
becoming hyper-immune, weathering a hail o f  childhood diseases -  
smallpox, measles, diphtheria and the like, gastrointestinal infections 
and other afflictions rare today in the W est. T h e  Spanish conquistadores 
who invaded the Americas were, by consequence, immunological super
men, infinitely more deadly than ‘typhoid M ary’; disease gave them a 
fatal superiority over the defenceless native populations they invaded.

T Y P H U S

T h ou gh  the Black Death ebbed away from Europe, war and the move
ments o f  migrants ensured that epidemic disease did not go away, and 
Spain, as one o f  the great crossroads, formed a flashpoint o f disease. 
Late in 1489, in its assault on Granada, Islam’s last Iberian stronghold, 
Spain hired some mercenaries who had lately been in Cyprus fighting 
the Ottomans. Soon after their arrival, Spanish troops began to go 
down with a disease never before encountered and possessing the brute 
virulence typical o f new infections: typhus. It had probably emerged 
in the N ear East during the Crusades before entering Europe where 
Christian and M uslim armies clashed.

It began with headache, rash and high fever, swelling and darkening 
o f  the face; next came delirium and the stupor giving the disease its 
name -  typhos is G reek for ‘smoke’. Inflammation led to gangrene that 
rotted fingers and toes, causing a hideous stench. Spain lost 3,000 sol
diers in the siege but six times as many to typhus.
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Having smuggled itself into Spain, typhus filtered into France and 
beyond. In 1528, with the Valois (French) and Habsburg (Spanish) 
dynasties vying for European mastery, it struck the French army encirc
ling Naples; half the 28,000 troops died within a month, and the siege 
collapsed. As a result, Emperor Charles V  o f Spain was left master o f 
Italy, controlling Pope Clem ent V II -  with important implications for 
H enry V IH ’s marital troubles and the Reformation in England.

W ith  the H oly Roman Empire fighting the Turks in the Balkans, 
typhus gained a second bridgehead into Europe. In 1542, the disease 
killed 30,000 Christian soldiers on the eastern front; four years later, it 
struck the Ottomans, terminating their siege o f  Belgrade; while by 1566 
the Emperor Maximilian II had so many typhus victims that he was 
driven to an armistice. His disbanded troops relayed the disease back 
to western Europe, and so to the N ew  W orld, where it joined measles 
and smallpox in ravaging M exico and Peru. Typhus subsequently smote 
Europe during the T h irty  Years W ar (1618-48), and remained wide
spread, devastating armies as ‘camp fever’, dogging beggars (road fever), 
depleting jails (jail fever) and ships (ship fever).

It was typhus which joined General W inter to turn N apoleon’s 
Russian invasion into a rout. T h e French crossed into Russia in June 
1812. Sickness set in after the fall o f  Smolensk. N apoleon reached 
M oscow in September to find the city abandoned. D uring the next five 
weeks, the grande armee suffered a major typhus epidemic. By the time 
M oscow  was evacuated, tens o f thousands had fallen sick, and those 
unfit to travel were abandoned. T h irty  thousand cases were left to die 
in Vilna alone, and only a trickle finally reached Warsaw. O f  the 600,000 
men in N apoleon’s army, few returned, and typhus was a major reason.

Smallpox, plague and typhus indicate how war and conquest paved 
the way for the progress o f pathogens. A  later addition, at least as far 
as the W est was concerned, was cholera, the most spectacular ‘new ’ 
disease o f the nineteenth century.

C O L O N I Z A T I O N  A N D  I N D U S T R I A L I Z A T I O N

T ogeth er with civilization and commerce, colonization has contributed 
to the dissemination o f infections. T h e Spanish conquest o f  America 
has already been mentioned; the nineteenth-century scramble for Africa 
also caused massive disturbance o f indigenous populations and environ
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mental disruption, unleashing terrible epidemics o f sleeping sickness 
and other maladies. Europeans exported tuberculosis to the ‘D ark C on 
tinent’, especially once native labourers were jammed into mining com 
pounds and the slums o f Johannesburg. In the gold, diamond and copper 
producing regions o f Africa, the operations o f mining companies like 
D e Beers and Union M iniere de Haute Katanga brought family disrup
tion and prostitution. Capitalism worsened the incidence o f infectious 
and deficiency diseases for those induced or forced to abandon tribal 
ways and traditional economies -  something which medical missionaries 
were pointing out from early in the twentieth century.

W hile in the period after Colum bus’s voyage, advances in agricul
ture, plant-breeding and crop exchange between the N ew  and Old 
W orlds in some ways improved food supply, for those newly dependent 
upon a single staple crop the consequence could be one o f the classic 
deficiency diseases: scurvy, beriberi or kwashiorkor (from a Ghanaian 
word meaning a disease suffered by a child displaced from the breast). 
Those heavily reliant on maize in Mesoamerica and later, after it was 
brought back by the conquistadores, in the Mediterranean, frequently fell 
victim to pellagra, caused by niacin deficiency and characterized by 
diarrhoea, dermatitis, dementia and death. Another product o f vitamin 
B (thiamine) deficiency is beriberi, associated with Asian rice cultures.

T h e  T hird W orld, however, has had no monopoly on dearth and 
deficiency diseases. T h e  subjugation o f Ireland by the English, complete 
around 1 700, left an impoverished native peasantry ‘living in Filth and 
Nastiness upon Butter-milk and Potatoes, without a Shoe or stocking to 
their Feet’, as Jonathan Swift observed. Peasants survived through cultiv
ating the potato, a N ew  W orld import and another instance o f how the 
O ld W orld banked upon gains from the New. A  wonderful source o f 
nutrition, rich in vitamins B t, B2 and C  as well as a host o f essential m in
erals, potatoes kept the poor alive and well-nourished, but when in 1727 
the oat crop failed, the poor ate their winter potatoes early and then 
starved. T h e  subsequent famine led Swift to make his ironic ‘modest 
proposal’ as to how to handle the island’s surplus population better in 
future:

a young healthy Child, well nursed is, at a Year old, a most 
delicious, nourishing and wholesome Food; whether Stewed, 
Roasted, Baked, or Boiled; and, I make no doubt, that it will equally 
serve in a Fricassee, or R agout. . .  I grant this Food will be some
what dear, and therefore very proper for Landlords.
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W ith  Ireland’s population zooming, disaster was always a risk. From 
a base o f  two million potato-eating peasants in 1700, the nation multi
plied to five million by 1800 and to close on nine million by 1845. T h e 
potato island had become one o f the world’s most densely populated 
places. W hen the oat and potato crops failed, starving peasants became 
prey to various disorders, notably typhus, predictably called ‘Irish fever’ 
by the landlords. D uring the Great Famine o f 18 45-7, typhus worked 
its way through the island; scurvy and dysentery also returned. Starving 
children aged so that they looked like old men. Around a million people 
may have died in the famine and in the next decades millions more 
emigrated. O nly a small percentage o f deaths were due directly to 
starvation; the overwhelming majority occurred from hunger-related 
disease: typhus, relapsing fevers and dysentery.

T h e  staple crops introduced by peasant agriculture and commercial 
farming thus proved mixed blessings, enabling larger numbers to survive 
but often with their immunological stamina compromised. T here may 
have been a similar trade-off respecting the impact o f  the Industrial 
Revolution, first in Europe, then globally. W hile facilitating population 
growth and greater (if unequally distributed) prosperity, industrializ
ation spread insanitary living conditions, workplace illnesses and ‘new 
diseases’ like rickets. And even prosperity has had its price, as Cheyne 
suggested. Cancer, obesity, gallstones, coronary heart disease, hyperten
sion, diabetes, emphysema, Alzheimer’s disease and many other chronic 
and degenerative conditions have grown rapidly among today’s wealthy 
nations. M ore are o f course now living long enough to develop these 
conditions, but new lifestyles also play their part, with cigarettes, alco
hol, fatty diets and narcotics, those hallmarks o f  life in the W est, taking 
their toll. U p to one third o f  all premature deaths in the W est are said 
to be tobacco-related; in this, as in so many other matters, parts o f  the 
T hird W orld  are catching up fast.

And all the time ‘new’ diseases still make their appearance, either as 
evolutionary mutations or as ‘old’ diseases flushed out o f their local 
environments (their very own Pandora’s box) and loosed upon the wider 
world as a result o f  environmental disturbance and economic change. T h e 
spread o f  A I D  S , Ebola, Lassa and M arburg fevers may all be the result o f 
the impact o f the W est on the ‘developing’ world -  legacies o f colonialism.

N o t long ago medicine’s triumph over disease was taken for granted. 
A t the close o f the Second W orld W ar a sequence o f  books appeared 
in Britain under the masthead o f ‘T h e  Conquest Series’ . These included
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The Conquest o f Disease, The Conquest o f Pain, The Conquest of Tuberculosis, 
The Conquest o f Cancer, The Conquest of the Unknown and The Conquest of 
Brain Mysteries, and they celebrated ‘the many wonders o f contemporary 
medical science today’ . And this was before the further ‘wonder’ 
advances introduced after 1950, from tranquillizers to transplant sur
gery. A  signal event was the world-wide eradication o f smallpox in 1977.

In spite o f  such advances, expectations o f a conclusive victory over 
disease should always have seemed naive since that would fly in the face 
o f  a key axiom o f Darwinian biology: ceaseless evolutionary adaptation. 
And that is something disease accomplishes far better than humans, 
since it possesses the initiative. In such circumstances it is hardly surpris
ing that medicine has proved feeble against A I D S ,  because the human 
immunodeficiency virus (H IV )  mutates rapidly, frustrating the develop
ment o f vaccines and antiviral drugs.

T h e  systematic impoverishment o f much o f the T hird W orld, the 
disruption following the collapse o f communism, and the rebirth o f an 
underclass in the First W orld resulting from the free-market economic 
policies dominant since the 1980s, have all assisted the resurgence o f 
disease. In M arch 1997 the chairman o f the British M edical Association 
warned that Britain was slipping back into the nineteenth century in 
terms o f public health. Despite dazzling medical advances, world health 
prospects at the close o f the twentieth century seem much gloom ier 
than half a century ago.

T h e  symbiosis o f disease with society, the dialectic o f challenge and 
adaptation, success and failure, sets the scene for the following discussion 
o f  medicine. From around 2000 b c ,  medical ideas and remedies were 
written down. T h at act o f recording did not merely make early healing 
accessible to us; it transformed medicine itself. But there is more to 
medicine than the written record, and the remainder o f this chapter 
addresses wider aspects o f  healing -  customary beliefs about illness and 
the body, the self and society -  and glances at medical beliefs and 
practices before and beyond the literate tradition.

M A K I N G  S E N S E  O F  S I C K N E S S

Though prehistoric hunting and gathering groups largely escaped epi
demics, individuals got sick. Comparison with similar groups today, for 
instance the Kalahari bush people, suggests they would have managed
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their health collectively, without experts. A  case o f illness or debility 
directly affected the well-being o f the band: a sick or lame person is a 
serious handicap to a group on the move; hence healing rituals or 
treatment would be a public matter rather than (as W estern medicine 
has come to see them) private.

Anthropologists sometimes posit two contrasting ‘sick roles’: one in 
which the sick person is treated as a child, fed and protected during illness 
or incapacity; the other in which the sufferer either leaves the group or is 
abandoned or, as with lepers in medieval Europe, ritually expelled, becom
ing culturally ‘dead’ before they are biologically dead. Hunter-gatherer 
bands were more likely to abandon their sick than to succour them.

W ith  population rise, agriculture, and the emergence o f epidemics, 
new medical beliefs and practices arose, reflecting growing economic, 
political and social complexities. Communities developed hierarchical 
systems, identified by wealth, power and prestige. W ith  an emergent 
division o f  labour, medical expertise became the metier o f  particular 
individuals. Although the family remained the first line o f  defence 
against illness, it was bolstered by medicine men, diviners, witch- 
smellers and shamans, and in due course by herbalists, birth-attendants, 
bone-setters, barber-surgeons and healer-priests. W hen that first hap
pened we cannot be sure. Cave paintings found in France, some 17,000 
years old, contain images o f men masked in animal heads, performing 
ritual dances; these may be the oldest surviving images o f  medicine-men.

H ighly distinctive was the shaman. O n first encountering such folk 
healers, westerners denounced them as impostors. In 1763 the Scottish 
surgeon John Bell (1691-1780 ) described the ‘charming sessions’ he 
witnessed in southern Siberia:

[the shaman] turned and distorted his body into many different 
postures, till, at last, he wrought himself up to such a degree of 
fury that he foamed at the mouth, and his eyes looked red and 
staring. He now started up on his legs, and fell a dancing, like one 
distracted, till he trod out the fire with his bare feet.

These unnatural motions were, by the vulgar, attributed to the 
operations of a divinity . . .  He now performed several legerdemain 
tricks; such as stabbing himself with a knife, and bringing it up at 
his mouth, running himself through with a sword and many others 
too trifling to mention.

T his Calvinist Scot was not going to be taken in by Asiatic savages: 
‘nothing is more evident than that these shamans are a parcel o f  jugglers,
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who impose on the ignorant and credulous vulgar.’ Such a reaction is 
arrogantly ethnocentric: although shamans perform magical acts, includ
ing deliberate deceptions, they are neither fakes nor mad. Com m on in 
native American culture as well as Asia, the shaman combined the roles 
o f  healer, sorcerer, seer, educator and priest, and was believed to possess 
god-given powers to heal the sick and to ensure fertility, a good harvest 
or a successful hunt. His main healing techniques have been categorized 
as contagious magic (destruction o f enemies, through such means as the 
use o f  effigies) and direct magic, involving rituals to prevent disease, 
fetishes, amulets (to protect against black magic), and talismans (for 
good luck).

In 1912 Sir Baldwin Spencer (1860-1929) and F. J. G illen (18 56- 
1912) described the practices o f the aborigine medicine-man in Central 
Australia:

In ordinary cases the patient lies down, while the medicine man 
bends over him and sucks vigorously at the part of the body affec
ted, spitting out every now and then pieces of wood, bone or stone, 
the presence o f which is believed to be causing the injury and pain. 
This suction is one o f the most characteristic features o f native 
medical treatment, as pain in any part of the body is always attrib
uted to the presence of some foreign body that must be removed.

Stone-sucking is a symbolic act. As the foreign body had been introduced 
into the body o f the sick man by a magical route, it had to be removed 
in like manner. For the medicine-man, the foreign body in his mouth 
attracts the foreign body in the patient.

As such specialist healers emerged, and as labour power grew more 
valuable in structured agricultural and commercial societies, the appro
priate ‘sick role’ shifted from abandonment to one modelled on child 
care. T h e  exhausting physical labour required o f farm workers encour
aged medicines that would give strength; hence, together with drugs to 
relieve fevers, dysentery and pain, demand grew for stimulants and 
tonics such as tobacco, coca, opium and alcohol.

In hierarchical societies like Assyria or the Egypt o f  the pharaohs, 
with their m ilitary-political elites, illness became unequally distributed 
and thus the subject o f  moral, religious and political teachings and 
judgments. Its meanings needed to be explained. Social stratification 
meanwhile offered fresh scope for enterprising healers; demand for 
medicines grew; social development created new forms o f healing as
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well as o f faith, ritual and worship; sickness needed to be rationalized 
and theorized. In short, with settlement and literacy, conditions were 
ripe for the development o f medicine as a belief-system and an occu
pation.

A P P R O A C H E S  T O  H E A L I N G

Like earthquakes, floods, droughts and other natural disasters, illness 
colours experiences, outlooks and feelings. It produces pain, suffering 
and fear, threatens the individual and the community, and raises the 
spectre o f that mystery o f mysteries -  death. Small wonder impassioned 
and contested responses to sickness have emerged: notions o f blame 
and shame, appeasement and propitiation, and teachings about care and 
therapeutics. Since sickness raises profound anxieties, medicine develops 
alongside religion, magic and social ritual. N o r is this true only o f 
‘primitive’ societies; from Job to the novels ofT h om as Mann, the experi
ence o f sickness, ageing and death shapes the sense o f the self and the 
human condition at large. A I D S  has reminded us (were we in danger 
o f  forgetting) o f the poignancy o f sickness in the heyday o f  life.

D ifferent sorts o f sickness beliefs took shape. M edical ethnologists 
comm only suggest a basic divide: natural causation theories, which view 
illness as a result o f ordinary activities that have gone wrong -  for 
example, the effects o f climate, hunger, fatigue, accidents, wounds or 
parasites; and personal or supernatural causation beliefs, which regard 
illness as harm wreaked by a human or superhuman agency. Typically, 
the latter is deliberately inflicted (as by a sorcerer) through magical 
devices, words or rituals; but it may be unintentional, arising out o f  an 
innate capacity for evil, such as that possessed by witches. Pollution 
from an ‘unclean’ person may thus produce illness -  comm only a corpse 
or a menstruating woman. Early beliefs ascribed special prominence to 
social or supernatural causes; illness was thus injury, and was linked with 
aggression.

T his book focuses mostly upon the naturalistic notions o f  disease 
developed by and since the Greeks, but mention should be made o f 
the supernatural ideas prominent in non-literate societies and present 
elsewhere. Such ideas are often subdivided by scholars into three cate
gories: mystical, in which illness is the automatic consequence o f an act 
or experience; animistic, in which the illness-causing agent is a personal
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supernatural being; and magical, where a malicious human being uses 
secret means to make someone sick. T h e  distribution o f these beliefs 
varies. Africa abounds in theories o f mystical retribution, in which 
broken taboos are to blame; ancestors are com m only blamed for sick
ness. W itchcraft, the evil eye and divine retribution are frequently used 
to explain illness in India, as they were in educated Europe up to the 
seventeenth century, and in peasant parts beyond that time.

Animistic or volitional illness theories take various forms. Some 
blame objects for illness -  articles which are taboo, polluting or danger
ous, like the planets within astrology. O ther beliefs blame people -  
sorcerers or witches. Sorcerers are comm only thought to have shot some 
illness-causing object into the victim, thus enabling healers to ‘extract’ 
it via spectacular rituals. T h e  search for a witch may involve divination 
or public witch-hunts, with cathartic consequences for the community 
and calamity for the scapegoat, who may be punished or killed. Under 
such conditions, illness plays a key part in a community’s collective life, 
liable to disrupt it and lead to persecutions, in which witchfinders and 
medicine men assume a key role.

T h ere are also systems that hinge on spirits -  and the recovery o f 
lost souls. T h e  spirits o f  the dead, or nature spirits like wood demons, 
are believed to attack the sick; or the patient’s own soul may go missing. 
By contrast to witchcraft, these notions o f  indirect causation allow for 
more nuanced explanations o f  the social troubles believed to cause ill
ness; there need be no single scapegoat, and purification m ay be more 
general. Shamanistic healers will use their familiarity with worlds 
beyond to grasp through divination the invisible causes behind illness. 
Some groups use divining apparatus -  shells, bones or entrails; a question 
will be put to an oracle and its answer interpreted. O ther techniques 
draw on possession or trance to fathom the cause o f sickness.

Responses to sickness may take many forms. T h e y  may simply 
involve the sick person hiding away on his own, debasing him self with 
dirt and awaiting his fate. M ore active therapies embrace two main 
techniques -  herbs and rituals. M edicines are either tonics to strengthen 
the patient or ‘poisons’ to drive o ff the aggressor. Choice o f  the right 
herbal remedy depends on the symbolic properties o f  the plant and on 
its empirical effects. Some are chosen for their material properties, 
others for their colour, shape or resonances within broader webs o f 
symbolic meaning. But if  herbs may be symbolic, they may also be 
effective; after much pooh-poohing o f ‘primitive medicine’ , pharmacol
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ogists studying ethnobotany now acknowledge that such lore provided 
healers with effective analgesics, anaesthetics, emetics, purgatives, 
diuretics, narcotics, cathartics, febrifuges, contraceptives and abortifaci- 
ents. From the herbs traditionally in use, modern medicine has derived 
such substances as salicylic acid, ipecac, quinine, cocaine, colchicine, 
ephedrine, digitalis, ergot, and other drugs besides.

Medicines are not necessarily taken only by the patient, for therapy 
is communal and in traditional healing it is the community that is being 
put to rights, the patient being simply the stand-in. Certain healing 
rituals are rites de passage, with phases o f casting out and reincorporation; 
others are dramas; and often the patient is being freed from unseen 
forces (exorcism). Some rituals wash a person clean; others use smoke 
to drive harm out. A  related approach, Dreckapotheke, involves dosing the 
patient with disgusting decoctions or fumigations featuring excrement, 
noxious insects, and so forth, which drive the demons away.

A  great variety o f healing methods employ roots and leaves in elab
orate magical rituals, and all communities practise surgery o f  some sort. 
M any tribes have used skin scarifications as a form o f protection. O ther 
kinds o f body decoration, clitoridectomies and circumcision are 
common (circumcision was performed in Egypt from around 2000 b c ) .  

T o  combat bleeding, traditional surgeons used tourniquets or cauteriz
ation, or packed the wound with absorbent materials and bandaged it. 
T h e  Masai in East Africa amputate fractured limbs, but medical amputa
tion has been rare. T here is archaeological evidence, however, from as 
far apart as France, South America and the Pacific that as early as 
5000 b c  trephining was performed, which involved cutting a small hole 
in the skull. Flint cutting tools were used to scrape away portions o f 
the cranium, presumably to deliver sufferers from some devil tormenting 
the soul. M uch skill was required and callous formations on the edges 
o f the bony hole show that many o f  the patients survived.

B O D Y  L O R E

Illness is thus not just biological but social, and concepts o f  the body 
and its sicknesses draw upon powerful dichotomies: nature and culture, 
the sacred and the profane, the raw and the cooked. Body concepts 
incorporate beliefs about the body politic at large; communities with 
rigid caste and rank systems thus tend to prescribe rigid rules about
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bodily comportment. W hat is considered normal health and what con
stitutes sickness or impairment are negotiable, and the conventions vary 
from community to community and within subdivisions o f  societies, 
dependent upon class, gender and other factors. Maladies carry different 
moral charges. ‘Sick roles’ may range from utter stigmatization 
(common with leprosy, because it is so disfiguring) to the notion that 
the sick person is special or semi-sacred (the holy fool or the divine 
epileptic). An ailment can be a rite de passage, a childhood illness an 
essential preliminary to entry into adulthood.

Death affords a good instance o f the scope for different interpreta
tions in the light o f different criteria. T h e  nature o f ‘physical’ death is 
highly negotiable; in recent times western tests have shifted from cess
ation o f spontaneous breathing to ‘brain death’. T his involves more 
than the matter o f  a truer definition: it corresponds with western values 
(which prize the brain) and squares with the capacities o f hospital tech
nology. Some cultures think o f death as a sudden happening, others 
regard dying as a process advancing from the moment o f birth and 
continuing beyond the grave. Bodies are thus languages as well as envel
opes o f  flesh; and sick bodies have eloquent messages for society.

It became common wisdom in the W est from around 1800 that the 
medicine o f orientals and ‘savages’ was mere mumbo-jumbo, and had 
to be superseded. Medical missions moved into the colonies alongside 
their religious brethren, followed in due course by the massive health 
programmes o f the m odem  international aid organizations. By all such 
means Europeans and Americans sought to stamp out indigenous prac
tices and beliefs, from the African witchdoctors and spirit mediums to 
the vaidyas and hakims o f Hindu and Islamic medicine in Asia. Native 
practices were grounded in superstition and were perilous to boot; colo
nial authorities moved in to prohibit practices and cults which they saw 
as medically, religiously or politically objectionable, thereby becoming 
arbiters o f ‘good’ and ‘bad’ medicine. W estern medicine grew aggress
ive, convinced o f its unique scientific basis and superior therapeutic 
powers.

T his paralleled prejudices developing towards folk or religious 
medicine within Europe itself. T h e  sixteenth-century French physician 
Laurent Joubert (1529-83) wrote a huge tome exposing ‘common 
fallacies’. Erreurs populaires [1578] systematically denounced the 
‘vulgar errors’ and erroneous sayings o f popular medicine regarding 
pregnancy, childbirth, lying-in, infant care, children’s diseases and so
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forth, insisting that ‘such errors can be most harmful to man’s health 
and even his life’. ‘Sometimes babies, boys as well as girls, are born with 
red marks on their faces, necks, shoulders or other parts o f the body,’ 
Joubert noted. ‘It is said that this is because they were conceived while 
their mother had her period . . .  But I believe that it is impossible 
that a woman should conceive during her menstrual flow.’ Another 
superstition was that whatever was imprinted upon the imagination o f 
the mother at the time o f conception would leave a mark on the body 
o f her baby.

Elite medicine sought to discredit health folklore, but popular medi
cine has by no means always been misguided or erroneous. Recent 
pharmacological investigations have demonstrated the efficacy o f  many 
traditional cures. It is now known, for instance, that numerous herbal 
decoctions -  involving rue, savin, wormwood, pennyroyal and juniper 
-  traditionally used by women to regulate fertility have some efficacy. 
T o d ay ’s ‘green pharmacy’ aims at the recovery o f ancient popular 
medical lore, putting it to the scientific test.

O nce popular medicine had effectively been defeated and no longer 
posed a threat, scholarly interest in it grew, and great collections o f 
‘medical folklore’ and ‘medical magic’, stressing their quaintness, were 
published in the nineteenth century. But it is a gross mistake to view 
folk medicine as a sack o f bizarre beliefs and weird and wonderful 
remedies. Popular medicine is based upon coherent conceptions o f the 
body and o f nature, rooted in rural society. Different body parts are 
generally represented as linked to the cosmos; health is conceived as a 
state o f  precarious equilibrium among components in a fluid system o f 
relations; and healing mainly consists o f re-establishing this balance 
when lost. Such medical beliefs depend on notions o f opposites and 
similars. For example, to stop a headache judged to emanate from excess
ive heat, cold baths to the feet might be recommended; or to cure 
sciatica, an incision to the ear might be made on the side opposite to 
the pain.

Traditional medicine views the body as the centre or the epitome 
o f the universe, with manifold sympathies linking mankind and the 
natural environment. Analogy and signatures are recurrent organizing 
principles in popular medicine. By their properties (colour, form, smell, 
heat, humidity, and so on) the elements o f nature signal their meaningful 
associations with the human body, well and sick. For instance, in most 
traditional medicine systems, red is used to cure disorders connected
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with blood; geranium or oil o f  St John’s wort are used against cuts. 
Yellow  plants such as saffron crocus (Crocus sativus) were chosen for 
jaundice, or the white spots on the leaves o f  lungwort (Pulmonaria offi
cinalis) showed that the plant was good for lung disease, and so on. 
Sometimes it was argued that remedies had been put in places con
venient for people to use. So, in England, the bark o f  the white willow 
(Salix alba) was valued for agues, because the tree grows in moist or 
wet soil, where agues chiefly abound, as the Revd Edmund Stone, o f 
Chipping N orton in Oxfordshire, observed in his report to the Royal 
Society o f London in 1763:

the general maxim, that many natural maladies carry their cures 
along with them, or that their remedies lie not far from their causes, 
was so very apposite to this particular case, that I could not help 
applying it; and that this might be the intention of Providence 
here, I must own had some little weight with me.

M aintaining health required understanding one’s body. This was both 
a simple matter (pain was directly experienced) and appallingly difficult, 
for the body’s interior was hidden. Unable to peer inside, popular wis
dom relied upon analogy, drawing inferences from the natural world. 
Domestic life gave clues for body processes -  food simmering on the 
hob became a natural symbol for its processing in the stomach -  while 
magic, folksong and fable explained how conception and birth, growth, 
decay and death mirrored the seedtime and the harvest. T h e  landscape 
contained natural signs: thus peasant women made fertility shrines out 
o f  springs. T o  fathom abnormalities and heal ailments, countryfolk drew 
upon the suggestive qualities o f strange creatures like toads and snakes 
(their distinctive habits like hibernation or shedding skins implied a 
special command over life and death), and also the evocative profiles o f 
landscape features like valleys and caves, while the phases o f the moon 
so obviously correlated with the menstrual cycle.

Nature prompted the idea that the healthy body had to flow. In an 
agrarian society preoccupied with the weather and with the changes o f 
the seasons, the systems operating beneath the skin were intuitively 
understood as fluid: digestion, fertilization, growth, expulsion. N o t 
structures but processes counted. In vernacular and learned medicine 
alike, maladies were thought to migrate round the body, probing weak 
spots and, like marauding bands, most perilous when they targeted 
central zones. Therapeutics, it was argued, should counter-attack by
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forcing or luring ailments to the extremities, like the feet, where they 
m ight be expelled as blood, pus or scabs. In such a way o f seeing, a 
gouty foot m ight even be a sign o f health, since the big toe typically 
afflicted was an extremity far distant from the vital organs: a foe in the 
toe was trouble made to keep its distance.

In traditional medicine, as I have said, health is a state o f  precarious 
balance -  being threatened, toppled and restored -  between the body, 
the universe and society. M ore important than curing is the aim o f 
preventing imbalance from occurring in the first place. Equilibrium is 
to be achieved by avoiding excess and pursuing moderation. Prevention 
lies in living in accord with nature, in harmony with the seasons and 
elements and the supernatural powers that haunt the landscape: purge 
the body in spring to clean it o f  corrupt humours, in summer avoid 
activities or foods which are too heating. Another preventative is good 
diet -  an idea encapsulated in the later advice, ‘an apple a day keeps 
the doctor away’. Foods should be consumed which give strength and 
assimilate natural products which, resembling the body, are beneficial 
to it, such as wine and red meat: ‘meat makes flesh and wine makes 
blood’, runs a French proverb. T h e  idea that life is in the blood is an 
old one. ‘Epileptic patients are in the habit o f drinking the blood even 
o f gladiators,’ noted the Roman author Pliny ( a d  c . 23-79): ‘these 
persons, forsooth, consider it a most effectual cure for their disease, to 
quaff the warm, breathing, blood from man himself, and, as they apply 
their mouth to the wound, to draw forth his very life.’

Clear-cut distinctions have frequently been drawn between ‘science’ 
and ‘superstition’ but, as historians o f  popular culture today insist, in 
societies with both a popular and an elite tradition (high and low, or 
learned and oral cultures), there has always been complex two-way cul
tural traffic in knowledge, or more properly a continuum. W hile often 
aloof and dismissive, professional medicine has borrowed extensively 
from the folk tradition.

Take, for instance, smallpox inoculation. There had long been some 
folk awareness in Europe o f the immunizing properties o f a dose o f 
smallpox, but it was not until around 1700 that this knowledge was 
turned to use. T h e  first account o f artificial inoculation was published 
in the Philosophical Transactions o f the Royal Society o f London in 
1714, and widespread publicity was achieved thanks to the observations 
o f  Lady M ary W ortley M ontagu (1689-1762), wife o f the British 
consul in Constantinople, that Turkish peasant women routinely
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performed inoculations. O ne English country doctor who practised 
inoculation was Edward Jenner. In his native Gloucestershire it was 
also known in the farming community that there was a disease o f 
cattle -  cowpox -  which was occasionally contracted by human beings, 
particularly dairy-maids who milked the cows. T h is led Jenner to the 
idea behind vaccination; elite medicine clearly had much to learn from 
folk tradition.

W e must thus avoid taking for granted the antagonistic presence 
o f two distinct traditions: the scientific and the superstitious, the right 
and the wrong. In all complex societies there have been various ways 
o f thinking about the body, health and disease. In early m odem  Europe 
there was nothing mutually exclusive about different types o f thera
peutics or styles o f  healing. T h e  English parson-physician, Richard 
N apier (i 559—1634), was a graduate o f Oxford University and a learned 
scholar. Y et he was also an exponent o f religious healing: he would pray 
for the recovery o f  his patients, and to protect them ‘against evil spirits, 
fairies, witcheries’ he would also give them protective sigils and amulets 
to wear, as well as purges. And when the diarist Samuel Pepys (16 33- 
1703), who later became president o f the Royal Society o f London, 
surveyed his health and found himself in exceptionally good condition, 
he was unsure o f the cause. O n 31 Decem ber 1664, he balanced his 
books for the year:

So ends the old year, I bless God with great joy to me; not only 
from my having made so good a year o f profit, as having spent 
£420. and laid up £540 and upward.

But I bless God, I never have been in so good plight as to my 
health in so very cold weather as this is, nor indeed in any hot 
weather these ten years, as I am at this day and have been these 
four or five months. But I am at a great loss to know whether it 
be my Hare’s fote, or taking every morning a pill of Turpentine, 
or my having left off the wearing of a gowne.

As this suggests, for Pepys as for others, religion, magic and medicine 
coalesced for therapeutic ends. Bread baked on G ood Friday would 
never go mouldy; if  stored, it would treat all manner o f  disease; rings 
made out o f silver collected at the Eucharist would cure convulsions; 
the sacrament o f confirmation would ward o ff sickness. Such beliefs 
had been encouraged within the proliferating healing rites o f medieval 
Catholicism. In Protestant countries, with the anathematizing o f pil
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grimages, relics, holy waters, invocation o f  saints and the like at the 
Reformation, similar rituals continued, though essentially without 
express ecclesiastical authorization.

M edical magic was accepted by the unlettered and the elite alike 
until at least the seventeenth century, and was thought to operate in 
many ways. Disease could be transferred, transplanted or transformed. 
A  sick person should boil eggs in his own urine and then bury them; 
as the ants ate them, the disease would also be eaten up. T o  heal a 
swollen neck, one was to draw a snake along it, put the snake in a tighdy 
corked bottle and bury it; as the snake decayed, the swelling would go. 
Similarly, whooping cough sufferers should stand on the beach at high 
tide; when the tide went out, it carried the cough with it. W arts m ight 
be treated by touching them with a pebble; the pebbles were placed in 
a bag which was ‘lost’ as the sufferer went to church. W hoever found 
the bag acquired the warts too.

It was also widely believed that disease could be transferred to the 
dead. T h e  sick person should clutch a limb o f someone awaiting burial; 
the disease would then leave his or her body and enter the corpse. 
This mode o f  magic explains w hy mothers crowded around a scaffold, 
struggling to get their sickly infants into contact with an executed felon’s 
body.

T h e  doctrine o f  signatures linking humans and nature, microcosm 
and macrocosm, was o f course interwoven with astrology -  a learned 
science as well as a popular belief. Understanding o f the heavens was 
seen as providing the key to the particular properties o f  herbs and 
minerals. Plants governed by Venus, herbalists explained, were aids to 
fertility and childbirth; those under Mars provided strength, and the 
moon played a crucial part.

Above all, magic functioned with religion in popular healing. C hris
tianity endorsed an articulate symbolic cosmology which asserted the 
supreme potency o f  non-material forces. Roman Catholicism  etched 
onto believers’ minds the notion o f  miracle cures and the healing powers 
o f  sacraments, relics, Latin incantations, invocation o f saints and holy 
waters. Popular therapeutic magic and religious healing could be inter
changeable. Rejecting Catholic ‘superstition’, Protestants fought such 
‘contamination’ o f religion with magic; but the Reform adon’s icono- 
clasm towards magic within the Church encouraged it to flourish in a 
kind o f ‘black market’ outside. M odernizing forces -  literacy, the avail
ability o f  commercial medicines, the rise o f  the medical profession -
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gradually peripheralized such beliefs. But the finger o f G od m ight con
tinue to be seen in visitations o f  illness and injury. ‘Last W ednesday 
night while carrying a bucket o f  water from the w ell,’ noted the Revd 
Francis Kilvert (1840-79) in his journal on 26 D ecem ber 1874, ‘Hannah 
W illiams slipped upon the icy path and fell heavily upon her back. W e 
fear her spine was injured for though she suffers acute pain in her legs 
she cannot move them. T h e  poor wild beautiful girl is stopped in her 
wildness at last, and perhaps by the finger o f G o d .’

W hat must be stressed is the ceaseless dialectic o f popular and 
educated medicine, and everything between. Superficially at least, the 
distinctive medical systems seem to have nothing in common but ani
mosity. T h e medical missionary and explorer, David Livingstone (18 13 - 
73), recorded an exchange between representatives o f quite different 
medical systems:

m e d i c a l  d o c t o r :  Hail, friend! How very many medicines you 
have about you this morning! W hy, you have every medicine 
in the country here. 

r a i n  d o c t o r :  Very true, my friend; and I ought; for the whole 
country needs the rain which I am making. 

m . d :  So you really believe that you can command the clouds? I 
think that can be done by God alone. 

r . d :  W e both believe the very same thing. It is God that makes 
the rain, but I pray to him by means o f these medicines, and, 
the rain coming, of course it is then mine.

As the Rain D octor recognized, they had more in common than met 
the eye. And the similarities yet differences between diverse medical 
systems and practices have always been evident to the sick themselves. 
In m odem  Taiwan, for instance, the sick use m odem  western doctors 
for certain ailments, traditional Chinese medicine for others, Japanese 
medicine and local herbal medicine and healers.

T h is sense o f difference in commonness should help focus our 
attention to what is special to modern western scientific medicine: it is 
one healing system among many, yet it has, formally at least, in large 
measure broken with the traditional wisdom o f the body. Herein lie its 
strengths and weaknesses. A  distinguished historian o f  medicine, Jean 
Starobinski, writes,

The historian who hopes to make sense out of the development 
o f medicine cannot simply list the discoveries in the field, adding
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them up as if one grew spontaneously out of the other. These 
conquests have been made possible only by a never-ending struggle 
against entrenched error, and by an unflagging recognition that 
the accepted methods and philosophical principles underlying basic 
research must be constantly revised...  . Disease is as old as life, 
but the science of medicine is still young.

Contained within those remarks are the ideology o f western medicine 
and some genuine historical insights. T h e  following pages explore these 
ambiguities.



C H A P T E R  I I I

AN TIQ U ITY

a t  t h e  e n d  o f  t h e  l a s t  i c e  a g e  about ten thousand years ago, a 
revolution began which decisively changed the symbiosis o f society and 
disease. As we saw in the previous chapter, communities learned to 
master animals, to herd them for food, yoke diem for traction, and spur 
them to war. Familiarity with soils, seeds and seasons made it possible 
to harvest crops regularly. Settlements grew, and with them arts and 
crafts. Story-telling and public memory were cultivated and the gods 
propitiated through priestly rituals. W ith  the Bronze Age (from about 
4000 b c ) ,  metal-working was improved, the wheel exploited, the reckon
ing o f time and space rationalized and the calendar invented. Learning 
was encouraged, cities administered, tributes extracted, treasure 
hoarded, laws promulgated, empires enlarged. All such developments -  
the A B C  o f civilization -  brought new approaches to healing and, for 
the first time, the writing down o f medical practice. M edicine entered 
history.

M E S O P O T A M I A

By around 3000 b c  the warm and fertile region in the M iddle East 
watered by the Tigris and the Euphrates was cradling some o f  the 
world’s first great civilizations: U r on the Euphrates, founded by the 
Sumerians, a hundred miles upriver from the Persian Gulf; Babylon, 
farther up the Euphrates; Assyria, centred on Assur, and later N ineveh 
on the Tigris, near M osul in modern Iraq. Assyria destroyed Babylon 
and Nineveh reached its height under its kings Sennacherib (r. 70 5- 
681 b c )  and Assurbanipal (r. 668-627 BC)i its to t h e  Persians in 
608 b c  is celebrated in the Bible.

44
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All these Mesopotamian (‘land between the rivers’) kingdoms have 
left magnificent remains, archaeological and written, which permit 
reconstruction o f their dynasties and deities, and the agrarian and 
bureaucratic infrastructures that sustained them. T h eir healing practices 
remain cloudy, but among the 30,000 or so surviving clay tablets covered 
with cuneiform writing there are about a thousand from the library o f 
Assurbanipal on medicine, containing diagnoses and prognostications, 
remedies and their ingredients. These date from the seventh century 
b c ,  though the Sumerian/Assyrian healing traditions they record go 
back much further.

T h e  chief text, called ‘T h e Treatise o f M edical Diagnosis and P rog
nosis’, comprises some three thousand entries on forty tablets. It is 
basically a list o f ailments, and some are identifiable today: ‘the patient 
coughs continually. W hat he coughs up is thick and frequently bloody. 
His breathing sounds like a flute. His hand is cold, his feet are warm. 
H e sweats easily, and his heart activity is disturbed’ -  this sounds like 
tuberculosis. Eye disorders are prominent, and mention o f ‘stinking 
disease’ and distended bellies suggests the vitamin-deficiency diseases 
symptomatic o f the new grain-growing economies.

T h e framework for disease interpretation was largely omen-based, 
using divination based on inspection o f the livers o f sacrificed animals 
(hepatoscopy), because the liver was regarded as the seat o f life. 
Prognostication may also have involved techniques like observing a 
flickering flame. M edical practice mixed religious rites and empirical 
treatments. M ention is made o f three types o f healers, presumably 
cooperating with one another: a seer (baru), specializing in divination; 
a priest (ashipu), who performed incantations and exorcisms; and a 
physician (asu), who employed drugs and did bandaging and surgery. 
An official head physician presided, and court doctors were expected to 
take an oath o f office and allegiance.

T h e sixth king o f the first dynasty o f Babylon, Hammurabi (172 8 - 
1686 b c )  was a m ighty ruler who made Babylon feared. Alongside the 
mathematical treatises, dictionaries, astrological, magical writings and 
other forms o f learning that gave lustre to his reign, his greatest work 
was a legal code, whose 282 laws deal with the regulation o f society, 
family life and occupations. T h e  Code o f Hammurabi, engraved on a 
two-metre-high stele found in 1901 at Susa in Iran and preserved in 
the Louvre, includes medical instructions for physicians. Its rules set 
out fees for treatment, with a sliding scale adjusting rewards according
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to the patient’s rank (nobleman, commoner or slave), together with 
terrifying draconian fines for incompetence or failure. ‘If a physician 
has performed a major operation on a lord with a bronze lancet and 
has saved the lord’s life . . .  he shall receive ten shekels o f silver’ (more 
than a craftsman’s annual pay); but if  he caused the death o f such a 
notable, his hand would be chopped off. A  doctor causing the death o f 
a slave would have to replace him.

T h e  Mesopotamian peoples saw the hand o f  the gods in everything: 
disease was caused by spirit invasion, sorcery, malice or the breaking o f 
taboos; sickness was both judgment and punishment. An Assyrian text 
o f around 650 b c  describes epileptic symptoms within a demonological 
framework:

If at the time o f his possession, while he is sitting down, his left 
eye moves to the side, a lip puckers, saliva flows from his mouth, 
and his hand, leg and trunk on the left side jerk like a slaughtered 
sheep, it is migtu. If at the time of possession his mind is awake, 
the demon can be driven out; if  at the time of his possession his 
mind is not so aware, the demon cannot be driven out.

Headaches, neck pain, intestinal ailments and impotence were read as 
omens, and remedies involved identifying the demons responsible and 
expelling them by spells or incantation, though when maladies were the 
work o f a god they might be a portent o f death. Sicknesses were also 
ascribed to cold, dust and dryness, putrefaction, malnutrition, venereal 
infection and other natural causes.

Physical symptoms might be treated with empirical remedies. T h e  
Babylonians drew on an extensive materia medica -  some 120 mineral drugs 
and twice that number o f vegetable items are listed in the tablets. A long
side various fats, oils, honey, wax and milk, active ingredients included 
mustard, oleander and hellebore; colocynth, senna and castor oil were 
used as laxatives; while wound dressings were compounded with dried 
wine dregs, salt, oil, beer, juniper, mud or fat, blended with alkali and 
herbs. T h ey  had discovered distillation, and made essence o f cedar and 
other volatile oils. Use o f dog dung seems to smack o f Dreckapothecary 
treatments, faecal ingredients designed to drive o ff demons.

Such empirical remedies accompanied a prognostic bent reflecting 
Babylonian preoccupations with astrology, the casting o f horoscopes 
and soothsaying through examination o f  animal entrails (haruspicy). 
Viewing disease as largely supernatural, Mesopotamian medicine might
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be regarded as sorcery systematized. Parallels to this are offered by 
Egyptian medicine, which developed at the same time and presents 
comparable healing practices involving prayers, magic, spells and sacri
fices, together with practical drug treatments and surgery.

E G Y P T

Egypt rose under the pharaohs in the third millennium b c ;  the great 
pyramids in the Valley o f the Kings, dating from around 2 0 0 0  b c ,  show 
a powerful regime possessed o f stupendous ambition and technological 
virtuosity. T h e  earliest written evidence o f their medicine appears in 
papyri o f  the second millennium b c ,  but such records encode far older 
traditions. Am ong the medical texts, the most important, discovered in 
the nineteenth century, are the Edwin Smith and the G eorg Ebers 
papyri.

Sometimes called a book o f wounds, the Edwin Smith papyrus 
(r. 1600 b c ,  found near Luxor and named after an American E gyptolo
gist) gives a head-to-foot inventory o f forty-eight case reports, including 
various injuries and wounds, their prognosis and treatment. ‘I f  you 
examine a man having a dislocation o f  his mandible, should you find 
his mouth open, and his mouth cannot close, you should put your two 
thumbs upon the end o f the two rami o f the mandible inside his mouth 
and your fingers under his chin and you should cause them to fall back 
so that they rest in their places.’ T h e  surgical conditions treated were 
wounds, fractures and abscesses; circumcision was also performed. 
Broken bones were set in ox-bone splints, supported by resin-soaked 
bandages. T h e  papyrus refers to a raft o f dressings, adhesive plasters, 
braces, plugs, cleansers and cauteries.

T h e  Smith papyrus shows there was an empirical component to 
ancient Egyptian medicine alongside its magico-religious bent. In a 
similar style, the London papyrus (c. 1350 b c )  describes maternal care, 
and the Kahun papyrus (c. 1850 b c )  deals with animal medicine and 
gynaecology, including methods for detecting pregnancy and for contra
ception, for which pessaries were recommended made o f pulverized 
crocodile dung and herbs now impossible to identify, mixed with honey. 
T h eir contraceptive measures, evidently aimed at blocking the passage 
o f semen, may have worked, since the Egyptians seem to have been 
able to regulate family size without recourse to infanticide.
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T h e Ebers papyrus (c. 1550 b c ) ,  deriving from Thebes, is, however, 
the principal medical document -  indeed the oldest surviving medical 
book. O ver twenty metres long, it deals with scores o f diseases and 
proposes remedies including spells and incantations. This and other 
sources show the prominence o f  magic. Amulets were recommended, 
and treatments typically involved chants and supplications to the appro
priate deities, the most popular being the falcon-headed sun god Ra; 
Thoth , the ibis-headed god o f wisdom (later associated with the G reek 
Hermes or the Roman Mercury); and Isis and her son Horus, the god 
o f health, whose eye formed the m otif for a popular charm.

T h e Ebers papyrus covers 15 diseases o f the abdomen, 29 o f the 
eyes, and 18 o f the skin, and lists no fewer than 21 cough treatments. 
About 700 drugs and 800 formulae are referred to, mainly herbs but 
also mineral and animal remedies. T o  cure night-blindness fried ox liver 
was to be taken -  possibly a tried-and-tested procedure, as liver is rich 
in vitamin A, lack o f  which causes the illness. Eye disorders were 
common, and there were numerous cures:

T o  drive away inflammation of the eyes, grind the stems of the 
juniper of Byblos, steep them in water, apply to the eyes o f the 
sick person and he will be quickly cured. T o  cure granulations of 
the eye prepare a remedy of cyllyrium, verdigris, onions, blue vit
riol, powdered wood, mix and apply to the eyes.

For stomach ailments a decoction o f cumin, goose-fat and milk was 
recommended, but other remedies sound more exotic, including a drink 
prepared from black ass testicles, or a mixture o f vulva and penis extracts 
and a black lizard, designed to cure baldness. Also good for hair growth 
was a compound o f  hippopotamus, lion, crocodile, goose, snake and 
ibex fat.

Egyptian medicine credited many vegetables and fruits with healing 
properties, and used tree resins, including myrrh, frankincense and 
manna. As in Mesopotamia, plant extracts -  notably senna, colocynth 
and castor oil -  were employed as purgatives. Recipes include ox spleen, 
pig’s brain, honey-sweetened tortoise gall and various animal fats. Anti
mony, copper and other minerals were recommended as astringents or 
disinfectants. Containing ingredients from leeks to lapis lazuli -  includ
ing garlic, onion, tamarisk, cereals, spices, condiments, resins, gums, 
dates, hellebore, opium and cannabis -  compound drugs were adminis
tered in the form o f pills, ointments, poultices, fumigations, inhalations,



A N T I Q U I T Y 49

gargles and suppositories; they might even be blown into the urethra 
through a tube.

Archaeological evidence and papyri afford glimpses o f  Egyptian 
medical practice, at least among the elite. Part was hierarchically organ
ized and under state control; physicians were appointed to superintend 
public works, the army, burial grounds and the pharaoh’s palace. C ourt 
physicians formed the apex o f  the medical pyramid. Just as the gods 
governed different body parts, physicians (swim) specialized in particular 
diseases or body organs; in the fifth century b c  the G reek Herodotus 
observed that in Egypt ‘one physician is confined to the study and 
management o f  one disease . . .  some attend to the disorders o f  the eyes, 
others to those o f the head, some take care o f the teeth, others are 
conversant with all diseases o f  the bowels.’

As in Mesopotamia, the srwnu formed one o f three divisions o f  healers. 
T h e  others were priests o f Sekhmet, and sorcerers. Healers whose names 
have come down include Iri, Keeper o f the Royal Rectum, presumably 
the pharaoh’s enema expert. (Enemas had a divine origin, being invented 
by ibis-headed Thoth; they were widely used, because Egyptian health 
lore feared putrefaction in the guts and bowels.) There was also Peseshet, 
head female physician or overseer, proof o f  the existence, as in M esopota
mia, o f  female healers; and the celebrated Imhotep (‘he who cometh in 
peace’) ch ief vizier to Pharaoh Zozer (fl. 2 7 cent, b c ) ,  high priest at H eli
opolis, renowned as an astrologer, priest, sage and pyramid designer (the 
Step Pyramid o f Sakkarah), but above all as a physician.

Imhotep became a figure akin to the G reek god Asclepius (Aesculap
ius in Latin). His ‘sayings’ were later recorded and preserved among 
the classics o f  Egyptian wisdom, and within a few generations he was 
being deified. T h ere is, however, little evidence o f  his cult for another 
millennium, and only around 300 b c  did it blossom. As with Asclepius, 
Imhotep became associated with healing shrines and temple sleep (in
cubation cures). Patients would sleep overnight in the inner precincts 
where they would be visited in their dreams by a god, or an emissary 
like a snake, and their illness or infertility remedied.

T h e  Egyptians believed well-being was endangered by earthly and 
supernatural forces alike, in particular evil spirits stealing into the body 
through the orifices and consuming the victim ’s vital substance. Health 
was associated with correct living, being at peace with the gods, spirits 
and the dead; illness was a matter o f imbalance which could be restored 
to equilibrium by supplication, spells and rituals. Thus, someone struck
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blind m ight invoke a god: ‘Ptah, the lord o f  Truth, has turned his justice 
against me; he has righdy chastised me. Have pity on me, deign to 
regard me with merciful countenance.’ Handling bums, a magician 
would swab the wound with the milk o f a mother o f a baby boy, while 
appealing to Isis by repeating the words the goddess had supposedly 
used to rescue her son Horns from being burned: ‘T h ere is water in 
m y mouth and a N ile  between m y legs; I come to quench the fire.’

Surgery was limited to repairing injuries and bone fractures; sutures 
and cautery were used, and wound dressings to promote healing, which 
combined honey with grease or resin; but no surgical instruments sur
vive. Anatomical knowledge remained limited to bones and major 
organs. As mummification suggests, the Egyptians did not share the 
taboos that have so widely forbidden tampering with corpses, but em- 
balmers formed a separate guild and were o f  low caste; moreover, since 
mummification aimed to preserve the body intact, embalmers did not 
open cadavers up; they eviscerated and extracted the organs through 
small incisions. T h e  brain was removed through the nose by hooks, 
though the heart was left in place, being the seat o f the soul.

According to Egyptian medical theory, humans were born healthy, 
but were susceptible to disorders caused not only by demons but by 
intestinal putrefaction. Life lay in breath, and a speculative heart-centred 
physiology pictured a mesh o f  vessels carrying blood, urine, air, semen, 
tears and solid wastes to all bodily parts. T h is vascular network was 
likened to the N ile  and its canals and, as with that water-system, the 
point was to keep it free o f obstruction. Rotting food and faeces clogging 
the system were considered perilous, hence the need to prevent pus 
formation and to cleanse the innards with laxatives. Herodotus noted 
that three days each month were set aside for evacuating the body with 
emetics and enemas.

As with Mesopotamia, Egypt’s imposing political regime made for 
an organized medical practice. It is, however, with G reek civilization 
that evidence o f recognizable medical discourse first appears.

G R E E C E

By iooo b c  the communities later collectively known as the Greeks 
were emerging around the Aegean sea, in Ionia (the western seaboard 
o f Asia M inor or Turkey), the G reek mainland (the Peloponnese), and
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the intervening islands. H ow  much medical knowledge they took from 
Egypt remains controversial. O n Crete, midway between Africa and the 
G reek mainland, the remarkable M inoan civilization had developed after 
2000 b c ,  with its dazzling pottery and frescos found at Knossos and 
other palaces; and the Greeks o f  the M ycenean period (c. 1200 b c )  were 
in close touch with Egypt, certainly getting drugs from there. But the 
contrasts between old Egyptian and new G reek medicine are striking.

Little is known o f  G reek medicine before the appearance o f  written 
texts in the fifth century b c .  Archaic Greece undeniably possessed folk 
healers, including priest healers employing divination and drugs. From 
early times (Olympic games are recorded from as early as 776 b c ) ,  the 
love o f athletics gave rise to instructors in exercise, bathing, massage, 
gymnastics and diet. Throughout G reek civilization, as with the Roman 
later, ideals o f manliness required keeping one’s physique in peak con
dition; admiration for the lithe, fit, attractive warrior shines through 
classical art and myths. Dancing, martial arts and working out in the 
gymnasium with the help o f trainers -  m en-only practices, women being 
excluded from public life -  were regarded as essential for the well-being 
o f  the body. T h e  archaic warrior developed into the beauty-loving 
citizen o f  the polis (city state), with his ideal o f a cultivated mind in a 
disciplined body. Athenian sculpture and painting revered the human 
form, proudly displaying its naked magnificence and finding in its 
geometrical forms echoes o f the fundamental harmonies o f  nature. A  
tradition was thus begun that would climax in the Renaissance image 
o f ‘Vitruvian M an’, the representation o f  the naked male figure inscribed 
at the centre o f the cosmos.

Glimpses o f early G reek medicine are offered by the H om eric epics, 
dating from before 600 b c  but incorporating older narratives. Pains
taking scholars have counted some 147 cases o f battle wounds in the 
Iliad (that is, 106 spear thrusts, 17 sword slashes, 12 arrow shots and 12 
sling shots). Am ong survivors o f arrow wounds was K ing Menelaus o f 
Sparta, whose physician extracted the arrow, sucked out the blood and 
applied a salve. As with other medical interventions in Homer, this 
shows no Egyptian influence, supporting the idea that, even if  G reek 
practice owed much to Egypt, it rapidly went its own way. Certainly 
G reek medicine as known from written sources is highly distinctive, for 
from the beginning G reek medical texts were essentially secular.

Adm ittedly G reek society at large drew heavily upon sacred healing. 
In Hom er, Apollo appears as the ‘god o f healing’ -  now the spreader



5 2 A N T I Q U I T Y

o f plague, now the avenger. In the Iliad deities visited plagues upon 
humans, and G reek myths abound in injuries inflicted by the gods, for 
instance Prometheus having his liver torn out by an eagle. Various gods 
and heroes were identified with health and disease, the chief being 
Asclepius, who even had the power to raise the dead. A  heroic warrior 
and blameless physician, Asclepius was the son o f  Apollo, sired upon a 
mortal mother. Taught herbal remedies by Chiron the centaur, he 
generously used them to heal humans. Incensed at being cheated o f 
death, Hades (Roman: Pluto), the ruler o f the underworld, appealed to 
the supreme god, Zeus, who obligingly dispatched Asclepius with a 
thunderbolt (though he was later elevated to the ranks o f  the gods).

A  different version appears in Homer, who portrayed Asclepius as 
a tribal chief and a skilled wound healer, whose sons became physicians 
and were called Asclepiads, from whom all Asclepian practitioners 
descended. As the tutelary god o f medicine, Asclepius is usually por
trayed with a beard, staff and snake (the origin o f  the caduceus sign o f 
the modern physician, with its two snakes intertwined, double-helix like, 
on a winged staff; the shedding o f the snakes’ skin symbolized the 
renewal o f life). T h e  god was often shown accompanied by his daughters, 
H ygeia (health or hygiene) and Panacea (cure-all).

Asclepius eventually became a cult figure and the physicians’ patron. 
Pindar wrote:

They came to him with ulcers the flesh had grown, or their 
Limbs mangled with the grey bronze, or bruised 
W ith the stone flung from afar,
Or the body stormed with summer fever, or chill, and he 
Released each man and led him 
From his individual grief.

D uring the third century the cult o f  Asclepius spread, and by 2 0 0  b c  

every large town in Greece had a temple to the god. T h e  best known 
o f these Asclepieions were on the island o f Cos, Hippocrates’ birthplace, 
and at Epidaurus, thirty miles from Athens, but at least 2 0 0  other sites 
have been uncovered; they played a role similar to medieval healing 
shrines or to Lourdes today. T h e major shrines sported splendid temples 
and their cures were celebrated in memorial inscriptions. Pilgrims stayed 
the night in special incubation chambers where, before an image of 
Asclepius, they hoped through ‘temple sleep’ to receive a vision in a 
dream. T h e  god would either perform the cure himself, or would give
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the patient a dream to be deciphered by the priest. T h e  restored patient 
usually raised in the precinct a memorial o f this marvel: ‘Hermodikes 
o f  Lampsakos was paralysed in body. In his sleep he was healed by the 
god.’ Physicians rarely acted as dream interpreters, but around the 
temples religious and secular healing rubbed shoulders.

T h e Greeks also went in for other religious healing, involving exor
cists, diviners, shamans and priests. Certain diseases, notably epilepsy, 
were ascribed to celestial wrath: the Iliad opens with a plague sent by 
Apollo, and relief from the appalling great plague o f Athens (430- 
427 b c )  was sought through invoking the gods.

For all that, Hippocratic medicine, the foundation o f G reek written 
medicine, explicidy grounds the art upon a quite different basis: a heal
ing system independent o f  the supernatural and built upon natural 
philosophy. T h e  author o f the Hippocratic text, On the Sacred Disease 
(c. 410 b c ) ,  utterly rejected the received idea o f a divine origin for 
epilepsy. H e sarcastically paraded the different gods supposed to pro
duce epileptic seizures: if  the convulsive patient behaved in a goatlike 
way, or ground his teeth, the cause allegedly lay in Hera, the mother 
o f the gods; Hecate, the goddess o f sorcery, was to blame if  the sufferer 
experienced nightmares and delirium; and so forth. But what evidence 
was there for any o f these fantasies? ‘M en regard its nature and cause 
as divine from ignorance and wonder’ , insisted the author, ‘and this 
notion is kept up by their inability to comprehend it.’ H ow  foolish! For 
if  a condition ‘is reckoned divine because it is wonderful, instead o f one 
there would be many diseases which would be sacred’. N ow here in the 
Hippocratic writings is there any hint o f disease being caused or cured 
by the gods.

T h is scoffing at the ‘sacred disease’ chimed with an elitist ideal o f 
professional identity. Staking their claims in the medical market-place 
o f the polis, Hippocratic doctors scolded traditional healers. Th ose pre
tenders ‘who first referred this disease to the gods’, the author com 
plained, were like conjurors and charlatans. Elevating themselves above 
such dabblers in divination, the Hippocratics posited a natural theory 
o f disease aetiology. On the Sacred Disease plucked disease from the 
heavens and brought it down to earth. T h e  true doctor would no longer 
be an intermediary with the gods but the bedside friend o f the sick.

T his separation o f medicine from religion points to another distinct
ive feature o f G reek healing: its openness, a quality characteristic o f 
G reek intellectual activity at large, which it owed to political diversity
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and cultural pluralism. In the constellation o f city states dotting the 
mainland and the Aegean islands, healing was practised in the public 
sphere, and interacted with other mental pursuits. T h ere was no imperial 
Hammurabic Code and, unlike Egypt, no state medical bureaucracy; 
nor were there examinations or professional qualifications. Those calling 
themselves doctors (iatroi) had to compete with bone-setters, exorcists, 
root-cutters, incantatory priests, gymnasts and showmen, exposed to 
the quips o f  playwrights and the criticism o f philosophers. Medicine 
was open to all (as later in Rome, slaves sometimes practised medicine).

Doctrinally, too, there was great multiplicity, in complete contrast 
to what is known o f Babylonian or Egyptian medicine, which have left 
no trace o f  controversy, being essentially lists o f instructions. G reek 
medical writers loved speculation and argument, doubtless angling for 
public attention. Trading facts and chopping logic, physicians jousted 
to unsaddle their rivals.

T h e ultimate challenge was to fathom the order o f the universe, 
and because this included the human body viewed as a microcosm o f 
the grand order o f nature (macrocosm), such metaphysical speculations 
had direct medical implications. T h e  earliest Ionian philosophers hoped 
to identify a single elemental substance, but Parmenides o f  Elea in 
southern Italy criticized such monocausal theories. A  shaman-like figure, 
Parmenides (c. 5 15 -4 5 0  b c )  maintained that the key quesdon concerned 
not material essence but the processes governing change and stability 
within a regular universe.

Various solutions to the riddle o f the cosmos followed. For the 
geometer Pythagoras (c. 530 b c ) ,  living at Croton in Sicily, the key lay 
in number and harmony -  and the dynamic balance o f  contraries, based 
on the opposition o f odd and even. For Heraclitus (c. 540-475 b c )  the 
true constant was change itself, in a macrocosm composed o f fire and 
water; for Democritus (c. 460 b c ) ,  the essence was a flux o f atoms in a 
void.

Others, like the Sicilian Empedocles (fl. mid-5th century b c ) ,  

regarded nature as composed o f a small number o f basic elements (earth, 
air, fire, and water) combining into temporarily stable mixtures. Building 
on Parmenides, Empedocles seems to have been the first to advance 
some o f  the key physiological doctrines in G reek medicine. These 
involve the concept o f innate heat as the source o f living processes, 
including digestion; the cooling function o f breathing; and the notion 
that the liver makes the blood that nourishes the tissues.
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His contemporary, Alcmaeon o f Croton (fl. 470 b c ) ,  believed that 
the brain, not the heart, was the chief organ o f  sensation. T h is had a 
real observational basis: examination o f the eyeball led him to discern 
the optic nerve leading into the skull. H e gave similar explanations for 
the sensations o f  hearing and smelling, because the ear and nostrils 
suggested passages leading to the brain.

Discounting the role o f  demons in disease, Alcmaeon treated health 
in a rather Pythagorean way as the dance o f  primary pairs o f  bodily 
powers -  hot and cold, sweet and sour, wet and dry. Seated in the blood, 
marrow or brain, illness could arise from an external cause or an internal 
imbalance, caused by too much or too little nutriment. Similar views 
can be found in several texts in the Hippocratic Corpus (440-340 b c ) ,  

though no direct influence can be proved. Indeed, all these early writers 
are obscure, for their opinions survive only through later commentators 
and critics, such as Plato, who used them for their own polemical 
purposes.

W hat is clear is that in classical Greece philosophical speculations 
about nature became enmeshed in dialogue with medical beliefs about 
sickness and health; dialogue and debate were integral to G reek intellec
tual life. U nlike healing in the N ear East, elite G reek medicine was not 
a closed priesdy system: it was open to varied influences and accessible 
to outsiders, guaranteeing its flexibility and vitality.

This openness followed from the fact that G reek civilization 
developed in multiple centres from Asia M inor to Sicily, and no single 
sect o f doctors possessed a state or professional monopoly. Athens was 
the first city to support a fair number o f full-time healers making a 
livelihood out o f  fees, and, according to his younger contem porary Plato 
(427-347 b c ) ,  the great Hippocrates taught all who were prepared to 
pay.

H I P P O C R A T E S

All we know about Hippocrates (c. 460 -377 b c )  is legend. Early hagio- 
graphers say he was bom  on the island o f Cos and that he lived a long 
and virtuous life. T h e  sixty or so works comprising the Corpus were 
penned by him only in the sense that the Iliad is ascribed to Homer. 
T h e y  derive from a variety o f hands, and, as with the books o f  the Bible, 
they became jumbled up, fragmented and then pasted together again in
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antiquity. W hat is now called the Corpus was gathered around 250 b c  

in the library at Alexandria, though further ‘H ippocratic’ texts were 
added later still. Scholarly ink galore has been spilt as to which were 
authentic and which spurious; the controversy is futile.

T h e  Corpus is highly varied. Some works like The A rt are philo
sophical, others are teaching texts; some, like the Epidemics, read like 
case notes. W hat unites them is the conviction that, as with everything 
else, health and disease are capable o f explanation by reasoning about 
nature, independently o f  supernatural interference. M an is governed 
by the same physical laws as the cosmos, hence medicine must be an 
understanding, empirical and rational, o f  the workings o f  the body in 
its natural environment. Appeal to reason, rather than to rules or to 
supernatural forces, gives Hippocratic medicine its distinctiveness. It 
was also to win a name for being patient-centred rather than disease- 
oriented, and for being concerned more with observation and experience 
than with abstractions.

Hippocratic medicine did not offer all the answers. T h e  workings 
o f  the body and the springs o f disease remained thorny issues dividing 
physicians. T his was partly because knowledge was limited. Hippocratic 
doctors had a sound grasp o f  surface anatomy, but first-hand knowledge 
o f the innards and living processes depended heavily on wound observa
tion and animal dissection, for in the classical period the dignity the 
human body enjoyed forbade dissection.

Analogy m ight help -  hens’ eggs offered models for human foetal 
development, and the digestion o f food could be compared to cooking 
over a fire -  but even animal experiments were rare, and the body’s 
hidden workings had to be deduced largely from what went in and what 
came out. W ith  internal physiology hidden, disease m ight be conjectur- 
ally explained: On the Sacred Disease argued that epilepsy, as natural as 
any other disease, was caused by phlegm blocking the airways, which 
then convulsed the body as it struggled to free itself.

T h e  cardinal concept in the Hippocratic Corpus was that health 
was equilibrium and illness an upset, an explanation probably owing 
much to pre-Socratic attempts to understand the stability yet change
ability o f  nature. On Regimen pictured the body as being in perpetual 
flux: health was a matter o f keeping it within bounds. M ore commonly, 
notably in On the Nature of Man, the body was viewed as stable until 
illness subverted it. Imbalance would produce illness if  it resulted in 
undue concentration o f fluid in a particular body zone. Thus a flow
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(defluxion) o f  humours to the feet would produce gout, or catarrh 
(defluxion o f  phlegm from the head to the lungs) would be the cause 
o f  coughing. It was the healer’s job to apply his skill to preserving 
balance or, if illness befell, to restoring it.

W hat was being kept in balance or upset were bodily fluids or chymoi, 
translated as ‘humours’. Sap in plants and blood in animals were the fount 
o f life. O ther and perhaps less salutary bodily fluids became visible only 
in case o f illness -  for example, the mucus o f  a cold or the runny faeces o f 
dysentery. T w o  fluids were particularly associated with illness: bile and 
phlegm, though naturally present in the body, seemed to flow imm oder
ately in sickness. W inter colds were due to phlegm, summer diarrhoea 
and vom iting to bile, and mania resulted from bile boiling in the brain. 
Airs, Waters, Places also attributed national characteristics to bile and 
phlegm: the pasty, phlegmatic peoples o f the N orth  were contrasted with 
the swarthy, hot, dry, bilious Africans. Both were judged inferior to the 
harmonious Greeks in their ideally equable climate.

Bile and phlegm were visible mainly when exuded in sickness, so it 
made sense to regard them as harmful. But what o f other fluids? Since 
H om eric times, blood had been associated with life, yet even blood was 
expelled naturally from the body, as in menstruation or nose-bleeds. 
Such natural evacuation suggested the practice o f  blood-letting, devised 
by the Hippocratdcs, systematized by Galen, and serving for centuries 
as a therapeutic mainstay.

T h e  last o f the humours, black bile (melancholy), entered disease 
theory late, but in On the Nature of Man it assumed the status o f  an 
essential, i f  mainly harmful, humour. Visible in vom it and excreta, it 
was perhaps thought o f as contributing to the dark hue o f  dried blood. 
Indeed, the idea o f four humours may have been suggested by observa
tion o f clotted blood: the darkest part corresponded to black bile, the 
serum above the clot was yellow bile, the light matter at the top was 
phlegm. Black bile completed a coherent, symmetrical grid in binary 
oppositions, and the four humours -  blood, yellow bile, black bile and 
phlegm -  proved wonderfully versatile as an explanatory system. T h e y  
could be correlated to the four primary qualities -  hot, dry, cold and 
wet; to the four seasons, to the four ages o f man (infancy, youth, adult
hood and old age), to the four elements (air, fire, earth and water), and 
the four temperaments. T h e y  thus afforded a neat schema with vast 
explanatory potential. O n the assumption, for example, that blood pre
dominated in spring and among the young, precautions against excess
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Y E L L O W  B I L E  

(C h o le ric )

F I R E

B L A C K  
B I L E  E A R T H  

(M elan ch o ly)

C o ld

W A T E R

P H L E G M

(P hlegm atic)

The four humours and four elements

could be taken, either by eliminating blood-rich foods, like red meat, 
or by blood-letting (phlebotomy) to purge excess. T h e  scheme (which 
finds parallels in Chinese and Indian medicine) could be made to fit 
with observations, and afforded rationales for disease explanation and 
treatment within a causal framework.

T h e  Hippocratics specialized in medicine by the bedside, prizing 
trust-based clinical relations:

Make frequent visits; be especially careful in your examinations, 
counteracting the things wherein you have been deceived at the 
changes. Thus you will know the case more easily, and at the 
same time you will also be more at your ease. For instability is 
characteristic of the humours, and so they may also be easily altered 
by nature and by chance.

..  . Keep a watch also on the faults of the patients, which often 
make them lie about the taking of things prescribed. For through
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not taking disagreeable drinks, purgative or other, they sometimes 
die. W hat they have done never results in a confession, but the 
blame is thrown upon the physician.

T h eir therapeutic stance was ‘expectant’: they waited and watched their 
patients, talking, winning trust and giving a helping hand to the ‘healing 
power o f nature’ (vis medicatrix naturae) emphasized in the text On 
Ancient Medicine. Believing that ‘our natures are the physicians o f our 
diseases’, they scorned heroic interventions and left risky procedures to 
others. T h e  Oath forbade cutting, even for the stone, and other texts 
reserved surgery for those used to handling war wounds. T h at was a 
sensible division o f  labour, but surgery was also regarded as an inferior 
trade, the work o f the hand rather than the head -  a fact reflected in 
its name: ‘surgery’ derives from the Latin chirurgia, which comes from 
the G reek cheiros (hand) and ergon (work). Surgery was handiwork.

T h e  Hippocratic doctor m ight disown the knife, but he prided 
him self on his knowledge o f surgical matters -  indeed the Corpus con
tains much now regarded as such, including a treatise On Head Injuries. 
Hippocratic advice proved highly influential: wounds should be kept 
dry, but suppuration was deemed essential to healing; the pus supposedly 
derived from vitiated blood which needed to be expelled from the body: 
pus was thus a desirable evacuation. Fractures were to be reduced and 
immobilized with splints and bandages. For bladder stones, catheter
ization was advocated, never lithotomy -  such operations were left to 
‘such as are craftsmen therein’; and, as a last resort in case o f gangrene, 
amputation m ight be performed (vascular ligature was unknown).

Hippocratic surgical texts were thus conservative in outlook, 
encouraging a tradition in which doctors sought to treat complaints first 
through management, occasionally through drugs and finally, if  need 
be, by surgical intervention. Hippocrates and Galen alike were dubious 
about surgery for cancer.

D rug therapy too was cautious. T h e  preferred Hippocratic treat
ment lay in dietary regulation. Unlike sheep and goats, humans could 
not eat rough food; good diet was crucial to health and so, as the saying 
went, the first cook was the first physician. But diet meant more than 
food and drink -  diatetica (dietetics), the cornerstone o f the healing art, 
involved an entire lifestyle. Ancient authors linked this therapy to ath
letic training, and to the w'ell-regulated life as urged by philosophers. 
On Regimen gave advice on taking exercise, so important to the culture
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o f free-born Greeks, and also on sex, bathing and sleep. In winter, for 
instance, ‘sexual intercourse should be more frequent . . . and for older 
men more than for the younger’ .

Hippocratic healing was patient-oriented, focusing on ‘dis-ease’ 
rather than diseases understood as ontological entities. But observation 
identified certain illness patterns. T o  the Hippocratics the paradigm 
acute disease was fever, and its model seems to have been malaria, the 
seasonal onset and regular course o f which allowed it to be documented 
and explained in terms o f humours and times o f the year. Though 
ignorant o f the role played by mosquitoes, Hippocratic physicians had 
a shrewd grasp o f the connexions between fever and weather, season 
and locality. Airs, Waters, Places observed that if  the rains occurred 
normally in autumn and winter, the year would be healthy, but if  they 
were delayed until spring, many fever cases would occur during the 
summer, ‘for whenever the great heat comes on suddenly while the 
earth is soaked by reason o f the spring rains . . . the fevers that attack 
are o f the acutest type.’

Hippocratic physicians posited a broad correlation between 
humours and times o f the year. In each season, one humour was thought 
to predominate. Bodily phlegm increased during the winter because, 
being cold and wet, it was akin to the chilly and rainy weather o f a 
M editerranean winter; colds, bronchitis and pneumonia were then more 
prevalent. W hen spring came, blood increased in quantity, and diseases 
would follow from a plethora o f blood, including spring fever outbreaks 
(primarily benign tertian malaria), dysentery and nose-bleeds. By 
summer, the weather was hotter and drier, yellow bile (hot and dry) 
increased, and so the diseases resulting from yellow bile would multiply, 
that is severe fevers (falciparum malaria). W ith  the cooler weather at 
the end o f summer, fevers waned, but many would display the con
sequences o f repeated fever attacks, their skins showing a dirty yellowish 
tinge and their spleens enlarged. T h e  autumnal decline o f fevers indi
cated to the Hippocratic physician that yellow bile had diminished while 
black bile was increasing. Seemingly the most problematic humour, 
black bile makes good sense in the light o f awareness o f the effects 
o f malarial fevers. Philiscus, whose evidently malarial condition was 
described in Epidemics I, suffered from black urine and his ‘spleen smck 
out’; the spleen was considered the seat o f black bile. Faced with fevers, 
Hippocratic doctors predictably did not attempt anything heroic. 
Valuing regimen and diet, they gave barley water, hydromel (honey and
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water) or oxymel (honey and vinegar) -  a ‘low’ diet with adequate fluids.
T h e  doctor should therefore observe sickness, attending the patient 

and identifying symptom clusters and their rhythms. Airs, Waters, Places 
took it as axiomatic that understanding o f locales would enable the 
healer on arrival in a faraway town to grasp the local diseases, so that he 
could ‘achieve the greatest triumphs in the practice o f his art’ , something 
important in a competitive market.

T h e art o f diagnosis involved creating a profile o f the patient’s way 
o f life, habitation, work and dietary habits. T his was achieved pardy by 
asking questions, and partly by the use o f trained senses:

W hen you examine the patient, inquire into all particulars; first 
how the head is . . .  then examine if the hypochondrium and sides 
be free of pain, for . . .  if there be pain in the side, and along with 
the pain either cough, tormina or bellyache, the bowels should be 
opened with clysters . . .  The Physician should ascertain whether 
the patient be apt to faint when he is raised up, and whether his 
breathing is free.

Hippocratics prided themselves on their clinical acuity, being quick to 
pick up telltale symptoms, as with the facies hippocratica, the facial look 
o f the dying: ‘a protrusive nose, hollow eyes, sunken temples, cold ears 
that are drawn in with the lobes turned outward, the forehead’s skin 
rough and tense like parchment, and the whole face greenish or black 
or blue-grey or leaden’. Experience was condensed into aphorisms; for 
instance, ‘when sleep puts an end to delirium, it is a good sign.’

Hippocratic doctors cultivated diagnostic skills, but the technique 
they really prized was prognosis -  a secular version o f the prognostications 
o f earlier medicine:

It appears to me a most excellent thing for the physician to cultivate 
Prognosis; for by foreseeing and foretelling, in the presence of 
the sick, the present, the past, and the future, and explaining the 
omissions which patients have been guilty of, he will be the more 
readily believed to be acquainted with the circumstances of the 
sick; so that men will have confidence to intrust themselves to such 
a physician.

T his skill had a social function: prognostic flair created a favourable 
impression, setting the gifted healer above quacks and diviners. T o  be 
able to tell a patient’s medical history and prospects displayed acuity.
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And by declaring, if  need be, that death was impending, a healer escaped 
blame for apparent failure.

Hippocratics made no pretence to miracle cures, but they did under
take that they would first and foremost do no harm (primum non nocere) 
and presented themselves as the friends o f the sick. This philanthropic 
disposition attested the physician’s love o f his art -  above fame and 
fortune -  and reassured anxious patients and their relatives. Such con
cerns are addressed in the Hippocratic Oath (see box, overleaf).

For all its later prominence, little is known about the O ath ’s origins, 
though it dates from between the fifth and third centuries b c .  It certainly 
did not set general standards o f conduct, for the sanctity it accords to 
human life is anomalous to classical moral thought and practice, abortion 
and infanticide being familiar practices, condoned by Plato and Aristotle. 
T h e  fact that it prohibits prescribing a ‘destructive pessary’ suggests a 
Pythagorean influence, with their belief in the transmigration o f souls.

T h e  Oath foreshadowed the western paradigm o f a profession (one 
who professes an oath) as a morally self-regulating discipline among those 
sharing craft knowledge and committed to serving others. But it was 
equally an agreement between apprentice and teacher. As it makes clear, 
Hippocratic medicine was a male monopoly, although male physicians 
might cooperate with midwives and nurses.

Hippocratic medicine had its weaknesses -  it knew little o f the inner 
workings o f the body -  but its striking innovation lay in perceiving 
sickness as a disturbance in the health o f the individual, who would then 
be accorded devoted personal attention. ‘Life is short, the art long, 
opportunity fleeting, experience fallacious, judgment difficult,’ pro
claims the first o f  the Hippocratic aphorisms, outlining the arduous but 
honourable labour o f the physician.

T h e significance o f Hippocratic medicine was twofold: it carved out 
a lofty role for the selfless physician which would serve as a lasting model 
for professional identity and conduct, and it taught that understanding of 
sickness required understanding o f nature.

M E D I C I N E  A N D  P H I L O S O P H Y

W ith G reek philosophers praising health as one o f the greatest blessings 
o f  life, medicine became implicated in wider debates about human 
nature and the status o f the body. T h e  earliest writer to mention
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T H E  O A T H

I swear by Apollo the healer, by Aesculapius, by Health and all the 
powers o f healing, and call to witness all the gods and goddesses that 
I may keep this Oath and Promise to the best o f my ability and 
judgment.

I will pay the same respect to my master in the Science as to my 
parents and share my life with him and pay all my debts to him. I 
will regard his sons as my brothers and teach them the Science, if 
they desire to learn it, without fee or contract. I will hand on precepts, 
lectures and all other learning to my sons, to those of my master and 
to those pupils duly apprenticed and sworn, and to none other.

I will use my power to help the sick to the best of my ability and 
judgment; I will abstain from harming or wronging any man by it.

I will not give a fatal draught to anyone if I am asked, nor will I 
suggest any such thing. Neither will I give a woman means to procure 
an abortion.

I will be chaste and religious in my life and in my practice.
I will not cut, even for the stone, but I will leave such procedures 

to the practitioners of that craft.
Whenever I go into a house, I will go to help the sick and never 

with the intention of doing harm or injury. I will not abuse my position 
to indulge in sexual contacts with the bodies of women or of men, 
whether they be freemen or slaves.

Whatever I see or hear, professionally or privately, which ought 
not to be divulged, I will keep secret and tell no one.

If, therefore, I observe this Oath and do not violate it, may I 
prosper both in my life and in my profession, earning good repute 
among all men for all time. If I transgress and forswear this Oath, 
may my lot be otherwise.

Hippocrates and his theories, Plato (427-437 b c )  developed a series o f 
analogies to divide human nature into three functions -  reason, spirit, 
and appetites -  located respectively within the brain, the heart and the 
liver, and all potentially in conflict. O nly in the philosopher would 
reason, aided by spirit, triumph over sordid desires. T h e  Republic's dis
tinctions between reason and appetite, mind and body, was o f  utmost
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philosophical and psychological significance. Plato’s place in later medi
cal thinking, however, rests on the Timaeus (c. 375 b c ) .  T his pictured 
the body as built up from transcendental geometrical shapes. T h e  human 
frame was constructed by the Creator with specific purposes in mind; 
hence medicine had a discernible teleology. Somatic in orientation, the 
Timaeus taught that morality was not simply a matter o f education; 
behaviour m ight also be determined by organic constituents, by excesses 
or deficiencies in the spinal marrow which affected the sensations o f 
pleasure and pain; madness might thus have a physiological cause, to 
be treated by medical means. Because the mind was influenced by the 
body, the doctor had a part to play in teaching virtue. Advancing a 
physiology compatible with Hippocratic medicine, the Timaeus became 
a highly influential text, linking medicine and philosophy, health and 

politics.
‘T h e  soul and body being two, they have two arts corresponding 

to them,’ Plato stated, making similar links in the Gorgias: ‘there is the 
art o f politics attending on the soul; and another art attending on the 
body, o f which I know no single name, but which may be described as 
having two divisions, one o f  them gymnastic, and the other medicine.’ 
Thanks to Plato, western thinking could consider medicine as having 
its share in understanding human nature. G reek thinking thus empha
sized the common ground between what would later become the separ
ate disciplines o f philosophy, medicine and ethics. Health depended 
upon temperance and wisdom, or proper self-control. Achieved through 
moderation in eating, drinking, sex and exercise, bodily health became 
the template for healthy thinking (sophrosyne, soundness o f mind). T o  
later Stoic philosophers likewise, the wisdom o f the sage required the 
attainment o f true health; for their part Epicureans stressed the supreme 
desirability o f freedom from pain.

Plato’s pupil Aristotle also put forward hugely influential views on 
the constitution o f life. A  doctor’s son from Stagira in Thrace, Aristotle 
(384-322 b c )  went to Athens to study with Plato, later becoming tutor 
to Alexander the G reat (356-323 b c ) .  His towering role in theorizing 
about metaphysics and cosmology, ethics, politics, poetics and thinking 
itself involved many achievements: the creation o f a scientific method; 
the pursuit o f teleological ways o f thinking; and the impetus he gave to 
biological research. Questioning Plato’s transcendental ideas, Aristotle 
called for the systematic observation o f nature. W hereas Plato distrusted 
sense experience, his pupil launched a programme o f empirical investi
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gation into the natural world -  into zoology, botany and meteorology. 
Nature did nothing in vain, so body parts had to be explained in respect 
o f their purpose (teleology). Aristotle discussed such final causes in 
terms o f  a wider fourfold theory o f causation. For nearly two thousand 
years, Aristotelian methodology provided the framework for scientific 
investigation.

Later hailed by Dante as the ‘master o f the men who know’, Aristotle 
was the first who systematically used dissection findings (animal not 
human) as a grounding for his biomedical theories. W hat he recorded 
occasionally puzzled his successors. In his description o f the heart, he 
refers to ‘three chambers’ connected to the lung; later investigators were 
baffled which animals he was referring to. W hile revealing the veins as 
a connected system o f vessels extending from the heart throughout the 
whole body, he did not distinguish between veins and arteries, applying 
the same term to both.

Observing the embryo developing within eggs, Aristode perceived 
the beating heart as the first sign o f life, concluding that it must be the 
prime mover o f  life and coeval with the whole body. T h e  blood con
tained within the heart and blood vessels became correspondingly decis
ive. Blood was the nutrient the vessels absorbed from the intestines: 
‘this explains w hy the blood diminishes in quantity when no food is 
taken, and increases when much is consumed.’

T h e  idea o f  a nervous system paralleling the veins and arteries was 
as yet unformulated, so it is not surprising that Aristotle did not locate 
the seat o f the soul, the source o f movement and sensation, within the 
brain, but in the heart, stressing its physiological primacy within the 
human body. It was also the source o f innate heat; pulsation was the 
result o f  a sort o f boiling movement (ebullition) in the blood, causing 
it to press against the heart walls and pour out into the blood vessels. 
T h e heart’s heat dilated the lungs, fresh air rushed in, cooled the blood, 
and, warmed by the blood’s heat, was then expired. T h e  brain had a 
part to play in these vital processes. Being naturally cold, it served as a 
refrigerator, helping to cool the blood’s innate heat. It also brought on 
sleep. Its function was that o f a regulator, adjusting the organism as a 
whole.

T h e discussions o f  psychology in Aristotle’s On the Soul, On Sleep 
and Waking, On Sensation and On Memory long intrigued doctors and 
philosophers alike; and two thousand years later his teleological doc
trines shaped the physiology o f W illiam  H arvey (See Chapter Nine).
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In the shorter term his anatomy was taken up and revised by the 
next generation, particularly by D iodes o f Carystos (fl. 320 b c ) ,  and 
two doctors working in Alexandria, Herophilus and his contemporary 
Erasistratus.

A L E X A N D R I A N  M E D I C I N E

Aristotle’s royal pupil, Alexander, routed all his rivals, lamented there 
were no more worlds to conquer, and expired in 323 b c ,  supposedly 
exclaiming, ‘I die by the help o f  too many physicians.’ His destruction 
o f the Persian Emperor Darius III had brought Egypt within the hellen- 
istic sphere o f influence, and after Alexander’s death science gained a 
prominent place at the court o f K ing Ptolemy, who ruled from 323 to 
282 b c  and established his capital at Alexandria, at the mouth o f the 
Nile.

K ing Ptolem y’s main cultural creations, the Alexandrian Library 
and the M useum (sanctuary o f the Muses) installed G reek learning in 
a new Egyptian environment: Archimedes, Euclid and the astronomer 
Ptolem y were later to teach there. T h e library became a wonder o f the 
scholarly world, eventually containing, it was said, 700,000 manuscripts, 
and its facilities included an observatory, zoological gardens, lecture 
halls and rooms for research.*

Thanks to Alexander’s conquests, the hellenistic world stretched 
from the Persian G u lf to Sicily, with G reek becoming the lingua franca 
o f the elite. One consequence was a remarkable increase o f new infor
mation on animals, plants, minerals and drugs. Alexandria also attracted 
medical talent, notably Herophilus o f  Chalcedon (c. 3 3 0 - 2 6 0  b c )  and 
his contemporary, Erasistratus o f  Chios (c. 3 3 0 - 2 5 5  b c ) .  T h eir writings 
having been lost, we know about them only through later physicians. 
Cornelius Celsus (fl. a d  6 0 )  reported that they dissected, or at least 
experimented upon, living humans, which is not inconceivable, for

* T h e  life o f  learning could be precarious, as is clear from  the fate o f  even the great 
Alexandrian library. Part was wrecked in 48 b c  during riots sparked by Julius C aesar’s 
arrival; later C hristian leaders encouraged the destruction o f  the T em p le  o f  M uses and 
other pagan idols. And, so legend has it, in a d  395 the last scholar at the museum, the 
female mathem atician H ypatia, was hauled out o f  the museum by Christian fanatics and 
beaten to death. T h e  M uslim  conquest o f  the city in the seventh century resulted in the 
final destruction o f  the library.
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Greeks may have used their privileged status in Alexandria to experiment 
on their inferiors, especially condemned criminals.

Herophilus was apparendy a student o f Praxagoras o f C os (fl. 
340 b c ) ,  who had improved Aristotelian anatomy by distinguishing 
arteries from veins. Praxagorus saw the arteries as air tubes, similar to 
the trachea and bronchi, conducting the breath o f  life (pneuma) from 
the lungs to the left side o f the heart and thence through the aorta and 
other arteries to the whole body. T h e arteries stemmed from the heart; 
the veins, by contrast, Praxagoras believed, arose from the liver, their 
function being to carry the blood, created from digested food, to the 
rest o f the body. T h e  combining o f blood and pneuma generated innate 
heat.

Herophilus practised medicine in Alexandria under the first two 
Ptolemies, apparently dissecting human cadavers in public. H e wrote at 
least eleven treatises. T hree were on anatomy: it was he who discovered 
and named the prostate and the duodenum (from the G reek for twelve 
fingers, the length o f  gut he found). H e also wrote on the pulse as a 
diagnostic guide, on therapeutics, ophthalmology, dietetics and mid
wifery, and a polemic ‘Against Com m on N otions’.

Continuing Praxagoras’ differentiation between veins and arteries, 
Herophilus pointed out that the coats o f the arteries were much thicker 
than those o f the veins. Unlike Praxagoras, however, he held that the 
arteries were filled not with air but with blood. His most striking dissec
tion feat was the delineation o f the nerves. Demonstrating their source 
in the brain enabled him to conclude that they played the part preceding 
thinkers had ascribed to the arteries: transmitting motor impulses from 
the soul (intelligence centre) to the extremities. Rebutting Aristotle, 
he thus established the importance o f  the brain, distinguishing the 
cerebrum from the cerebellum and displaying the nerve paths from the 
brain and spinal cord. His description o f the rete mirabile, the network 
o f  arteries at the base o f the brain, shows he dissected animals as well 
as human corpses, since it does not exist in humans.

Herophilus also devoted attention to the liver and to ‘veins’ ending 
in glandular bodies which, he believed, nourished the intestines but 
did not pass to the liver. These ‘veins’ must have been the lacteals or 
chyle-vessels, whose function was explained by Aselli some two thousand 
years later. Praxagoras’ interest in the pulse was taken up by Herophilus. 
Identifying pulsation as derived from the heart, he developed a speculat
ive classification o f  different classes o f pulse, on the basis o f magnitude,



68 A N T I Q U I T Y

strength, rate and rhythm, and is reputed to have tried to calculate pulse 
by means o f a portable water clock.

Erasistratus is far more nebulous and controversial. H e supposedly 
studied medicine in Athens before settling in Alexandria, where he 
experimented on living animals and perhaps humans. His main discover
ies concerned the brain which, like Herophilus but unlike Aristode, he 
regarded as the seat o f intelligence. H e too distinguished the cerebrum 
from the cerebellum, described the cerebral ventricles within the brain, 
and distinguished between motor and sensory nerves. Nerves were 
hollow tubes containing pneuma (‘spirit’ or air), which transmitted 
sensation, enabling muscles to produce motion.

In a tradition going back to Alcmaeon, he also believed that pneuma 
alone -  not blood -  was contained in the arteries: it was taken in through 
the lungs, piped to the heart (which he compared to a blacksmith’s 
bellows) and then pumped out to fill the arteries. Blood by contrast was 
formed in the liver and carried by the veins. W h y  then was it blood 
that spurted from a cut artery? It was drawn in, Erasistratus reasoned, 
because nature abhorred a vacuum.

Erasistratus has been portrayed as an early mechanist, because o f  his 
model o f bodily processes: digestion for instance involved the stomach 
grinding food. Y et this may be a caricature created by Galen for polem 
ical purposes. Even Galen applauded his remarkable investigations o f 
brain anatomy, while being scathing about his other views, particularly 
the idea that the arteries contained air alone. Erasistratus was clearly a 
radical; for want o f evidence, he is also a riddle.

In the following centuries medicine, like philosophy, split into sects: 
Hippocratics, Herophileans and Erasistrateans were later challenged by 
the Pneumatists, who regarded pneuma as a fifth element which flowed 
through the arteries, sustaining vitality. All such sects were later given 
the label o f ‘rationalist’ , to signal their antagonism to the Empirics, a 
band o f physicians led by Heraclides o f  Tarentum  {ft. 80 b c ) ,  who 
spurned medicine based on speculation about hidden disease causes in 
favour o f one grounded on experience. Wtiiat mattered, Empirics 
claimed, was not cause but cure, and so they collected case histories 
and remedies. Knowledge, they held, could be better gained at the 
bedside than by dissection; what counted was which drugs worked. 
Hence theory must bow to experience -  a claim later opponents, princi
pally Galen, rejected as shallow.
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M E D I C I N E  I N  T H E  R O M A N  E R A

G reek medicine spread throughout the Mediterranean, not least to Italy, 
where the southern cities shared G reek culture -  doctors at Elea, Taren- 
tum and M etapontum were like their colleagues in Athens or Alexandria. 
Rome was different. No-nonsense Roman tradition held that one was 
better o ff without doctors. Romans had no need o f  professional physi
cians, insisted authors like Cato (234-149 b c ) ,  for they were hale and 
hearty, unlike the effete Greeks. ‘Beware o f  doctors’, he cried; they 
would bring death by medicine. ‘It is our duty, my young friends’, 
reflected Cicero (106-43 BC)> <to resist old age; to compensate for its 
defects by a watchful care; to fight against it as we would fight against 
disease; to adopt a regimen o f  health; to practise moderate exercise; and 
to take just enough food and drink to restore our strength and not to 
overburden it.’

Romans enjoyed bad-mouthing G reek physicians: according to 
Pliny ( a d  c . 23-79), w^° deplored the recent influx o f  ‘luxury’ and 
worthless G reek physicians, an inscription, echoing Alexander, was now 
sprouting up on monuments in Rome: ‘It was the crowd o f physicians 
that killed m e.’*

Romans liked to think healing should take place in the family, under 
the care o f the paterfamilias, who would dispense herbs and charms. 
Cato, who dosed his family on cabbage soup, derided G reek physicians 
as the antithesis o f  Roman virtue: they were frauds who cheated patients 
and ‘have sworn to kill all barbarians with their drugs’. Prejudices such 
as these may explain the tardy emergence o f native Italian physicians.

T h e  contrast drawn by Cato and Pliny between homespun healing 
and hellenistic speculation was xenophobic prejudice. T h e  real differ
ence was not between Greece and Rome, but between rustic medicine 
and that o f  the big city. G reek medicine arrived with city life as Rome 
was hellenized. For long professional doctors (niedici) in Italy were immi
grants; the first noted Roman practitioner, Asclepiades (c. 120-30 b c ) ,

* Pliny com piled a Natural History, com pleted a d  77, a  com pendium  o f  all natural 
learning. Books 12-19 deal with botany and 20-27 w ith materia medica from  botanical 
sources, followed by five books ( 28- 32) on animal materia medica. H is rem edies proved 
o f  great influence, being quarried by Isidore o f  Seville and subsequent medieval encyclo

paedists.
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was a native o f  Bithynia in Asia M inor. Modified by his pupil, Them ison 
o f Tralles (/?. 70 b c ) ,  his doctrines gave rise to the M ethodist sect. Its 
physiology was based not upon the Hippocratic four humours but upon 
corpuscular theory. In the body the proper arrangement o f atoms and 
their intermediate pores produced health; any obstruction or undue 
looseness led to disease, so health was the balance between tension 
and relaxation. T his atomist physiology enabled the doctor to reduce 
diagnosis to the ‘common conditions’ -  the constricted, the lax and the 
mixed -  deducible from visible symptoms. H ence the Asclepiadean or 
M ethodist doctor did not need intimate familiarity with the life history 
o f his patients: plain symptoms were sufficient. Cure was by opposites, 
enlarging narrow pores and reducing large ones, for which Asclepiades 
promoted massage, exercise and cold-water bathing. His slogan cito, tute 
etjucunde -  swiftly, safely, sweedy -  is reflected in his rejection o f heroic 
bleeding, his preference for gentle medicines, his prescription o f wine 
and his stress on convalescence. Self-styled Asclepiadeans flourished for 
three centuries, though their rejection o f philosophical reasoning riled 
Galen, who sneered at their pre-packed therapies.

M ore light on the infiltration o f G reek medicine into Rome is 
offered by the physician Scribonius Largus (c. a d  1-50). Born in Sicily, 
he probably learned his craft from hellenistic practitioners on the island, 
and in a d  43 he accompanied the Emperor Claudius on his campaign 
to subdue Britain. His sole surviving medical text is a Latin handbook 
o f drug recipes, the Compositiones. It contains 271 recipes for conditions 
from headache to gout, all claimed o f proven value. In his preface, 
Scribonius set out his views on medical ethics, becoming our earliest 
witness to the use o f the Hippocratic oath. H ow  widespread was his 
endorsement o f  a professional ethic is unclear, for no other ancient 
writer made such an open commitment.

T h e  early empire brought the first surviving survey o f medicine 
in Latin. An encyclopaedic compilation, Celsus’ Artes [The Sciences] 
originally contained at least twenty-one books, o f which only the eight 
devoted to medicine survive in full. N o  professional physician but a 
wealthy estate owner who presumably treated his family and friends, 
Celsus (fl. a d  c. 30) was acquainted with both theory and treatments, 
writing in an elegant Latin which won him the title o f the Cicero o f 
the physicians.

T h e eight books are introduced by a long preface tracing the story 
o f medicine from the time o f the Trojan war, and lamenting the rise
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o f clashing sects: Dogmatists, who stressed the need to seek out unseen 
causes; Empirics, whose emphasis was on experience; and Methodists, 
wedded to ‘common conditions’. Medicine, in Celsus’ view, required 
not just experience but reason.

Celsus’ first book is on the preservation o f health and on diet; Book 
2 deals with signs the doctor should watch for, and remedies; Book 3 
concerns diseases o f  the whole body -  fevers, jaundice and so on; Book 
4 lists the diseases o f  individual body parts in the top-to-toe order which 
was to become customary; and the lengthy Book 5 falls into two parts, 
a description o f  various drugs, and treatments for bites and ulcers. Book 
6 handles treatments o f  diseases o f the parts o f the body, again from 
top to bottom. Subsequent books deal with surgery, opening with a 
brief history o f the art, and m oving on to a list o f  surgical conditions 
occurring anywhere in the body, before examining surgical techniques 
for individual parts, again from head to heel. T h e  final book deals 
with fractures, ruptures and luxations, including such ambitious 
operations as removal o f  bone splinters from the skull. After surgery 
the physician must be alert to the four cardinal signs o f  inflammation 
-  calor, rubor, dolor and tumor (heat, redness, pain and swelling). As the 
first major medical author writing in Latin and offering a summary o f 
the whole o f medicine in a single work, Celsus exercised a powerful 
influence.

T h e  medical colossus o f the Roman era is Galen ( a d  129-c. 216), 
but he had significant contemporaries who stand in his shadow, in part 
because he belittled them, in part because their works, unlike his, survive 
only in fragments. One was Aretaeus o f Cappadocia (fl. a d  140) who pro
claimed his loyalties by writing in G reek and frequently alluding to 
Hippocrates. His work, known in Latin as De causis et signis acutorum et 
diutumorum morborum [Acute and Chronic Diseases] provides the best 
disease descriptions o f  any surviving ancient author. A  ‘rationalist’ , he 
inclined to the pneumatic school, believing that in the universe and in 
man alike, pneuma (spirit) bound everything together, and any change in 
it led to illness.

Aretaeus made disease the hub o f his inquiries, recording nothing 
about his patients -  or him self for that matter. H e gave fine descriptions, 
among other things, o f dropsy and diabetes, mental disorders and epi
lepsy. Diabetes represented ‘a liquefaction o f the flesh and bones into 
urine’, so much so that ‘the kidneys and bladder do not cease emitting 
urine’. His description o f tetanus gives evidence o f his clinical experience:
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Tetanus consists of extremely painful spasms, which are a peril to 
life and very difficult to relieve. The attack begins in the jaw muscles 
and tendons, but spreads to the whole body, because all bodily 
parts suffer in sympathy with the one first affected.

There are three types of spasms. Either the body is stretched, 
or it is bent either backward or forward. W ith stretching the disease 
is called tetanus: the subject is so rigid that he cannot turn or bend.
The spasms are named according to the tension and the position 
of the forward and backward arching. W hen the posterior nerves 
are affected and the patient arches backward, we call the condition 
opisthotonus; when the anterior nerves are affected and the arching 
is forward, the condition is called emprosthotonus.

Another doctor then active was Soranus, practising in Ephesus a d  c . i o o . 

His Gynaecology, the largest early treatment o f  that subject, should be 
understood in the context o f traditional Hippocratic thinking on the 
diseases o f  women, which presumably reflected prevailing male preju
dices. Children bom  at seven months were said, implausibly, to have a 
greater chance o f  surviving than those born at eight; the ‘wandering 
wom b’ was blamed for hysteria-like illnesses; and the female constitution 
was an imperfect version o f  the male. Soranus, however, was sceptical 
o f many o f  these traditions, and dismissive o f  the ‘wandering wom b’. 
His Gynaecology, which enjoyed wide circulation, is divided into four 
sections. T h e  first, dealing with conception and pregnancy, also dis
cusses virginity and the right age for intercourse (not before menarche, 
at about fourteen). Advice was given on contraception, though Soranus 
disapproved o f  abortion by mechanical means. T h e  next section treats 
labour, recommending the sitting position and the Roman birthing- 
chair. In case o f difficult labour, he taught ‘podalic version’ -  easing a 
hand into the uterus and pulling down one o f  the baby’s legs, so that 
it would be born feet-first. T h e third part examines women’s maladies, 
including uterine fluxes and womb-caused diseases, and the final section 
is concerned with problems in the birth itself: how to remove the 
placenta after birth and tie the umbilical cord.

Another physician associated with Ephesus was Rufus ( a d  70-120), 
who learnt anatomy in Alexandria and spent some time in Rome. He 
wrote commentaries on several Hippocratic writings, accepting the doc
trine o f the four humours and o f cure by opposites. His writings were 
praised by Galen. G alen’s sun, however, outshone his ideas, as it did 
everyone else’s.
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G A L E N

G alen’s dominion over medicine for more than a millennium was pardy 
the consequence o f  his prolific pen. M ore o f his opus survives than o f 
any other ancient writer: some 3 5 0  authentic titles ranging from the 
soul to bloodletting polemics -  about as much as all other G reek medical 
writings together. H e had vast erudition and a matching ego.

Born in a d  1 2 9  in Pergamon (now Bergama, Turkey), one o f the 
fairest cities in the Greek-speaking empire, Galen was the son o f  a 
wealthy architect, N icon, and a shrewish woman (‘M y  m other . .  . used 
to bite her serving maids, and was perpetually shouting at m y father’). 
H e enjoyed a long, lavish, liberal education; when he was sixteen, his 
father was visited in a dream by Asclepius, after which the son was 
piously steered towards medicine. H e studied with Alexandrian teachers 
and travelled in Egypt, learning about drugs from India and Africa. 
Returning home in 1 5 7 ,  he was appointed physician to the gladiators, 
a job which enlarged his anatomical and surgical expertise, since wounds 
afforded windows onto the body. But Pergamon was provincial, and in 
1 6 2  he left for Rome, where public debates against M ethodists and 
high-profile public anatomical displays spread his fame. One o f his party 
tricks, revealing his genius for self-advertisement as well as experiment, 
was to sever the nerves in the neck o f  a pig. As these were severed, one 
by one, the pig continued to squeal; but when Galen cut one o f  the 
laryngeal nerves the squealing stopped, impressing the crowd. Leading 
senators and dignitaries began to employ him, and from a d  1 6 9  Galen 
was in imperial service, first with the emperor’s son, Comm odus, and 
later a succession o f emperors. H e liked reminding readers that 
his patients were o f  the highest rank. ‘Som ething really amazing 
happened when the emperor [Marcus Aurelius] him self was m y patient’, 
he wrote:

Just when the lamps were lit, a messenger came and brought me 
to the Emperor as he had bidden. Three doctors had watched over 
him since dawn, and two o f them felt his pulse, and all three 
thought that a fever attack was coming. I stood alongside, but said 
nothing. The Emperor looked first at me and asked why I did not 
feel his pulse as the other two had. I answered: ‘These two col
leagues of mine have already done so and, as they have followed
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you on the journey, they presumably know what your normal pulse 
is, so they can judge its present state better.’

W hen I said this, he bade me, too, to feel his pulse. M y impres
sion was that -  considering his age and body constitution -  the 
pulse was far from indicating a fever attack, but that his stomach 
was stuffed with the food he had eaten, and that the food had 
become a slimy excrement. The Emperor praised my diagnosis and 
said, three times in a row: ‘That is it. It is just as you say. I have 
eaten too much cold food.’

He then asked what measures should be taken. I replied what 
I knew of a similar case, saying: ‘If you were any plain citizen of 
this country, I would as usual prescribe wine with a little pepper.
But to a royal patient as in this case, doctors usually recommend 
milder treatment. It is enough for a woollen cover to be put on 
your stomach, impregnated with warm spiced salve.’

Expert in one-upmanship, Galen couched an inflated sense o f his impor
tance in terms o f the dignity o f medicine, scolding colleagues as dimwits. 
H e was invariably right; there is no denying that he was an erudite man 
and an accomplished philosopher, particularly in constructing an image 
o f  the organism as a teleological unity open to reasoning. For him, 
anatomy proved the truth o f Plato’s tripartite soul, with its seats in the 
brain, heart and liver; and Aristotelian physics with its elements and 
qualities explained the body system.

Philosophy should promote medicine, G alen taught, though the 
physician must master philosophy -  logic (the discipline o f thinking), 
physics (the science o f nature), and ethics (the science o f  action). Philo
sophy and medicine were thus counterparts: the best doctor was also a 
philosopher, while the unphilosophical healer (the Empiric) was like an 
architect without a plan. A  good physician would practise for the love 
o f mankind, while accepting his due rewards in fame and fortune.

T h e  patient’s trust was essential in the healing process. It could be 
won by a punctilious bedside manner, by meticulous explanation, and 
by mastery o f prognosis, an art demanding experience, observation 
and logic. Galen brought psychosomatic conditions to light, including 
uneasiness amongst defendants in court cases or those whose pulses 
raced through guilty passions.

Galen prided himself on being more than a fine clinician; he was a 
medical scientist. H e performed dissections, mainly o f apes, sheep, pigs 
and goats and even o f an elephant’s heart, but not o f humans. H e knew
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much skeletal anatomy, but, dissection being out o f  the question, little 
internal human anatomy. T w o  mistakes were particularly critical for 
the future. Dissections o f  calves revealed a network o f nerves and vessels, 
the rete mirabile at the base o f  the brain, earlier found by Herophilus, 
which he assumed also existed in humans. This, he said, was the site 
where the vital spirits in the arteries turned into animal spirits. H e also 
misleadingly described the liver (which he believed to be the source o f 
the veins) as grasping the stomach with its lobes as if  by fingers, an 
image derived from dissection o f pigs or apes. Forced to apply animal 
findings to humans, his human womb also had cotyledons like a dog’s. 
Such mistakes aside, his explanations o f anatomical phenomena in terms 
o f the teleology o f a divinely ordered universe were internally coherent 
and provided a rational basis for further investigation.

Gross anatomy and experiments offered paths to understanding, but 
G alen did not restrict him self to sensory perceptions. By combining his 
observations with Platonic speculations about the macrocosm at large, 
he formulated models o f  concealed bodily structures. Each part func
tioned only when its basic elements were properly adapted, and any 
change would result in functional failure or disease. T h e unknown was 
thereby explained in terms o f a structural/functional physiology. His 
systematizing zeal was both a boon and a bane.

Galen presented his work as ‘perfecting’ Hippocrates’ legacy, and 
this gives his oeuvre a remarkable unity, fusing the clinical and the 
theoretical. Take his writings on fever: fever m ight result from either 
an excess o f  yellow bile, black bile or phlegm (a condition he called 
cacochymia), or from an excess o f  blood (plethora). Surplus humours m ight 
accumulate in some bodily part where they would cause putrefaction 
and excessive heat or fever. T o  remove such superfluities and restore 
humoral balance, he advocated energetic blood-letting. T h e  physician 
should let blood from a patient not only when he was ill but prophylac- 
tically, whenever a fever was on the cards. Indications were given o f 
when and how much blood to draw, depending on the patient’s age and 
constitution, the season o f the year, the weather and the place. Instead 
o f the earlier Hippocratic treatment o f fevers by starvation, Galen urged 
venesection (letting blood from the veins) to cool the body.

H e justified blood-letting in terms o f  his elaborate pulse lore. W rit
ten in the early 170s, his sixteen books on the pulse were divided into 
four treatises, each four books long. T h e  first, On the Differences between 
Pulses, displayed his learning, logic and linguistic skills. In the next four
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books On the Diagnosis of Pulses, he explained how to take the pulse and 
interpret it, raising key questions. H ow  was it possible to tell whether 
a pulse was ‘ full’ , ‘rapid’ or ‘rhythmical’? Such questions he resolved 
partly from experience and partly by reference to earlier authorities.

On the Causes of Pulsation addressed anatomy. Although Galen was 
convinced, pace Erasistratus, that arteries contained blood from the 
heart, his idea o f pulsation was quite different from ours. T h e  heart 
and the artery contracted simultaneously and arterial expansion and 
contraction were separate, active movements. In contraction, super
fluities were expelled; in expansion, atmospheric air was taken in to cool 
things down and, by mixing with blood in the heart, to generate vital 
spirits (pneuma). It was this vital spirit which was mainly responsible 
for creating the pulsative power within the coats o f the artery.

Blood, Galen taught, was made in the liver, incorporating ingested 
foods in the form o f chyle; it then moved to the extremities carrying 
natural spirits which supported the vegetative functions o f growth and 
nutrition. T his dark venous blood, passing from the liver to the right 
ventricle o f the heart, divided into two streams. One passed to the 
lungs via the pulmonary artery; the other crossed the heart through 
‘interseptal pores’ into the left ventricle, where it mixed with pneuma 
(air), became heated, moved thence from the left ventricle to the aorta, 
and finally to the periphery. His belief that the veins originated in the 
blood-making liver, carrying nutrition to the parts whenever needed, 
while the arteries originated in the heart, was one o f the errors in his 
model o f  the circulatory system which, after dominating medicine for 
well over a millennium, was challenged by Renaissance anatomy.

From a clinical standpoint, Galen was principally concerned to teach 
the doctor to read the various pulse phenomena. This he provided in 
the final part, On Prognosis from the Pulse, where he adopted a double 
strategy. T h e first two books described the complaints a specific pulse 
type m ight betray: for example, the ‘double-hammer pulse’ was a fre
quent sign o f heart weakness. T h e last books detailed the sort o f pulse 
found in specific disorders: for example, in hectic fevers the pulse 
increased in frequency and rapidity.

W hatever the disorder -  even blood loss -  Galen judged bleeding 
proper. All depended on knowing where and when to do it, and how 
much blood to take. For severe conditions he recommended phlebotomy 
twice a day; the first should be stopped before the patient fainted, but 
the second time the physician could bleed as far as unconsciousness.
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Convinced that nature prevented disease by discharging excess blood, 
he pointed out that menstruation spared women many diseases -  gout, 
epilepsy, apoplexy -  to which males were prone. T h e  quantities o f blood 
he removed were large, and would often, to our thinking, have been 
harmful. His teachings on plethora and venesection remained influential 
until the nineteenth century.

Galen took clinical Hippocratic medicine and set it within a wider 
anatomo-physiological framework. In broad terms this built on the Pla
tonic doctrine o f a threefold division o f the soul, which distinguished 
vital functions into processes governed by vegetative, animal, and 
rational ‘souls’ or ‘spirits’ . Animal life was possible only because o f the 
existence o f  pneuma. W ithin the human body, pneuma (air), the life 
breath o f the cosmos, was modified by the three principal organs, the 
liver, heart and brain, and distributed by three types o f  vessels: veins, 
arteries and nerves. Pneuma, modified by the liver, became the nutritive 
soul or natural spirits which supported the vegetative functions o f 
growth and nutrition; this nutritive soul was distributed by the veins. 
T h e  heart and arteries were responsible for the maintenance and distri
bution o f innate heat and pneuma or vital spirits to vivify the parts o f 
the body. T h e  third alteration, occurring in the brain, ennobled vital 
spirits into animal spirits, distributed through the nerves (which Galen 
thought o f as empty ducts) to sustain sensation and movement.

For Galen, anatomy, logic and experience fitted together. N o t least 
because he had an explanation for everything, Galenic medicine proved 
monumental, as he intended it should:

I have done as much for medicine as Trajan did for the Roman 
Empire when he built bridges and roads through Italy. It is I, and 
I alone, who have revealed the true path o f medicine. It must be 
admitted that Hippocrates already staked out this path . . .  he pre
pared the way, but I have made it passable.

M E D I C I N E  I N  T H E  A G E  O F  G A L E N

Personal in Greece, medicine remained personal in Rome. N o  medical 
degrees were conferred or qualifications required. In the absence o f 
colleges and universities, the private, face-to-face nature o f  medical 
instruction encouraged fluidity and diversity; students attached them
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selves to an individual teacher, sitting at his feet and accompanying 
him on his rounds. M edical authors frequendy engaged in pugnacious 
polemics, contributing to the proliferation o f rival schools.

M any different sorts o f medical care were available. Self-help was 
universal; Celsus’ On Medicine was written for a non-professional 
readership willing to wield the scalpel as well as the plough and sword. 
Some healers in Italy were slaves or ex-slaves; others, especially in Asia 
M inor, hailed from medical dynasties or, like Galen, from prosperous 
backgrounds. In large cities there were swarms o f healers, reputable 
and dubious, including body-builders, schoolteachers, ‘wise wom en’, 
root-gatherers and hucksters. W om en were not confined to treating 
female troubles, and both Soranus and Galen expressed respect for good 
midwives and nurses; one o f Herophilus’ pupils, according to legend, 
was the Athenian Agnodice, who, distressed by the anguish o f women 
who would rather die than be examined by a man, cross-dressed so as 
to study and practise medicine. She became a heroine among those 
rallying support for female medical education in the nineteenth century.

T h e affluent sick could receive treatment in a doctor’s house, while 
the poor m ight hobble to a shrine. In big households there were slave 
physicians caring for their sick fellows in valetudinaria (hospitals). And 
in the Roman army, buildings were set aside for treating the sick and 
wounded. A  standard military hospital plan evolved, with individual cells 
off a long corridor, a large top-lit hall, latrines and baths. A  good 
example has been excavated at Inchtuthil in Scotland. In Rome itself, 
civil engineering and public works helped to maintain health. Fourteen 
great aqueducts (some still in use today) brought millions o f  gallons of 
fresh water to the capital; public lavatories were installed; dwellings 
were provided with plumbed sanitation; and civic officials oversaw the 
water and sewage systems and the public granaries. Vitruvius’ On Archi
tecture (c. 27 b c )  set out sanitary ideals for towns, stressing the need for 
good water supplies.

W ith  the exception o f the great plague o f Athens in 430 b c ,  the 
diseases o f the G reek world seem to have been local. T his pattern 
changed with the Roman empire, however, once smallpox, brought back 
from Mesopotamia by the legions, ravaged the entire Mediterranean. 
T his Antonine plague was the most lethal disease invasion in antiquity.

Disease explanations changed little. Public authorities still ascribed 
famines and pestilences to the gods, and during the Antonine plague 
processions were staged, with sacrifices to city-protecting deities. Latter-
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day Hippocratics continued to emphasize individual susceptibility and 
bad air (miasma), and stressed dietetics. Galen reiterated a personal, 
constitutional medicine and said nothing on contagion. Astrology had 
its devotees, though Galen rejected divination while making use o f 
dream prognostication. W hat truth there was in astrology and bird 
divination was explained naturalistically: the flight o f  birds indicated 
changes in the weather. H e similarly rationalized the use o f  amulets.

Therapeutics, too, changed little, and the old predilections for diet 
over drugs and drugs over surgery continued. T h e  range o f drugs reach
ing great cities increased, leading to more complex compounds. For 
example, theriac, originally prescribed as a snakebite antidote and used 
as a general tonic, grew extremely elaborate. In the version associated 
with Mithridates V I, K ing o f Pontus (132-63 b c ) ,  it had forty-one 
ingredients, but G alen’s recipe had swollen to seventy-one ingredients, 
including vipers’ flesh, ground-up lizard and other animal ingredients. 
Princes had an interest in such remedies, since they lived in fear o f 
poisoning. Mithridates swallowed antidotes to make him self immune to 
all known poisons; when his son staged a coup, he sensibly had his 
father stabbed.

Antiquity produced two writers who put the study o f materia medica 
on a systematic basis. Theophrastus (c. 371-0  287 b c ) ,  a pupil o f  Aris
totle, took over as head o f  the Peripatetic school o f Athens. His two 
treatises on plants deal respectively with their description (the De bistoria 
plantarum [Investigations into Plants]) and their aetiology (the Causis 
plantamm [Explanations o f  Plants]). U sing as his model Aristotle’s 
writings on the animal kingdom, he laid the groundwork for botany.

T h e  Investigations classifies plants into trees, shrubs and herbs. Some 
550 species and varieties are described, with habitats ranging from the 
Atlantic to India (his Indian material being gathered by members o f 
Alexander’s expedition in the 320s b c ) .  T h e second treatise on botany 
in seven books is intended to account for the common characteristics 
o f plants. His rediscovery in the Renaissance led to the revival o f  medical 
botany and botanical gardens.

T h e  other notable writer was Dioscorides (c. a d  40-c. 90), a G reek 
surgeon to N ero ’s army. His De materia medica (written in Greek, but 
known by its Latin title) is in five books. Book I deals with aromatics 
like saffron, oils, salves, shrubs and trees; Book II with animals, cereals, 
and herbs; Book III with roots, juices, herbs and seeds; Book IV  with 
other roots and herbs; and Book V  with wines and minerals, including
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salts o f lead and copper. Providing detailed descriptions based largely 
on external appearance, Dioscorides aimed to enable the doctor to 
choose the right plant, listed by its pharmacological properties. H e 
noted the various plant names, their uses in treatments, techniques o f 
harvesting, modes o f  storage and possible adulterants. From an early 
date, these verbal descriptions were supplemented by drawings. M any 
o f his remedies were common herbs and spices: cinnamon and cassia 
for instance were said to be valuable for internal inflammations, snake 
bites, runny nose and menstrual disorders; others were bizarre, like bed 
bugs mashed with meat and beans for malarial fevers. Some herbs had 
many properties. T h e  bramble (‘batos’, Rubus fruticosus), according to 
an early translation,

binds and drys; it dyes ye hair. But the decoction o f the tops of it 
being drank stops ye belly, &  restrains ye flux of women, & is 
convenient for ye biting of ye Prester. And the leaves being chewed 
do strengthen ye gums, and heal ye Apthae. And ye leaves being 
applied, do restrain ye Herpetas, & heal ye running ulcers which 
are in ye head, &  ye falling down of the eyes.

Galen described 473 drugs o f vegetable, animal and mineral origin as 
well as a large number o f  compound drugs. Together with theriac, he 
recommended two remedies that became universally celebrated, hiera 
picra and terra sigillata. His hiera picra formula called for aloes, spices 
and herbs; the compound was made into an electuary. Its ‘signal Virtues’ 
according to W illiam  Salmon, a seventeenth-century commentator, 
were that it was ‘a good thing to loosen the body . . .  It heats . .  . drys 
. . . opens obstruction, and urges thick Phlegmatick humours.’ Terra 
sigillata (sealed earth) was a greasy clay, containing silica, alumina, chalk, 
magnesia and oxide o f iron, found on the G reek islands o f Lemnos, 
Melos, and Samos. It was formed into large tablet-like units upon which 
the seal o f the place o f origin was impressed. It was meant to be drying 
and binding, and useful against poisons.

I N S A N I T Y

Throughout antiquity, one disorder provoked divergent responses, 
paving the way for lasting controversy. Madness was, o f course, well 
known within the general culture. Herodotus described the mad destruc
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tive K ing Cambyses o f  Persia mocking religion -  who but a madman 
would dishonour the gods? T h e deranged Ajax slaughtered sheep in the 
belief that they were enemy soldiers, a scene presaging D on Q uixote’s 
tilting at windmills. Violence, grief, blood-lust and cannibalism were 
comm only taken as signs o f insanity.

Graeco-Rom an law sought to prevent the mad from destroying life, 
limb and property, and made provision for guardians for the insane. 
Insanity was a family responsibility and there were no lunatic asylums. 
T h e  seriously disturbed were restrained at home, while others were 
allowed to wander, though, as evil spirits (keres) might fly out o f  them 
to possess other people, the crazed were feared and shunned.

Madness found medical explanations. In the Hippocratic tradition 
the most common labels for such conditions were mania and melan
cholia, the former characterized by excitement, the latter by depression. 
Both were marked by delusions, and, like all other maladies, were under
stood humorally, usually in terms o f choler and black bile. In On 
the Sacred Disease, which claimed madness as well as epilepsy for medi
cine, the Hippocratic author stated that ‘those maddened through 
bile are noisy, evil-doers and restless, always doing something inoppor
tune . . . But if  terrors and fears attack, they are due to a change in the 
brain.’

Hippocratic medicine thus did not envisage an independent disci
pline o f psychiatry, but it did accept certain psychological elements. In 
one case, a woman with symptoms o f depression and incoherent speech 
was explained as suffering from ‘grief’, while another, ‘after a g rie f’, 
would ‘fumble, pluck, scratch, pick hairs, weep and then laugh, b u t . . .  
not speak’. M elancholy madness caused by black bile was occasionally 
seen as the spark o f genius, originating the notion o f m elancholy as a 
disease o f superior wits which achieved its most erudite treatment in 
Robert Burton’s Anatomy o f Melancholy (1621). Plato could similarly 
represent madness as a transcendental divine fire with the power to 
inspire, a view influential in the Renaissance and the Romantic 
movement.

G alen held that mania was a disease o f yellow bile or the vital spirits 
in the heart. A  cooling regimen was indicated, for mania was a ‘hot’ 
disease. Soranus devoted chapters to mania and melancholia, describing 
symptoms in detail and discussing aetiology. Am ong the causes o f mania 
were ‘continual sleeplessness, excesses o f venery, anger, grief, anxiety, 
or superstitious fear, a shock or blow, intense straining o f the senses
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and the mind in study, business, or other ambitious pursuits’. Something 
which could later be interpreted as hysteria -  a disorder marked by 
palpitations, migratory pain, breathing difficulties and the globus 
hystericus -  m ight be attributed to a wandering uterus. By way o f cure for 
many female psychological disorders, doctors recommended marriage.

T h e  consolidation o f G reek and Roman medicine over the course o f 
some seven hundred years laid solid foundations for learned medicine, 
including the naturalistic notion o f  disease as part o f  cosmic order, and 
the idea o f the human body as regulated by a constitution, intelligible 
to experience and reason. It created the ideal o f  the union o f science, 
philosophy and practical medicine in the learned physician, who would 
be the personal attendant o f the patient rather than a medicine-man 
interceding with the gods or a functionary working for the state.

For the next thousand years and more, medical knowledge would 
change little. This was pardy the consequence o f  the break-up o f  the 
Mediterranean civilizations, but also because o f the solidity o f  these 
foundations. G alen’s enduring reputation was the epitome o f these 
beliefs: he unified theory and practice, discourse and the doctor, but his 
death brought that tradition to a halt.



C H A P T E R  I V

MEDICINE AND FAITH

t h e  p a s s a g e  f r o m  t h e  g l o r i o u s  d a y s  o f Rome to the M iddle 
Ages was often violent, especially in the W est, with wave after wave o f 
barbarian onslaughts from the East. These culminated in the sack 
o f the Eternal C ity  by Alaric’s Goths in a d  410, which effectively 
put an end to the western empire and frayed the thread o f  learned 
medicine.

Fortified from a d  324 by its new capital, Constantinople (later 
Byzantium, modern Istanbul) on the Bosphorus, the eastern empire 
remained a bastion o f imperial strength and a treasury o f hellenistic 
learning and culture. From 364, the empire formally split, the two halves 
being ruled by separate emperors, and by the close o f the sixth century 
the W est had splintered further into fragmented kingdoms ruled by 
descendants o f the invading Goths and Vandals. Its econom y was 
feebler than that o f the East, its cities declined or collapsed altogether 
-  Londinium (London), once boasting a population o f 30,000, became 
a ghost town -  and civic institutions dwindled. In such circumstances, 
it was inevitable that eastern and western medicine would go separate 
ways.

C H R I S T I A N I T Y

T hroughout the Mediterranean the mental climate began to shift from 
313 with the Emperor Constantine’s establishment o f Christianity as 
one o f the official imperial faiths; from the early fifth century it was the 
sole official religion. Thereafter, by contrast with the naturalistic bent 
o f Hippocratic and Galenic medicine, healing became more spiced with 
religion, for the rising Church taught there was a supernatural plan
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and purpose to everything (every human had a soul to be saved) and 
Christian doctrines, rituals and sacraments covered every stage through 
which believers passed from womb to tomb, and beyond.

Religion, o f  course, shared common ground with medicine. Etym o- 
logically, the words ‘holiness’ and ‘healing’ stem from a single root, 
conveying the idea o f  wholeness. But early Christianity also made 
demarcations between the body and the soul, implying the subordination 
o f  medicine to religion, and o f doctor to priest, the one attending merely 
to the cure o f  bodies, the other to the cure o f souls. T h e  boundaries 
between temporal and eternal were o f course endlessly blurred, and 
physic and faith, while generally complementary and enjoying a fairly 
peaceful coexistence, sometimes tangled in border disputes.

Christian outlooks on the body and sickness drew on various tra
ditions. T h e  faith absorbed aspects o f eastern asceticism, which prized 
the soul or spirit above the flesh, and Jewish healing traditions were 
also influential. Early Judea had its distinctive healers, not least K ing 
Solomon (r. 970 -931 b c ) ,  who was credited not only with wisdom but 
with magical and medical powers. Hebrew ideas on healing expressed 
in the O ld Testam ent (compiled between the eighth and the third cen
turies b c ) ,  and the Talm ud (between 70 b c  and the second century a d ) ,  

shared with Egypt and Mesopotamia a religious orientation: disease 
signified the wrath o f  God. ‘It shall come to pass’, it was recorded in 
Deuteronomy,

if thou wilt not hearken unto the voice of the L O R D  thy God 
. . .  the L O R D  shall make the pestilence cleave unto thee, until 
he have consumed thee from off the land; whither thou goest to 
possess it.

The L O R D  shall smite thee with a consumption, and with a 
fever, and with an inflammation, and with an extreme burning, and 
with the sword, and with blasting, and with mildew; and they shall 
pursue thee until thou perish.

Certain maladies were associated with the Alm ighty’s punishments for 
sin, including Zara'ath, which has usually been translated as leprosy, 
though this identification is medically dubious. ‘W hen a man shall have 
in the skin o f his flesh a rising [a swelling], a scab, or bright spot, and 
it be in the skin o f  his flesh like the plague [the spots] o f leprosy,’ states 
the Book o f Leviticus,
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then he shall be brought unto Aaron the priest, or unto one o f his 
sons the priests; and the priest shall look on the plague in the skin 
of the flesh: and when the hair in the plague is turned white, and 
the plague in sight be deeper than the skin of his flesh it is a plague 
of leprosy: and the priest shall look on him, and pronounce him 
unclean.

Such polluting diseases were curable by the Lord alone, and this encour
aged certain Jews to reject human medicine in favour o f divine, citing 
the fate o f K ing Asa (c. 9 14 -8 74  b c ) ,  who ‘sought not the Lord, but his 
physicians’, and whose foot sores consequently worsened and he died. 
Jewish sacred writings have no place for the professional physician as such, 
nor even for priestly healers; Jahweh alone is the healer. Naaman the leper 
was instructed by the prophet Elisha to wash himself seven times in the 
River Jordan, so as to be cleansed; the only surgical operation mentioned 
in the Old Testam ent is the religious rite o f circumcision.

Suffering could be a godsend and a trial. ‘Blessed is the man whom 
G od correcteth,’ declared Job, singled out by the Lord to undergo great 
suffering, ‘therefore despise not thou the chastening o f  the Almighty: 
For he makes sore, and bindeth up: he woundeth, and his hands make 
whole.’ For devout Jews, the pagan assumption that a healthy body was 
a great blessing could seem trifling.

Nevertheless, the Flebrews did develop teachings about the body 
and its well-being. Blood was probably viewed as the vehicle for the 
soul (one rationale for kosher meat, from which the blood is drained, 
and also for the refusal o f blood transfusions by Jehovah’s Witnesses), 
but life lay in the breath. Believing physical cleanliness bespoke spiritual 
purity, rules were formulated for personal hygiene, social gatherings and 
sexual intercourse, and prohibitions were issued against eating unclean 
animals. Th ough  some modern Jewish apologists argue that the dietary 
bans on pork and shellfish in Leviticus arose from awareness that these 
foods could pass on diseases such as trichinosis, the fact is that Jewish 
dietary rituals (kosher food) were principally expressions o f precepts 
about pollution and purification. Nevertheless, cleanliness rites in
directly spurred public health: no well was to be dug near burial or 
waste ground, water should be boiled before drinking, and waste had 
to be burned or buried beyond encampments. Judaism also taught the 
obligation o f caring for co-religionists, and by a d  400 Jewish communi
ties were instructed to possess a healer.

Christians often expressed disdain for Jews as the people o f the
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law, exalting by contrast their faith o f the spirit; and this difference is 
discernible in their distinctive approaches to health. But one must not 
oversimplify: the N ew  Testam ent presents many models o f healing, 
secular and sacred alike. ‘Costly physicians’ were condemned, but Luke 
the Evangelist was him self a physician. In the parable o f the good 
Samaritan, the use o f wine as a disinfectant reflects G reek wound treat
ment, whereas in the Acts o f  the Apostles healing is portrayed as a 
matter o f faith, involving prayer and the laying-on o f hands. W hen 
Jesus met a man born blind, he asked who had sinned; and he told the 
man who suffered from a palsy that his sins were forgiven. Sin was thus 
assumed to be perhaps a cause o f sickness, or at least sin and sickness 
were similar states; in either case spiritual healing m ight be requisite. 
‘Is any sick among you?’ , asked the Apostle James. ‘L et him call for the 
elders o f  the church, and let them pray over him, anointing him with 
oil in the name o f the Lord; and the prayer o f faith shall save the sick, 
and the Lord shall raise him up.’

Early Christianity exhibits a medley o f attitudes towards healing, 
shaping fluid relations between medicine and the Church. M any old 
healing practices were dressed up in new Christian garbs; Christian 
shrines were raised upon the ruins o f  pagan temples, and the leading 
healing saints, Cosmas and Damian, were in some respects revampings 
o f  the heathen Castor and Pollux.

Christian theology embraced but modified the radical dualism o f 
some Levantine religious and philosophical sects which elevated the 
immaterial soul while disparaging the mortal body, com m only viewed 
as the soul’s prison house. Christianity taught that the spirit was eternal; 
the flesh was weak, corruptible and fallen. Adam and E ve’s disobedience 
in Eden had brought disease and death into the world and made naked
ness a source o f  shame. T h e  Desert Fathers and saintly hermits pursued 
ascetic practices designed to deaden desire and restore the spiritual 
powers enjoyed by Adam in Eden.

Such beliefs challenged the classical, Athenian man-centred and 
po/fr-oriented ideals o f  balance and beauty, looking to mortification o f 
the flesh as the release o f the spirit. A  glorification o f  suffering associated 
with release from the throbbing flesh remained a powerful force within 
Christianity, especially Catholicism. Therese Martin, later canonized as 
Saint Therese o f  Lisieux, died o f tuberculosis in 1897, barely out o f her 
teens. ‘G od has deigned to make me pass through many types o f trials,’ 
she affirmed in her diary, ‘I am truly happy to suffer.’
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Y et Christianity also taught that man had been created in G o d ’s 
image in a paradise garden o f physical bliss in which disease and death 
had no part; and it proclaimed the raising up o f the bodies o f the 
faithful at the Last Judgment, as prefigured by Christ’s own resurrection. 
Orthodoxy anathematized the manichean heresy that viewed the flesh 
as the D evil’s domain. T h e human body belonged not to man or Satan 
but to God, and had to be properly looked after -  hence the suicide 
taboo.

W hile suffering and disease could appear as chastisement o f  the 
wicked or a trial o f  those the Lord loved, the Church also developed a 
healing mission. W as not Luke ‘the beloved physician’? And did not 
Christ, though he told physicians to heal themselves, give proofs o f his 
own divine powers by acts o f healing? Some thirty-five such miracles 
are recorded in the Bible, and the aposdes subsequendy exercised 
healing as ‘a gift o f  the spirit’. From the start, Christianity won converts 
among those desperate to be cured; and, like a self-fulfilling prophecy, 
healing miracles proliferated, often wrought by holy relics like 
drops o f the V irgin ’s milk. Sober ecclesiastics condemned this vulgar 
zeal for healing marvels, presenting Christ as the physician o f  the 
soul. W hereas members o f  his congregation brought infants for 
baptism hoping the holy water would heal leprosy or blindness, 
St Augustine (354-430) viewed cures by holy oil, relics or baptism 
not as a routine health service but as providences. Overall, Church 
fathers steered a middle course, accepting a role, but a subordinate one, 
for secular medicine.

Christianity made its mark through action. Jewish traditions o f help 
and hospitality were extended, and Christ’s instruction to his disciples 
to care for the sick and needy assumed institutional form through the 
appointment o f deacons charged with distributing alms. By 250 the 
Church in Rome had developed an elaborate charitable outreach, with 
wealthy converts providing food and shelter for the poor. After Constan
tine’s official recognition o f Christianity, alms found expression in bricks 
and mortar. Leontius, bishop o f Antioch from 344 to 358, set up hostels 
in his see; around 360, Bishop Eustathius o f Sebasteia built a poorhouse; 
and St Basil erected outside the walls o f Caesarea ‘almost a new city’ 
for the sick, poor and leprous.

Similar institutions sprang up somewhat later in the Latin W est. A  
hospital was founded in 390 by Fabiola (d. 399), an affluent Christian 
convert, who, after two wretched marriages, dedicated her life to charity
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among Rom e’s sick poor. ‘She assembled all the sick from the streets 
and highways’, wrote her teacher, St Jerome,

and personally tended the unhappy and impoverished victims of 
hunger and disease. I have often seen her washing wounds which 
others -  even men -  could hardly bear to look a t . . .  She founded 
a hospital and gathered there the sufferers from the streets, and 
gave them all the attention o f a nurse. Need I describe the many 
woes which can befall a human being: the cut-off noses, lost eyes, 
mangled feet, leprous arms, swollen bellies, withered thighs, the 
ailing flesh that is filled up by hungry worms? How often she 
carried home, on her own shoulders, the dirty and poor who were 
plagued by epilepsy! How she washed the pus from sores which 
others could not even behold!

G reek and Roman paganism had acknowledged no such duties.
In the East, hospitals (in G reek nosokomeia, places to care for the 

sick) became large and complex. By the mid sixth century Jerusalem 
had one with 200 beds, and St Sampson’s in Constantinople was bigger 
still, with surgical operations being performed and a wing for eye dis
orders. Edessa had a wom en’s hospital, and major hospitals at Antioch 
and Constantinople were divided into male and female wards. By 650, 
the Pantokrator in Constantinople had a hierarchy o f physicians and 
even teaching facilities, a home for the elderly and, beyond the walls, 
a leper house. T o  care for lepers and thus expose oneself to infection was 
a mark o f  holiness. Christianity planted the hospital: the well-endowed 
establishments o f  the Levant and the scattered houses o f the W est 
shared a common religious ethos o f charity.

T H E  L E G A C Y  O F  G A L E N

D uring a long fallow time o f the intellect, some authors passed on the 
baton o f  medical learning. Oribasius (325-97), physician to Julian the 
Apostate, came from a wealthy family in Pergamon in Asia M inor 
(Galen’s hometown) and studied medicine at Alexandria. T hree o f  his 
works became influential. T h e  earliest comprised excerpts from the 
best medical authorities. Its four books described hygiene and diet; the 
properties o f  simple drugs and indications for use, and the body -  its 
maladies and treatments from top to toe. W hat remains o f it reveals 
broad reading and his respect for Galen and Rufus o f Ephesus. H e also
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wrote a shorter practical medical compendium for the traveller, and an 
even briefer summary. H e was worried about the state o f  medicine, 
bemoaning (in a familiar way) the proliferation o f  quacks and the want 
o f practical handbooks. Oribasius played an important role as mediator 
and synthesizer: he preserved excerpts from many authors otherwise 
lost, created a pattern for later digests, and shaped the package o f 
Galenism that dominated later centuries. H aving simplified, synthesized 
and publicized the master’s writings, his work was rehashed by others 
in the same mould -  Aetius, Alexander o f Tralles and Paul o f  Aegina -  
before being further systematized by the Arabs.

In N orth Africa, Caelius Aurelianus (c. 420) produced a large Latin 
nosographical handbook, De morbis acutis et chronicis [On Acute and 
Chronic Diseases]. A  follower o f the M ethodist sect, he subscribed to 
the doctrine o f  stricture and laxity among atoms and pores: diseases 
were due either to excessive tension or relaxation. Fragments survive 
o f a medical catechism, o f parts o f  his Latin translation o f  Soranus’ 
Gynaecology, and o f the eight books on Acute and Chronic Diseases.

T h e  G reek physician Alexander o f Tralles (sixth century) was best 
known for his Libri duodecim [Twelve Books on Medicine], popular in 
Latin, G reek and Arabic. After travelling in Greece, Italy, Spain and 
Gaul, he settled in Rome. H e was the first European to champion the 
eastern laxative, rhubarb, later so prized, but was also keen on more 
exotic remedies, for example live beetles. Henbane, he taught, was effec
tive only if  held between the left thumb and index finger while the 
moon was in Pisces or Aquarius; and he advised epileptics to ‘take a 
nail o f  a wrecked ship, make it into a bracelet and set therein the bone 
o f a stag’s heart taken from its body whilst alive; put it on the left arm; 
you will be astonished at the result.’ O ver the next centuries, the rational 
medicine o f antiquity went through a long process o f being diluted, or 
rather spiced up, with more magic ingredients and more exotic recipes.

Slightly later, Paul o f Aegina ifl. 640) studied and practised medicine 
in Alexandria. A  Galenist, he wrote on gynaecology and poisons, but 
his only extant work is his medical encyclopaedia, Epitome medicae libri 
septem [Seven Books o f Medicine], It opens with pregnancy, the diseases 
o f childhood and o f old age, and then passes to diet and regimen. Illness 
is dealt with in Book II. Maladies affecting specific parts are next treated 
from top to toe. For mental illness he recommends gentle treatments, 
including music, but also alludes to satanic possession. Book IV  is con
cerned with skin diseases, beginning with scabies and elephantiasis
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(presumably a form o f leprosy) and progressing to herpes, oedemas, 
cancers and ulcers. Discussion o f conditions caused by noxious body 
humours is followed in Book V  by a survey o f  external agents, principally 
poisons, with a brief appendix on impostors. Book V I deals with surgery, 
including an account o f tracheotomy, and a final long book is taken up 
with drugs, including the use o f  colchicum for gout. As a practical 
introduction, his Epitome was esteemed by Islamic physicians.

Such writers as Oribasius and Paul o f Aegina saw it as their job to 
stitch extracts from earlier writers into a compendium o f teachings and 
remedies. T h eir encyclopaedias spread G alen’s influence far and wide; 
they also reveal emergent tensions between theory and practice. G alen’s 
insistence on the need for a doctor to understand philosophy was inter
preted as a call for logic and book-learning. T h is encouraged a drift 
towards treating medicine in terms o f  set texts. Th ough  Galen had laid 
down no canon, by a d  500 in Alexandria there was not only a syllabus 
o f  Hippocratic texts (those which Galen had followed) but an embryonic 
Galenic canon, which became known as the sixteen books, taught with 
commentaries and studied in a set order, beginning with On Sects and 
the A rt of Medicine. Alexandrian scholars also summarized the sixteen 
books for ease o f memory, thus imparting to Galenism a more dogmatic 
air. Just as Christ’s teachings were theologized by the Church, classical 
medicine was being given its own orthodoxy. M edicine was becoming 
a matter o f great texts.

W hile a scholarly tradition maintained itself in the eastern Roman 
empire, promoting a somewhat stilted Galenism, learned medicine was 
languishing in the W est, where erudite doctors almost disappeared. 
Schools dwindled and Latin became confined to the Church. Cassiod- 
orus (c. 540-f. 583) advised his monks at Vivarium in southern Italy to 
tend the sick and trust in God, while recommending a few practical 
medical texts: ‘read above all the translations o f  the Herbarium o f  Dios- 
corides, which describes with surprising exactness the herbs o f  the field,’ 
together with some Latin Hippocrates, G alen’s Method o f Healing, Cael- 
ius Aurelianus’ On Medicine, and a handful o f  others. But that amounted 
to a sparse diet, and such texts were largely practical. T h e  Lorch Book 
o f Medicine, written about 795 in a Benedictine abbey in Germany, 
similarly contains brief introductory texts on anatomy, the humours and 
prognostics, and ends with recipes and dietary advice. T h e  range o f 
learned medicine was shrinking.

Knowledge was also transmitted in the W est through encyclopaedias
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like the Etymologiae o f  Isidore, archbishop o f  Seville (c. 560-636), a 
medieval bestseller. W riting amid the turmoil in Spain -  G oths ruled 
the country while Arian heretics (those who denied that Jesus was divine 
in the same way as G od the Father) were bickering with the pope -  the 
young Isidore felt called upon to shore up classical culture. His Etymolog
iae (the name reflects his passionate interest in the origins o f  words) 
takes in theology as well as history, grammar, mathematics, law and 
virtually all other learning. T h e  fourth book concerns medicine, drawing 
on late-classical compendia, including the works o f Caelius Aurelianus.

Isidore served up a beginner’s guide to G reek science, philosophy 
and medicine. T h e  physical world was explained in terms o f the four 
qualities (hot, cold, wet, dry), and the four elements (earth, air, fire, and 
water). T h e  body operated on a similar plan, ruled by the four humours 
(blood, choler, phlegm, melancholy). Disease in the microcosm was 
caused by humoral imbalance, and treatment had to restore that equilib
rium allopathically by diet, regimen or drugs. T h e  medical sections o f 
his encyclopaedia abstracted learned medicine, but his very title high
lighted the new focus o f study: words not bodies. Semantics was the key 
to a cosmos created by the Divine Logos, an orientation symptomatic o f 
the cloistering o f  learning in the Latin W est during those times o f 
which little evidence survives: the ‘Dark Ages’ .

T h e  Venerable Bede (c. 672-735) was the English Isidore, a man 
aware o f the need to meld healing and holiness. Although their N orth 
umberland lay on the outer rim o f the civilized world, Bede and his 
monks possessed many medical writings. Indeed, England was unique 
in producing a medical literature in a non-Latin tongue, Anglo-Saxon. 
Knowledge o f plant remedies was extensive, and the English healer (laece 
or leech) used chants and charms, predicated on the belief that certain 
diseases and bad luck were caused by darts shot by elves, while others 
involved a ‘great worm ’, a term applied to snakes, insects, and dragons. 
Bald and C ild ’s do-it-yourself Leechbook (ad 900) mirrors medical tracts 
common elsewhere in western Europe, simplifying Latin recipes by 
removing the more exotic ingredients and interweaving local remedies. 
Disease could be cured by prayers or by invoking saints’ names, by 
exorcism, or by transferring it to animals, plants or the soil. Christian 
amulets were prescribed, together with number magic (the Anglo- 
Saxons favoured nines). For paralysis, ‘scarify the neck after the setting 
o f the sun and silendy pour the blood into running water. After that, 
spit three times, then say: “ Have thou this unheal and depart with it” .’
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Anglo-Saxon medicine conveys the spirit o f early medieval Europe. 
A  basis o f classical therapeutics endured, explained by a sprinkling o f 
G reek theory. T h e  emphasis, however, had shifted to practicalities: 
recipes, meteorological and astrological advice, tips for uroscopy and 
bleeding, all indicative o f an unstable society where books and learning 
had grown precious. T h e  torch o f medicine had meanwhile moved from 
G alen’s Rome to the east.

I S L A M

T h e  eastern Mediterranean experienced turmoil o f its own. Prolonged 
warfare between the Byzantine (Roman) and Persian empires caused 
chaos; within Byzantium, ethnic tensions between Greeks, Semites, Per
sians, Armenians and Slavs were exacerbated by vitriolic doctrinal splits 
amongst Christian sects. T h e  heroic military efforts o f Justinian (r. 52 4- 
65) to recover the western Roman Empire and his ruinous building 
ambitions caused further upheaval. T h e  appearance o f bubonic plague 
in 541 heralded two hundred years o f  devastating outbreaks. T h e  G reek 
heritage grew less assured. Learned medicine continued in large cities, 
especially Alexandria, but most doctors were increasingly working in 
isolation, and religion assumed a dominant role in everyday life. T h e  
scene was set for Islam.

Muhammad (570-632) was a member o f  the tribe o f  Quraysh who 
ruled M ecca. H e began life as a poor orphan but rose to become a 
wealthy merchant. W hen he was about forty, he received a call, and the 
Q u r’an (Koran) was revealed to him in visions. H e gradually assumed 
the mantle o f  the last o f the prophets in a long line beginning with 
Adam and Noah. In 622 an assassination plot against the Muslims in 
M ecca led him to flee to M edina where he commanded a growing 
following.

By the time o f  his death, practically all o f  Arabia had been won 
over for Islam, and a century later his adherents had conquered half o f 
Byzantine Asia, all o f Persia, Egypt, the M aghreb (North Africa) and 
Spain, where Cordova became capital o f the western caliphate, the Bagh
dad o f  the W est, the source o f H ispano-Arabian culture, together with 
Seville and Toledo, which peaked in the twelfth century, and later still 
Granada. Unlike Christianity, Islam was not a proselytizing faith which 
saw itself as superseding earlier faiths, and the Q u r’an granted Christians
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and Jews special status as ‘People o f  the Book’ (ahl al-Kitab), adherents 
o f the other scripture-based faiths. Before the papacy launched the 
Crusades, Christians, Jews, Muslims and others rubbed along well 
together. W hat brought some unity to the Arab empire was not religion 
but a common language.

T h e pre-Islamic N ear and M iddle East possessed a popular medicine 
akin to that o f the Mediterranean. Materia medica included plants and 
herbs familiar to G reek medicine, though certain remedies were distinct. 
Truffle juice was applied to eye disorders, clarified butter was used 
against fever, dates were prescribed for children’s maladies, while 
camel’s urine toned up the system. Cupping, cautery and leeches were 
employed for blood-letting; wounds were disinfected with alkali-rich 
saltwort, and ashes were applied to stanch bleeding. Knowledge o f 
internal organs was meagre, and surgery was basic.

Interwoven with these practices were animist beliefs. Ill health was 
widely attributed to spirits. T o  restore well-being, the sick had to outwit 
them or recruit the protection o f superior magical powers. T h e  forces 
responsible for ill health were the jinn  and the evil eye (al- ’ayn), a glance 
believed to harm those upon whom it fell. T h e  jinn  (plural :jinni, whence 
genie) was a lesser spirit interfering with human beings; one could see, 
bargain with and even kill jinni, and they could bring good luck as well 
as bad. Healthwise, however, their activity was harmful, and they were 
held particularly to blame for fevers, madness and children’s diseases.

Avoidance o f sickness thus demanded practical and magical pre
cautions to ward o ff evil spirits. There were incantations against ailments 
like leg ulcers and night-blindness, and charms guaranteed a safe delivery 
for pregnant women. Popular observances countered unwelcome visita
tions from spirits: thus a boy suffering from a blistered lip would beg 
for food and then toss any offerings to the dogs; as the blister had 
originally been attracted by his eating food, it would be drawn to the 
scraps and so transferred to the dogs. Practical medicine was everyone’s 
business, but those who, like bleeders and cuppers, possessed particular 
skills were paid for their services, while the magical side o f traditional 
medicine was performed by diviners, seers and charmers.

Initially the rise o f Islam posed no threat to this traditional lore. 
T h e  Q u r’an has almost nothing to say about medicine, apart from advice 
to the faithful to wash for prayer and praise for the healing powers o f 
honey. Scripture accepted the jinn, and Islam raised no objection to the 
indigenous medicine o f  conquered provinces; formal learning, including
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medicine, continued in the (Christian) Jacobite and Nestorian monas
teries o f Syria and Mesopotamia.

T h e  seventh and eighth centuries, however, brought the transforma
tion o f  Islam from a simple monotheistic creed to a formal faith, laying 
down theological orthodoxy. Popular medicine became mired in contro
versy because o f  its animistic bent, and many traditional practices were 
condemned. Conflict was sharpened by the fact that, in the centuries 
after the Prophet’s death (632), discussion o f  issues tended to be domi
nated by claims that Muhammad or his companions must have pro
nounced on the matter. Such pious dicta grew into a distinct corpus 
called hadith, the sayings o f the Prophet. Old-style healers also began 
to claim M uhammad’s support: traditions alleged to be from the Prophet 
told, for example, that ‘the evil eye is real’; that there was medicinal 
power in his saliva; and that the water o f  the well o f Zamzam in M ecca 
had healing properties. Being G o d ’s word, the Q u r’an too must have 
great powers. Hence, to assist a woman in labour, certain verses should 
be written on a slate, cleaned off, and the water given her to drink. T h e  
parallels with Christian healing are plain.

As Islam developed, traditional medicine was called into question. 
O ne major dilemma was plague. Early views had attributed epidemics 
to the jinn. This explanation was displaced by beliefs setting pestilence 
within the monotheistic framework o f an Allah who was the ordainer 
o f all things (including disease), yet was just and merciful. Though with 
the growth o f  Islam, many folkloric practices were attacked, medicine 
itself was not called into question, since Islam taught that ‘G od sends 
down no malady without also sending down with it a cure.’

It is often held that a distinctive A rab-Islam ic medicine dates from 
the time o f the Prophet and stems from a hospital (bimaristan: Persian 
for house for the sick) and academy at Jundishapur, near Susa in southern 
Persia. Jundishapur was certainly a meeting-place for Arab, Greek, 
Syriac and Jewish intellectuals, but there is no evidence that any medical 
academy existed there. O nly in the early ninth century did Arab-Islam ic 
learned medicine take shape. T h e  first phase o f this revival lay in a major 
translation movement, arising during the reign o f Harun al-Rashid (r. 
786-809) and gaining impetus in the caliphate o f his son, al-M a’mum 
(r. 8 13-33). ft  was stimulated by a socioeconomic atmosphere favour
able to the pursuit o f scholarship, a perceived need among both Muslims 
and Christians for access in Arabic to ancient medicine, and the ready 
availability o f the relevant texts.
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Crucial in this ‘age o f translations’ was the establishment in Bagh
dad, capital o f the Islamic empire under the Abbasid caliphs, o f the Bayt 
al-Hikma (832), a centre where scholars assembled texts and translated 
into Arabic a broad range o f non-Islamic works. T h e  initial translation 
work was dominated by Christians, thanks to their skills in G reek and 
Syriac. T h e  main figure was Hunayn ibn Ishaq (d. 873), later known in 
the W est as Johannitius, a Nestorian Christian from the southern Iraqi 
town o f  al-Hira. Hunayn, who travelled to the Byzantine empire in 
search o f Galenic treatises and was said to wander the streets o f Baghdad 
reciting H om er in Greek, was amazingly prolific. W ith  his pupils, he 
translated 129 works o f Galen into Arabic (and others into Syriac), 
providing the Arabic world with more Galenic texts than survive today 
in Greek.

Encouraged by official patronage, the translation drive proceeded 
rapidly. Hundreds o f G reek texts were rendered into accurate and 
elegant Arabic; works in Syriac and Sanskrit were also translated, 
reflecting the cosmopolitanism o f ninth-century Baghdad. T h e  impact 
was enormous, not least in view o f the hundreds o f ancient texts saved 
in Arabic for posterity. T h e favoured author was Galen, and he thereby 
became the father figure for Arabic medicine. Even the Hippocratic 
Corpus was known primarily through his commentaries.

Continuing into the early eleventh century, the translation move
ment revived learned medicine, made Arabic a tongue for original 
scholarship, and gave Islamic culture access to a galaxy o f  learning. T h e  
early translators also launched an original medical literature o f  their 
own. Hunayn authored essays on ophthalmology, known as his Kitab 
al-'ashr maqalat f i  l-ayn [Book o f the T en  Treatises on the Eye]. His 
Medical Questions and Answers, a student text book, adopted the threefold 
scheme o f discussing first the natural organisation o f the body, then 
neutral factors, and finally unnatural (or contra-natural) disease -  a 
handling reproduced by all Arabic writers in the Galenic tradition. By 
the late ninth century medical men had access to a stock o f  ancient texts 
in superior Arabic translations and an expanding corpus o f original 
scholarship glossing G reek works.

T h is in turn created a need for fresh syntheses, leading to the 
supreme achievement o f A rab-Islam ic medicine, the medical compen
dia. T h e  first was the Fir daws al-hikma [Paradise o f W isdom] by ’Ali 
ibn Rabban al-Tabari (c. 850), in which the author, an Islamic convert, 
sought to collect a summa o f  medical erudition worthy for presentation
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to the Caliph al-Mutawakkil. His sources were Arabic and Persian trans
lations o f  ancient classics, and his citations included not only H ippo
crates, Galen and Dioscorides but Persian and Indian writers (this Indian 
element was soon, however, eclipsed by the G reek tradition).

Persia produced one o f  the greatest Muslim physicians and philo
sophers, Muhammad ibn Zakariya al-Razi, known in the W est as Rhazes 
(865-925), author o f  some 200 treatises. In his youth (anecdotes tell 
us) al-Razi studied and practised medicine at the bimaristan o f  Baghdad. 
H e later returned to Rayy, near Teheran, as head o f its hospital, at the 
invitation o f  Persia’s ruler, Mansur ibn Ishaq; al-Razi dedicated to him 
Al-Kitab al-mansuri f i ’l-tibb [The Mansurian Book o f  Medicine], a 
manual in ten books. T h e first six ran through such concerns as anatomy, 
physiology and materia medica, while the last four dealt with clinical 
matters: diagnosis, therapy, surgery and pathology, discussing diseases 
from head to foot. His separate work, al-Tibb al-ruhani [Spiritual Physic] 
handled diseases o f the soul within a discussion o f philosophy. H aving 
won fame in Rayy, al-Razi went to Baghdad to take charge o f  its new 
al-M u’tadidi Hospital. H e spent his declining years in Rayy suffering 
from glaucoma, before becoming blind.

Al-Razi developed a medical philosophy. In the first chapter (‘O n 
the Excellence and Praise o f Reason’) o f al-Tibb al-ruhani, he asserted 
that reason {al-’aql) was the ultimate authority which ‘should govern, 
and not be governed; should control, and not be controlled; should 
lead, and not be led’ . H e condemned slavish authority, devoting a large 
book, F i’l-Shukuk ’ala Jalinus [Doubts about Galen], to criticism o f 
precepts in Galen, beginning with al-Burhan [Demonstration], and end
ing with his large work, F i’l-Nabd [On the Pulse]. In his introduction 
to F i ’l-Shukuk, he nevertheless declared him self G alen’s disciple; but 
since the art o f  healing was a form o f philosophy, it could neither 
renounce criticism nor benefit from worshipping the dead. Extolling 
the progress o f scientific knowledge, he wrote in Fi Mihnat al-tabib [On 
Examining Physicians and on Appointing Them ] that ‘he who studies 
the works o f the Ancients, gains the experience o f  their labour as i f  he 
himself had lived thousands o f years spent on investigation.’ N everthe
less ‘all that is written in books is worth much less than the experience 
o f a wise doctor.’

A l-Razi’s best-known work, al-Hawi f i  tibb [Continens, or C om pre
hensive Book o f  Medicine], was a commonplace book o f detailed notes 
and transcribed bits o f  texts, beginning with diseases o f the head and
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working down. Devoted to specific subjects, these files were gradually 
filled with jottings; the result was a kind o f  filing system, organized by 
subject though lacking overall form. Al-Razi incorporated case histories 
from earlier sources, notably Galen, but he also registered his own 
cases, recording the patient’s name, age, sex and occupation. Clinical 
observations o f  his own illnesses are also preserved: notes on how he 
had treated throat inflammation by gargling with strong vinegar; else
where he wrote about his swollen right testicle (emetics helped recov
ery). From these notes, al-Razi took the material for books such as 
al-Qulani [Cholic] and al-Jadari wa'l-hasba [Smallpox and Measles]. 
H itherto all exanthemata (infections causing rashes) had tended to be 
lumped together; al-Razi was the first to distinguish them as separate 
diseases: ‘T h e  physical signs o f measles are nearly the same as those o f 
smallpox, but nausea and inflammation are more severe, though the 
pains in the back are less. T h e  rash o f measles usually appears at once, 
but the rash o f  smallpox spot after spot.’ It is intriguing to find measles 
regarded as the more severe.

Al-Razi had many asides on medical practice: noblemen, he judged, 
echoing Galen, were entided to special consideration in prescribing; for 
them unpleasant tasting drugs should be made palatable. But he did not 
neglect the poor, for whom he wrote his Man la yahduruh al-tabib [W ho 
has no Physician to Attend Him]. Khawass al-asbya’ [Properties o f 
Things] included the role o f alchemy in medicine and the secret recipes 
and remedies o f nature. Experience must be the touchstone o f  truth:

since many wicked people tell lies with regard to such properties, 
and we do not possess decisive means to distinguish the truth of 
rightful men from the false testimony of liars -  save only actual 
experience -  it will be useful not to leave these claims scattered 
but to collect and write them all. W e shall not accept any property 
as authentic unless it has been examined and tried.

Al-Razi won renown, and his medical works later enjoyed ascendancy 
in the Latin W est. In 1279 al-Hawi fi'l-tibb was Latinized under the 
title o f  Continens by the Sicilian Jew Faraj ibn Salim (Farragut), and 
printed five times between 1488 and 1542. His al-Mansuri fi'l-tibb 
[Liber ad Almansorem] and his al-Tibb al-muluki [Liber regius\ were also 
popular. His work was in turn mentioned by Abu Rayhan ibn Ahmad 
al-Biruni (Al-Biruni, 973-c. 1050), who wrote on a variety o f subjects: 
astronomy and astrology, mathematics, geography, history, philosophy
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and religion, mechanics, mineralogy and medicine. As well as editing 
al-Razi, he translated much o f G alen’s otherwise lost Commentary on the 
Hippocratic Oath.

T h e Arabic medical compendium culminated in two works o f  the 
tenth and eleventh centuries. ’Ali ibn al’-Abbas al-Majusi (Haly Abbas, 
d. late tenth century) was a native o f al-Ahwaz in southern Persia, but 
little is known about his life. Following al-Razi’s example, he divided 
his Kamil al-sina'a al-tibbiya [The Com plete M edical Art] into two sec
tions, on theoretical and on practical medicine, each including ten treat
ises on specialized topics, and his introduction surveyed the development 
o f medicine up to his own times. W ell-organized, practical, and devoting 
greater attention than al-Razi to anatomy and surgery, it secured al- 
M ajusi’s medical reputation, winning a place second only to Ibn Sina’s 
Qanun.

T h e talents o f  Abu Ali al-Husayn ibn ’Abdallah ibn Sina (Avicenna, 
980-1037) were evident from early youth. A  Persian tax-collector’s son, 
he could, it is piously recorded, recite the Qur'an at the age o f  ten and 
was practising medicine by sixteen. If  somewhat mythologized, Ibn Sina 
represents the pinnacle o f  the Galenic ideal o f  the philosopher- 
physician in Islam: he was the first scholar to create a complete philo
sophical synthesis in Arabic.

In a wandering life driven by burning intellectual curiosity, Ibn Sina 
held positions as a jurist, a teacher o f  philosophy, an administrator, and 
as physician to various courts. His autobiography boasts that his writing 
was done on horseback during military campaigns, in hiding, in prison 
and even after drinking bouts. T h e  outcome was two hundred and 
seventy titles which include two monumental encyclopaedias, one on 
science (Kitab al-Shifa) and one on medicine (Kitab al-Qanun).

T h e  Kitab al-Qanun [Canon, or T h e  M edical Code] arranges in its 
million words the whole o f  medical science: the legacies o f Hippocrates, 
Galen, Dioscorides and the late Alexandrian physicians, enriched by the 
works o f  Arab predecessors. It consists o f five books arranged by subject, 
with subdivisions and summaries. Book I deals with general principles, 
starting with the theory o f the elements, humours and temperaments 
and moving on to anatomy, physiology, hygiene, aetiology, symptoms 
and treatment o f  diseases. Book II is on materia medica, describing the 
physical properties o f simple drugs, and how to collect and preserve 
them (a separate section lists 760 drugs alphabetically). Book III deals 
with specific diseases, classified from head to heel, together with the
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aetiology, symptoms, diagnosis, prognosis and treatment o f each. Ana
tom y is also discussed. Book IV  is concerned with diseases, such as 
fevers, affecting the whole body; it also covers ulcers, abscesses, swell
ings, pustules, fractures and injuries, as well as poisons, and there is 
even a section on anorexia and obesity. Book V  describes compound 
drugs -  theriacs, electuaries, emetics, pessaries, liniments, and so on -  
together with their medicinal uses.

In addition to the Canon, Ibn Sina wrote about forty works on 
medical subjects. T h e  best known is Urjuza fil-tibb  [A M edical Poem], 
a summary o f the principles o f medicine in verse as a mnemonic aid to 
students. But it was the Qanun that became the authoritative text on 
medicine for centuries, both in Islam, where it remains influential, and 
in Latin Christendom, earning him such titles as the ‘Galen o f  Islam’. 
His pre-eminent standing in the Latin W est is symbolized by D ante’s 
ennobling him between Hippocrates and Galen.

Critics have alleged that al-Razi’s and Ibn Sina’s work stifled inde
pendent thought. Certainly the Canon was taught and annotated, but 
some o f the commentaries were highly critical, notably that o f  the 
Andalusian physician, Ibn Rushd (Averroes, 1126-98). Criticism  o f its 
anatomy section also gave rise to the description by Ibn al-Nafis 
(d. 1288) o f the pulmonary (lesser) circulation, nearly three hundred 
years before Servetus and Realdo Colom bo (see below).

All these great compendia originated in Persia, but texts were also 
produced elsewhere, including the work o f Abu’l-Qasim  Khalaf ibn 
Abbas al-Zahrawi (Albucasis, 936-1013). Born in Cordova, al-Zahrawi 
was author o f  a medical compendium entitled Al-Tasrif li-man ’ajaza 
’an al-ta'lif [The Recourse o f Him  W ho Cannot Com pose (a M edical 
W o rk  o f  His Own)]. Some 1500 pages in length, and divided into thirty 
treatises, it offers information on topics elsewhere neglected, including 
surgery, midwifery and child-rearing, and detailed accounts o f bleeding, 
cupping and cautery. Treatise 30, the most celebrated, deals with sur
gery, describing operations for the stone, cauterization o f wounds, 
sutures, obstetrical and dental procedures, setting fractures and dislo
cations, procedures for opening abscesses and eye surgery, to say nothing 
o f 200 illustrations o f medical and dental instruments, many o f which 
he designed himself. T his surgical treatise won enormous acclaim in 
the Latin W est.

Albucasis gave a definitive account o f cautery, which was central to 
Arabic surgical practice, being used to open abscesses, bum  skin tumours
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and haemorrhoids, cleanse wounds, and stanch blood flow. Like blood
letting, it was also performed in the treatment o f internal diseases, and 
Albucasis advised the cauterizing iron for almost every ailment, includ
ing epilepsy, stroke and melancholy. Apart from him, it is unlikely that 
the Arabic surgical authors ever practised surgery themselves.

Also Spanish-born was Abu-l-W alid Muhammad ibn Ahmad ibn 
Muhammad ibn Rushd (d. 1 198), latinized as Averroes. Physician, philo
sopher and jurist, Ibn Rushd is known in the W est for his classic com 
mentaries on Aristode. Com ing from a long line o f lawyers, he served 
as a judge in Cordova and Seville and also as physician to the ruling 
Almohad family -  though he later came under attack for his views, 
leading to exile and the burning o f his philosophical works. His major 
medical text is the encyclopaedic al-Kulliyat [The Book o f General Prin
ciples], written between 1153 and 1169. Consisting o f  seven books deal
ing with anatomy, health, pathology, symptoms, dietetics and drugs, 
hygiene and therapeutics, it was conceived as a companion to al-Taisir, 
written by his colleague, Ibn Zuhr (Avenzoar, c. 10 9 1-116 2), which 
dealt with specific diseases. Together they constituted a comprehensive 
medical treatise, becoming familiar in the W est through their Hebrew 
and Latin translations [Colliget], and printed together in Venice in 1482. 
O n physiological issues he preferred Aristotelian explanations over 
G alen’s, but he was not a slavish follower, and both the Colliget and the 
Commentaries show independent thinking.

Rabbi M oshe ben Maimun (1135 -1204: Moses Maimonides or Abu 
’Imran ibn ’Ubdaidalla Musa ibn Maimun) was another scholar who 
testifies to the intellectual pre-eminence o f Spain at this time. T h e  
ascendancy o f a fanatic M uslim ruling group forced the Jewish M aim on
ides, like Averroes, to flee Cordova in 1148, and he spent the next ten 
years in exile. In 1158, he settled in Fez, but moved on a few years later 
to Cairo where he stayed until his death. His medical practice earned 
him celebrity; in 1174 he was appointed court physician to Saladin, 
sultan o f Egypt and Syria, and he became the head o f the Jewish com 
munity in Egypt.

Paralleling the Islamic intellectuals o f his day, Maimonides was a 
polymath, combining philosophy, logic, theology, astronomy and medi
cine. Apart from his major fourteen-volume religious work, the Mishneh 
Torah, which is in Hebrew, his books were written in Arabic. His ten 
medical works, all surviving, mostly in Arabic but some only in Hebrew 
translation, include the Extracts from Galen, a collection o f G alen’s
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writings, and a Commentary on the Hippocratic Aphorisms. His Medical 
Aphorisms is o f  particular interest because o f  its criticism o f Galen for 
preferring Aristotelian over biblical cosmology. H e emphasized the 
duties o f physicians: ‘may I never see in the patient anything but a fellow 
creature in pain.’

T h ere are various treatises on individual topics (on haemorrhoids, 
asthma, poisons and their antidotes, and so forth), but M aim onides’ 
most famous medical book was his Regimen o f Health -  short, much 
reproduced, often translated, and full o f solid advice:

How can a person heal his intestines if they are slightly constipated?
If he is a young boy, he should eat salty foods, cooked and spiced 
with olive oil, fish brine and salt, without bread, every morning; 
or he should drink the liquid of boiled spinach or cabbage in olive 
oil and fish brine and salt. If he is an old man, he should drink honey 
mixed with warm water in the morning and wait approximately four 
hours, and then he should eat his meal. He should do this for one 
day or three or four days if it is necessary, until his intestines soften.

W hile not adding anything original to G raeco-A rabic medicine, M ai
monides’ considerable literary output earned him respect, and, like other 
contemporaries, he was widely cited by leading European authorities 
such as H enri de Mondeville, Arnald o f Villanova and G uy de Chauliac.

An original aspect o f Arab-Islam ic medicine was its contribution 
to pharmacology. T h e  lands overrun by Arab warriors yielded an abund
ance o f plants, animals and minerals; hence, whereas Dioscorides’ 
materia medica had included less than a thousand plants, animals and 
minerals, that o f Ibn al-Baytar (d. 1248) astonishingly listed over 3000 
items, including 800 botanical drugs, 145 mineral drugs, and 130 animal 
drugs. T h e  medical formulary o f al-Kindi (Yaqub ibn-Ishaq al-Kindi, 
c. 800-870) served as a source for Arabic treatises on pharmacology, 
botany, zoology and mineralogy. His writings contained many Persian, 
Indian or Oriental drugs unknown to the Greeks, including camphor, 
cassia, senna, nutmegs and mace, tamarind and manna.

In the eleventh century, al-Biruni described more than a thousand 
simples in his Kitab al-Saydanah f i  al Tibb [Book o f Pharmacy in the 
Healing Art]. T h e  Minhaj al-Dukkan iva Dustur al-'yan [Handbook for 
the Apothecary Shop], written in Cairo in 1259 by the Jewish pharmacist 
Abu al-Muna Kohen al-’Attar, was much more than a mere formulary 
o f the materia medica. Intended to provide instruction for his son, it
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included drug synonyms, recipes for syrups, remedies to aid digestion, 
fumigations and liniments and pharmaceutical weights -  and also 
covered the duties and shop practices o f the pharmacist.

T h e  word ‘drug’ is o f  Arabic origin, as are alcohol (it then referred 
to a sulphurous powder), alkali, syrup, sugar, jujube and spinach; and 
many new drugs were introduced by the Arabs -  benzoin, camphor, 
myrrh, musk, laudanum, naphtha, senna and alcohol. From the time o f 
the ‘father’ o f  Arabic alchemy, Jabir ibn Hayyan (Jebir or Geber), who 
lived in the tenth century, they developed the alchemical techniques o f 
crystallization, filtration, distillation and sublimation, alongside investi
gations into the properties o f things contained in a ‘secrets o f nature’ 
tradition paralleling that in the W est. T h ey  created the first pharmacies, 
which also served as rendezvous for the exchange and discussion o f 
information.

Overall, the value o f Arab contributions to medicine lies not in 
their novelty but in the thoroughness with which they preserved and 
systematized existing knowledge. G reat effort was devoted to its dissem
ination and medical texts were repeatedly copied. O ver 5000 medical 
manuscripts in Arabic, Turkish, and Persian survive in libraries in 
T u rkey alone, with more than fifty copies o f Ibn Sina’s Qanun, and still 
more transcripts o f the many later commentaries on it. And though the 
era o f the great Arabic medical compendia ended with the Qanun, such 
works long continued as foci o f scholarly attention, commentaries in 
turn becoming the bases for super-commentaries, such as that o f ’Ala’ 
al-Din ibn al-Nafis (1200-88).

G row ing up in Damascus, Ibn al-Nafis studied at the famous N uri 
hospital there. As with so many Arabic physicians, his interests were 
wide: medicine, logic, grammar and theology; he also wrote numerous 
commentaries on Hippocrates and Ibn Sina. His M ujiz al-Qanun, an 
epitome o f Ibn Sina’s Canon, was vastly popular, but the work for which 
he is best known today is the commentary on the anatomy o f Ibn 
Sina, the Shark Tashrih al-Qanun, since one passage contains the first 
description o f the pulmonary circuit.

Contrary to the Galenic description o f the passage o f blood from 
the right ventricle directly through ‘invisible pores’ to the left ventricle, 
Ibn al-Nafis states that no blood could pass through the interventricular 
septum, ‘the substance o f the heart there being impermeable . . . there
fore, the blood must pass only through the lungs’. H e thus proposed 
for the first time the pulmonary circuit o f  the blood:
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This is the right cavity of the two cavities o f the heart. W hen the 
blood in this cavity has become thin, it must be transferred into the 
left cavity, where the pneuma is generated. But there is no passage 
between these two cavities; the substance o f the heart there seems 
impermeable. It neither contains a visible passage, as some people 
have thought, nor does it contain an invisible passage which would 
permit the passage o f blood, as Galen thought.. .  .It must, therefore, 
be that when the blood has become thin, it is passed into the arterial 
vein [pulmonary artery] to the lung, in order to be dispersed inside 
the substance of the lung, and to mix with the air. T he finest parts of 
the lung are then strained, passing into the venous artery [pulmonary 
vein] reaching the left of the two cavities of the heart.

His description, however, seems to have fallen into obscurity. A  similar 
description o f the pulmonary circuit appeared in 1553 by the Spaniard 
M ichael Servetus, and then in 1559 by the Italian, Realdo Colom bo, 
but there is no evidence that either had access to his work.

H E A L T H  C A R E

W hat o f health care in general in Islam? Damascus and Cairo were no 
dirtier or cleaner than Naples, Paris, or any other pre-m odem  cities. 
Livestock was kept at home, waste left in the streets, and epidemics 
wrought havoc. M edieval sources frequently refer to ‘pestilence’, some
times smallpox, though the greatest scourge was bubonic plague, which 
devastated the region in wave after wave between 541 and 749, returning 
as the Black Death in 13 47-9 . Cairo, the world’s second largest city 
with half a million people, lost half its population.

T o  serve the sick, a range o f medical practitioners and services was 
on offer. T h e  formative period was marked by the predominance o f 
Christian doctors, with lesser numbers o f  Jews and pagans. M any physi
cians had several occupations, and sidelines in trade were common. 
H ealing remained more flexible and unregulated than in Christendom: 
there were no licensing requirements, no fixed curricula or sites for 
learning medicine, and no laws defining the profession. Islamic society 
tolerated a spectrum o f practitioners and remedies, partly because popu
lar lore was upheld by custom and the approval o f  the Prophet. In any 
case, learned medicine was often unavailable in the countryside, and 
within the cities it was beyond most people’s pockets.



There were various ways to prepare for a medical career. Some 
doctors were self-taught, like Ibn Sina. Others underwent formal study 
under a teacher. Muslims sometimes taught in mosques, and hospitals 
were natural places for instruction, since patients were to hand and 
many hospitals had libraries. Teaching methods and curricula varied 
according to the master, though instruction often focused on the key 
Galenic works. Mathematics and logic were also studied, and the novice 
had an array o f manuals, later supplemented by the cribs generated 
around Ibn Sina’s Qanun. Textual mastery was paramount; texts were 
usually read aloud and committed to heart, and classwork meant sitting 
with a mentor who posed questions and glossed obscurities. Anatomy 
was not taught in a hands-on manner, since dissection was abhorrent 
to Muslim sensibilities: the dead were believed to feel pain, and dissec
tion was desecration. Clinical experience was obtained in hospitals: 
physicians used patients to illustrate maladies and problems to students 
who trailed them on their rounds. Pupils probably shouldered certain 
basic duties, such as venesection.

Physicians had certain public duties to fulfil, some quite bureau
cratic. Doctors were frequently called upon to make official statements 
-  for example, when a leper was seeking public assistance. Jewish physi
cians were often leaders o f their communities, and Muslims found them
selves in administrative positions such as army physician or hospital 
medical superintendent.

T h e  hospital, though not part o f  a wider ‘health policy’, was a centre 
o f Islamic medical practice. These institutions (the greatest were in 
Baghdad, Damascus, Cairo and Cordova) were initially inspired by the 
precedent o f  sick-relief services offered at Christian monasteries, 
although the Islamic hospital became a more elaborate medical insti
tution. T h e  first was apparendy founded in Baghdad around 805 on the 
initiative o f  Harun al-Rashid, and this was followed by others. T h e 
movement spread to Persia, and by the twelfth century a hospital graced 
every large Islamic town; thirty-four have been identified in Muslim 
cities from Spain to M oghul India. One o f the best known was built in 
Cairo in 1283 by al-Mansur Qalawun, who dedicated it to all who 
needed care -  rich and poor, old and young, male and female, o f all 
faiths. It had special wards for physical and mental diseases, a surgery, 
pharmacy, dispensary, library and lecture rooms, and a chapel for Chris
tians as well as a mosque; it was still in use when N apoleon invaded 
Egypt.

104 M E D I C I N E  A N D  F A I T H
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Separate hospitals for the insane were also set up. T h e  Q u r’an 
required humane care o f the mad, and the first institutions created 
primarily for mental cases appeared in M uslim lands. Called maristans, 
these had a good reputation, and European travellers marvelled at the 
humanity shown to the insane. T h e Islamic tradition had some impact, 
the first European mental hospitals being built in former M uslim  Spain, 
beginning with Granada in 1365.

Nevertheless, the role o f  hospitals in medieval Islam should not be 
exaggerated. T h e y  were a drop in the ocean for the vast size o f  the 
populations they had to serve, and their true function lay in highlighting 
ideals o f compassion and bringing together the activities o f  the medical 
profession.

W ith  Cordova falling to the Christians in 1236 and Baghdad sacked 
by the M ongols in 1258, Arab civilization was beginning to decline after 
1300. T h e  Ottoman Turks who dominated the Levant in the succeeding 
centuries did not inspire new intellectual glories. Nevertheless, the 
medical system described flourished in the M uslim world until the nine
teenth century, when it gradually receded before the tide o f  modern 
western medicine. It continues in India and Pakistan as Yunani medicine.



C H A P T E R  V

THE MEDIEVAL WEST

b a r b a r i a n  i n v a s i o n s , the collapse o f the western Roman empire, 
and the rise o f warrior fiefdoms spelt catastrophe for civilization and 
its amenities -  including the teaching and practice o f learned medicine. 
C ity  life collapsed in Europe into a landscape dominated by casdes and 
cathedrals, with literate men and women confined to monastic cloisters. 
T h e medical thread was, however, unbroken, even if  it frayed and threat
ened to snap. T hrough what are known as the D ark Ages medical 
manuscripts were at least preserved, copied and studied within the sanc
tuaries provided by abbeys and cathedral schools. T h e  medicine they 
kept alive was, however, but a shadow o f  its brilliance in G alen’s day: 
a basic survival kit when book-learning itself was under threat.

T h e revival o f  formal medicine took place centuries later in the 
backward W est than in the Islamic world -  not until around i io o , 
emerging first in Salerno in southern Italy, thirty miles south o f Naples 
and seventy miles from the glorious Benedictine monastery o f  M onte 
Cassino. And it had to be imported and replanted.

T H E  W E S T  C O M E S  T O  L I F E  A G A I N

T h e  Salerno medical school was supposedly founded by four scholars 
-  a Latin teacher, a Jew, an Arab and a G reek who had brought to the 
W est the writings o f  Hippocrates. This legend carries a figurative truth. 
Sited in mid-Mediterranean and protected by the modernizing Norm an 
dukes o f  Sicily, Salerno lay at a crossroads -  cultural, economic and 
ethnic. In 1063, Alphanus (d. 1085), a Benedictine monk o f  M onte 
Cassino who had become archbishop o f Salerno, travelled to Constanti
nople where he became acquainted with G reek medical texts. His
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Premium Physicon introduced into the Latin-speaking world a Chris
tianized Galenism, while his writings on the humours and the pulse 
reflected Byzantine medicine. Together Alphanus’s works amount to a 
more philosophical approach to medicine than that hitherto available 
in the W est, hellenizing it and enabling the physician to set himself 
above the workaday healer.

Later Salernitan teaching texts continued the latinization o f  G reek 
writings, and Salerno channelled Arabic medicine into the W est, under 
the stimulus o f  Constantinus Afficanus (c. 1020-87). A  native o f C arth
age (in modern Tunisia) who became a monk o f  M onte Cassino, C o n 
stantine relayed texts o f Arabic and G reek medicine, the most important 
o f his translations being the Pantegni [The W hole Art] o f H aly Abbas 
(d. 994). M any G reek texts which had been translated into Arabic were 
now latinized by Constantine, notably G alen’s Method o f Healing, his 
commentaries on Hippocrates’ Aphorisms, his Regimen in Acute Diseases, 
Prognostic and the A rt of Medicine. Constantine also made a version o f 
H unayn’s (Johannitius’) Medical Questions, known as the Liber Ysagoga- 
rum [Isagogue or Introduction]. By the mid-twelfth century these texts 
were seeping beyond Italy.

Constantine’s translations were crucial, providing as they did the 
means whereby Latin Christendom gained access to the tradition o f 
Hippocratic learning rationalized by Galen and digested by the Arabs. 
For the first time since the sixth century, Latin speakers could share in 
contemporary medical thinking. Providing a framework for medical 
teaching on diagnosis and therapy, the Liber Ysagogarum became a foun
dation text in the medical schools which sprang up in Italy and France, 
forming the basis o f  the Articella (see below).

T h e Liber Ysagogarum also broadened and gave greater prominence 
to the Galenic idea o f  the ‘six non-naturals’ -  food and drink, environ
ment, sleep, exercise, evacuations (including sexual) and state o f  mind; 
by regulating these, natural body balance could be preserved in the 
medical analogue to monastic rule. Stressing regimen, the non-naturals 
set the mould for medieval therapeutics, particularly in popular health 
books emanating from Salerno. T h e  Regimen sanitatis salemitanum 
[Salernitan Regime o f Health], a book o f  verses probably compiled in 
the thirteenth century and sometimes credited to Arnald o f Villanova 
(12 4 0 -13 11), supplied tips for healthy living from youth to old age, 
highlighting hygiene, exercise, diet and temperance. T h e  first o f  the 
home health manuals, its enduring popularity is shown by the number
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o f later printed editions: some 240 versions in Latin and other European 
languages, as well as Hebrew and Persian. And no wonder, since it 
was simple and even entertaining in its advocacy, alongside Galenic 
venesection, o f Drs Quiet, D iet and Merryman.*

Salernitan translations and teachings created a new canon o f medical 
authority known as the Articella [Little A rt o f Medicine], which included 
the Liber Ysagogarum and Hippocrates’ Aphorisms and Prognostic, sup
plemented by G alen’s Tegni and the Hippocratic On Regimen in Acute 
Diseases in a translation by Gerard o f Crem ona (/?. 1150-8 7). Rapidly 
becoming canonical, the Articella or Ars medicinae marked a turning 
point in the revival o f  medicine in the W est. It combined translations 
from G reek and Arabic; it was concerned with theory, providing a basis 
o f philosophical knowledge organized around key themes; its discussions 
set medicine within a wider conception o f nature; and its Aristotelian 
orientation appealed to university scholastics. N o t least, the Articella 
gave medicine a distinctly Galenic complexion. Pre-Salernitan compen
dia had included texts drawn from the M ethodist as well as the H ippo
cratic tradition; Galen had not eclipsed all others. But the Articella texts 
were wholly Galenic: a proper doctor could thenceforth be defined as 
a man who knew his Galen.

Learned medicine continued to develop, thanks to the rise o f univer
sities (discussed below) and further access to scholarship via translation. 
T h e  business o f Latin translation proceeded through several stages. T h e  
first, the Salernitan, involved both G reek and Arabic texts. From the 
1140s, there was a great outpouring o f  Latin translations from Arabic 
made in M uslim Spain, sometimes by way o f Hebrew intermediaries. 
This development, which included philosophical texts, especially Aris
totle, as well as medical, was led by Gerard o f Cremona. Settling in 
Toledo, he translated an incredible quantity o f material from Arabic -  
twenty-four works on medicine alone, including the Qanun o f  Avicenna, 
the Liber Almansorius o f Rhazes (al-Razi), the last part o f Albucasis’ De 
cirurgia, the Ars parva and other works o f  Galen, and the Commentary

* T a k e  for instance this section in the English translation by Sir John H arington ( 1 5 6 1 -  
1612) (who was, incidentally, the inventor o f  the water-closet):

Although you may drink often while you  dine,
Y et after dinner touch not once the c u p ,. . .
T o  close your stomach well, this order suits,
C heese after flesh, N u ts after fish or fruits.
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on Galen’s A rt o f Medicine by H aly Rodoan (Ali-ibn Ridwan). T h e  Qanun 
or Canon of Medicine became the cornerstone o f the medical curriculum 
at the University o f M ontpellier, remaining a textbook there until 1650! 
These translations created a richer terminology for learned medicine in 
Latin and provided Galenic medicine with a logical backbone. M edicine 
could now speak the language o f scholasticism.

A  century later there came a further burst o f translations, mainly 
in Spain and Italy, latinizing other major works o f  Arabic science. These 
included the Continens [All-Embracing Book] o f al-Razi (trans. 1282); 
and the Colliget [The Book o f Universals] o f  Ibn Rushd, translated in 
Padua in 1283. T h e  key figure in this drive was Arnald o f  Villanova. 
After studying medicine at M ontpellier, he became a teacher and a 
polymath. N o t only a translator o f medical works, he was physician to 
the popes and the Aragonese royal family in Spain; later in life, he 
pored over theology, propounding heterodox ideas -  his astrological 
computations predicted the world would end in 1378. As a theoretician, 
Arnaud aspired to rationalize Galenic medical theory with mathematical 
precision, by drawing on Arabic writers, notably al-Kindi and Averroes.

His Italian contemporary Pietro d’Abano (1257-c. 1315) made ver
sions directly from G reek manuscripts he had carried back from C o n 
stantinople, including the beginning o f a translation o f G alen’s On the 
Use o f the Parts of the Body. N iccolo da Reggio (fi. 13 15-4 8 ) translated 
over fifty Galenic writings, many for the first time, including the entire 
text o f that work. There was also translation from Latin into the ver
nacular, in growing demand when town life was reviving and courts and 
burghers were hungry for knowledge. T h e  Surgery o f  John o f Arderne 
(c. 1307-70), discussed below, exists in both Latin and English versions, 
and Bartholomew the Englishman’s (d. 1260) De proprietatibus rerum 
(1246) [On the Properties o f  Things] also enjoyed wide circulation in 
both tongues. Parts o f the Articella were made available in French and 
English, and even in W elsh and Gaelic. For a couple o f centuries, the 
translation movement had no less momentous consequences in Europe 
than in Islam, bolstering the prestige o f antiquity and canonizing a 
Galenic medicine set in an arabized Aristotelian framework. M edical 
knowledge was buttressed not just by its classical heritage but by its 
place within the divine scheme o f Christianity.
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R E L I G I O N

M edicine and religion intersected at many points. Conventional his
tories o f medicine still retail the view that the Church arrested medical 
progress, for instance, by supposedly banning dissection. Some ecclesi
astics did indeed disparage medicine -  St Bernard o f Clairvaux (1090- 
1153) asserted that ‘to consult physicians and take medicines befits not 
religion and is contrary to purity’ -  and it was a popular gibe that ubi 
trepbysici, dui athei (where there are three doctors, there are two atheists); 
but in general such judgments miss the mark. Medieval hospitals have 
been criticized for their religious ethos, but without the Christian virtue 
o f charity would such hospitals have existed at all?

T h e  Church’s position was clear: the divine was above the temporal. 
Sometimes the L ord ’s will was to punish sinners with plagues; sometimes 
it was man’s duty to preserve life and health, for the glory o f G od and the 
salvation o f souls. But the body was to be subordinated to the soul, and 
healing, like every other temporal activity, had to be under ecclesiastical 
regulation. Thus in the case o f the dying, it was more important that they 
should be blessed by a priest than bled by a doctor. Concern for salvation 
occasionally led to suspicions being voiced against Jewish doctors: the 
Lateran Council o f  1215 forbade practitioners not approved by the 
Church from attending the sick, but this applied only on paper, for 
the highly valued Jewish doctors were everywhere, especially in Spain.

M onks and clerics, for long the only body o f learned men, com 
monly practised medicine, while in the northern European universities 
medical students often entered minor holy orders. Petrus Hispanus 
(Peter o f Spain c. 1210 -77), whose Thesaurus pauperum [Treasury of 
the Poor] was popular despite its recommendation o f pig shit to stanch 
nosebleeds, even became Pope in 1276 as John XXI. (He died a year 
later when the roof o f a palace he had built collapsed; one trusts he was 
a better doctor than architect.) Various ecclesiastical regulations were 
passed covering medicine; the aim was not to curb it but to uphold the 
Church’s dignity and prevent clerics developing lucrative sidelines which 
would seduce them from holy poverty and divine service. Thus when 
the Lateran Council o f 1215 forbade clerics in higher orders from 
shedding blood, this was not (as often interpreted) an attack on surgery: 
it aimed, not unlike the Hippocratic oath, to detach the clergy from a



T H E  M E D I E V A L  W E S T I I I

manual and bloody craft. Clerics could continue to practise healing but 
not for gain. N o r did the Church authorities prohibit dissection: in 1482 
Pope Sixtus IV  informed the University o f Tubingen that, provided the 
body came from an executed criminal and was finally given a Christian 
burial, there was no objection to human anatomy.

T h e  Benedictine rule states that ‘ the care o f  the sick is to be placed 
above and before every other duty, as i f  indeed Christ were being directly 
served by waiting on them’; hence it is no surprise that monasteries 
became key medical centres, more important than universities prior to 
1300. As well as offering shelter for pilgrims, most had an infirmary 
(infirmarium) for sick monks. Separate hospital facilities were founded 
for the general public.

H ealing shrines flourished, and scores o f  saints were invoked -  
rather as in Egyptian medicine, each organ o f the body and each com 
plaint acquired a particular saint. Supplanting the pagan Asclepius, 
Damian and Cosmas became the patron saints o f  medicine. Brothers 
living in Cilicia (Asia Minor) around the close o f the third century, they 
became celebrated for their healing powers. T h eir martyrdom under 
Diocletian is stirring stuff: despite being burnt, stoned, crucified and 
sawn in half, they survived, perishing only after decapitation. T h e  pair 
appear in the heraldry o f barber-surgeon companies, and churches were 
dedicated to them, often claiming to house their remains in fine reli
quaries. T h eir chief medical miracle credits them with the first trans
plant: they amputated a (white) man’s gangrenous leg and grafted in its 
place that o f a dead M oor. In many paintings depicting this scene, the 
patient, with one leg white and one leg black, lies supine as the spectators 
stare awestruck upon the miracle.

In addition to this pair, St Luke or St M ichael might be called upon 
for all manner o f illnesses, but other saints were specialists: St Anthony 
was invoked for erysipelas (St Anthony’s fire); St Artemis for genital 
afflictions, St Sebastian for pestilence. St Christopher dealt with epi
lepsy, St Roch protected against plague buboes (he had visited many 
sufferers on missions o f mercy, fell sick himself, then was healed by 
an angel); St Blaise was good for goitre and other throat complaints, 
St Lawrence for backache, St Bemardine for the lungs, St Vitus for 
chorea (St V itus’s dance) and St Fiacre for sore arses. St Apollonia 
became the patron saint o f toothache because all her teeth had been 
knocked out during her martyrdom, while St M argaret o f Antioch was 
the patron o f women in labour. O ut walking, she had encountered a
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dragon, which swallowed her whole. In its stomach, she piously made 
the sign o f the cross; this materialized into a real cross, growing until 
the dragon burst open, thus delivering the saint.

H ealing shrines developed a great range o f relics, pious images and 
souvenirs. Some, like Bury St Edmunds or Rocquemadour in the south 
o f France, attracted pilgrims by the thousand. T h e  blood o f St Thom as 
a Becket cured blindness, insanity, leprosy and deafness -  and ensured 
Canterbury’s popularity. In Catholic Europe, many medieval shrines 

continue to this day.
Certain diseases, for instance the much-feared epilepsy, assumed 

supernatural connotations and cures; Hippocrates would have turned in 
his grave! Treatm ents for the falling sickness involved a mishmash o f 
folklore, humoral medicine, sorcery, pagan beliefs and pious healing. 
John o f Gaddesden (1280-1349), physician to Edward II and compiler 
o f the encyclopaedic Rosa anglica medicinae [The English Rose o f M edi
cine], recommended reciting the gospel over an epileptic patient while 
bedecking him with peony and chrysanthemum amulets or the hair o f 
a white dog. T h e  folk conviction that misdetoe cured the falling sickness 
was given a sacred rationalization: keeping watch over his father’s flocks, 
the young K ing David saw a woman collapse in a fit. W hen he prayed 
for a remedy, an angel appeared to him, announcing, ‘W hoever wears 
the oak mistletoe in a finger ring on the right hand, so that the mistletoe 
touches the hand, will never again be bothered by the falling sickness.’

M istletoe was also used in other ways against epilepsy. In central 
Europe, the stalk was hung round children’s necks to prevent seizures, 
while in Scandinavia countryfolk carried a knife with a handle cut from 
oak misdetoe. In the mid seventeenth century, the leading experi
mentalist and founder-member o f the Royal Society, Robert Boyle, was 
still endorsing pulverized mistletoe: ‘as much as can be held on a six
pence coin, early in the morning, in black cherry juice, during several 
days around the full m oon’. T h e  pious Boyle believed in religious cures, 
but sought their scientific basis.

H O S P I T A L S

Medieval hospitals were religious foundations through and through. 
Those planted in the W est had originally been small and mainly for 
pilgrims; their late medieval successors were often more impressive.
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St Leonard’s in Y ork had 225 sick and poor in 1287; still larger were 
the civic hospitals o f  Milan, Siena and Paris. In Florence alone, a city 
o f  some 30,000 inhabitants, there were over thirty foundations by the 
fifteenth century. Some had only ten beds, others hundreds. In England 
hospitals and almshouses totalled almost five hundred by 1400, though 
few were o f  any size or significance. London’s St Bartholomew’s dates 
from 1123 and St Thom as’s from around 1215. A t Bury St Edmunds 
six hospitals were endowed between 1150 and 1260 to cater for lepers, 
pilgrims, the infirm and the aged.

Small hospitals were essentially hostels or hospices lacking resident 
medical assistance, but physicians were in attendance by 1231 at the 
Paris H otel Dieu, next to N otre Dame, and Sta M aria Nuova in Florence 
was gradually medicalized: from twelve beds in 1288 for ‘the sick and 
the poor’, this ‘first hospital among Christians’, as one Florentine patriot 
called it, expanded by 1500 to a medical staff o f  ten doctors, a pharmacist 
and several assistants, including female surgeons. Although catering 
largely for the indigent, it had eight private rooms ‘reserved for the sick 
o f the higher classes’. W ithin hospital walls the Christian ethos was 
all-pervasive.

In hospital expansion the Crusades played their part, since crusading 
orders such as the Knights o f  St John o f Jerusalem (later the Knights o f 
Malta), the Knights Tem plar, and the Teutonic Knights built hospitals 
throughout the Mediterranean and German-speaking lands. By the four
teenth century non-military brotherhoods, such as the O rder o f the 
H oly Spirit, were also running infirmaries from Alsace to Poland, while 
the O rder o f  St John o f G od appeared in Spain in the sixteenth century, 
building insane asylums and putting up about 200 hospitals in the N ew  
W orld.

L E A R N E D  M E D I C I N E

T h e  great age o f hospital building from around 1200 coincided with 
the flourishing o f  universities in Italy, Spain, France and England, sus
tained by the new wealth and confidence o f the H igh M iddle Ages. Paris 
was founded in m o ;  Bologna in 1158; Oxford in 1167, M ontpellier in 
1181, Cam bridge in 1209, Padua in 1222 and Naples in 1224. T h e  
universities extended the work o f Salerno in medical education. By the 
12 30s M ontpellier was drawing medical students from afar; there, as in
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Paris, Bologna, Oxford and other centres, medical teaching initially 
developed informally, but teachers later banded themselves into an 
official faculty.

There were some differences between the clerically dominated uni
versities o f the north like Paris, Cologne and Oxford, where the theology 
faculty was supreme, and the more secular ones o f  M ontpellier and 
Italy, where arts and law faculties led; but all had much in common. 
T h e  Bachelor o f M edicine (M B ) took around seven years o f study, 
including a preliminary Arts training; a medical doctorate (M D ) was 
awarded after around ten years’ study. Hence there were hardly swarms 
o f  medical students: Bologna granted 65 degrees in medicine and only 
one in surgery between 1419 and 1434; Turin  a mere 13 between 1426 
and 1462. T h e  single big school and true centre o f  excellence was Padua, 
where medical students comprised one tenth o f  the student population. 
Its medical faculty was unusually large, numbering 16 in 1436 -  Oxford 
had only a single M D  teaching.

Following the model established in universities at large, medical 
education was based on set books, usually parts o f  the Articella and 
Avicenna’s Canon, expounded in lectures. It was also heavily influenced 
by the new Aristotelianism associated with Thom as Aquinas (1226-74) 
and Albertus M agnus (1200-80). A  Dominican monk who taught at the 
new university o f  Cologne, Albert was wrongly credited with many 
medicinal recipes and occult treatises, as well as with the De secretis 
mulierum [On the Secrets o f W om en], all o f  which blocked his canon
ization until 1931.

After perhaps seven years’ study beyond the Arts degree, doctoral 
graduation rested on having attended the requisite lectures, disputations 
and oral examinations and -  at some universities, including Bologna 
and Paris -  on having worked under a physician (such clinical experience 
had to be acquired extra-murally). From about 1300 at Bologna and a 
generation later at M ontpellier, university requirements further 
demanded that students attend a dissection, to supplement traditional 
anatomical lessons on dead animals. T h e  academic justification o f  a 
medical education lay in the acquisition o f  rational knowledge (scientia) 
within a natural philosophical framework. M edical professors aimed to 
prove that their discipline formed a noble chapel o f the temple o f science 
and philosophy; the learned physician who knew the reasons for things 
would not be mistaken for the hireling with a knack for healing.

Renaissance humanists and subsequent historians have sneered at
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medieval academic medicine for its Galenolatry and its abstract dispu
tation topics (‘Can sleep be harmful?’). But formulaic teaching was 
unavoidable in an age when books were few. And if  much o f  the know
ledge seems rather formal, this is because the student had to understand 
the medieval forerunner o f what is now prized as ‘basic science’: the 
theory o f the physical world and its laws and purposes. Grasp o f  universal 
truths was needed to comprehend individual cases, and the ability to 
reason and cite chapter and verse raised the true physician above the 
empiric.

Graduates got the pick o f the patients; princes and patricians in 
Italy, France and Spain welcomed cultured doctors who could explain 
the whys and wherefores. T h e  duties o f physicians in the service o f 
K ing Edward III o f England were clearly laid down:

And muche he should talke with the steward, chamberlayn, assewer, 
and the maister cooke, to devyse by counsayle what metes and 
drinkes is best according with the K in ge.. . .  Also hym ought to 
espie if any of this courte be infected with leperiz or pestylence, 
and to warn the soveraynes o f hym, till he be purged clene, to 
keepe hym oute of courte.

T h e  learned physician claimed, in the Hippocratic manner, to prevent 
disorders or restore health by dietetics and drugs. For that he would 
need to form a diagnosis. Feeling the pulse and scrutinizing urine (uro- 
scopy) were routine, and the doctor’s consilium (advice) would be a 
personal prognosis based on a patient’s history. D rug prescriptions were 
also personalized, involving compound mixtures (polypharmacy), often 
called ‘Galenicals’ .

H ighly prized was medical mathematics, which sought to achieve 
an understanding o f the significance for health o f the motions o f  the 
heavens, in a tradition going back to the Hippocratic Epidemics and 
embracing subsequent developments in Ptolemaic astronomy and astro
logy. Following Galen, disease was enumerated as involving sequences 
o f ‘critical days’ when an illness would reach crisis point and then either 
subside or prove fatal. T h e  physician on Chaucer’s Canterbury pilgrim 
age was proud o f his astrological learning:

W ith u s  ther w a s  a  d o c t o u r  o f  p h i s y k ,

In al this world ne was ther noon him lyk 
T o  speke of phisik and of surgerye;
For he was grounded in astronomye.
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He kepte his pacient a full greet del 
In houres, by his magik naturel.
W ei coude he fortunen the ascendent 
O f his images for his pacient.
He knew the case of everich maladye,
W ere it o f hoot or cold, or moiste, or drye,
And where engendred, and of what humour;
He was a verrey parfit practisour.

M edical astrology m ight require arcane and labyrinthine calculations, 
but there were handy charts to illustrate planetary influences over the 
organs o f  the body and their maladies. Princely courts often housed a 
physician-astrologer, though it could prove a risky trade: the physician 
John o f  T oled o (d. 1275) was accused o f  dabbling in necromancy, and 
thrown into prison.

Zodiacs and nativities were also used to ascertain the right time for 
blood-letting. Recommended in spring and the beginning o f September, 
its benefits, according to the Salernitan Rule o f Health, included sound 
sleep, toning up the spirits, calmness, and better sight and hearing. 
Bleeding was left mainly to surgeons and barber-surgeons, who also 
cupped, pulled teeth, leeched, gave enemas, curetted fistulas, applied 
ointments, drained running sores, sutured wounds, removed superficial 
tumours and stopped haemorrhaging. Descriptions o f  trusses and eye
glasses began to appear in the thirteenth century.

Dietetics, by contrast, was the main therapeutic recourse o f  the 
physician regulating lifestyle in accordance with the six non-naturals. 
Spurred by the revival o f  international commerce, pharmacy also 
developed, especially in Venice, where drugs imported from the East 
were traded in large stores (apothecai), which came to mean a druggist’s 
shop.

Relations between physicians and surgeons were not always plain- 
sailing, especially with eminent surgeons like Henri de M ondeville, G uy 
de Chauliac and John o f Arderne (c. 1307-70) laying claim to learning 
as well as a good eye, a steady hand and a sharp blade. According to de 
M ondeville, ‘it is impossible to be a good surgeon if  one is not familiar 
with the foundations and general rules o f medicine [and] it is impossible 
for anyone to be a good physician who is absolutely ignorant o f the art 
o f surgery.’

Am ong the famous early surgical writers was Lanfranc o f M ilan 
(c. 1250-1306). Italian by birth, he settled in Paris where he wrote his



T H E  M E D I E V A L  W E S T n  7

Chirurgia magna, an expansion o f his more popular Chirurgia parva. 
T h e y  were both translated into French, Italian, Spanish, German, Eng
lish, Dutch and Hebrew. T h e Grand Surgeiy is divided into sections on 
general principles, and on anatomy, embryology, ulcers, fistulas, frac
tures and luxations, baldness and skin diseases, phlebotom y and scarifi
cation, cautery and diseases o f various organs. T h ere is also a lengthy 
section on herbs and pharmacy. Lanfranc was valued by his distinguished 
successors, de Mondeville and de Chauliac.

Henri de M ondeville (c. 1 260-c. 1320) was born in Normandy, 
studying at M ontpellier, Paris and Bologna. Travelling widely, he spent 
some time as a military surgeon to the French royal family, and lectured 
in surgery and anatomy at M ontpellier and Paris. H e planned his Cyrur- 
gia (begun in 1306 but never completed) along traditional lines, opening 
with anatomy and moving on to wounds. Attention was paid to the 
contentious topic o f wound treatment. M ondeville advocated simple 
bathing o f  wounds and immediate closure, followed by dry dressings 
with minimal loss o f flesh or skin. His preference was for dry healing 
without pus formation, a view contradicting Hippocratic wisdom but 
already advocated by H ugo o f Lucca (c. 116 0 -12 5 7) and his disciple, 
Theoderic (1205-96), who had boldly maintained in his Chirurgia 
(1267) that ‘it is not necessary that pus be formed in wounds’.

T his new approach met opposition from supporters o f  conventional 
wound salves: plasters and powders designed to promote suppuration; 
since G reek times it had been taught that certain types o f pus (known 
as ‘laudable pus’) were beneficial, conveying poisoned blood out o f the 
body. T h e  Salernitan school had thus recommended keeping wounds 
open to allow for suppuration and healing per intentio secundam (by 
second intention), from the base o f the wound up.

T h e  most prominent surgeon o f the next generation was G uy de 
Chauliac (1298-1368), educated at M ontpellier and Bologna. His great 
work, the Chirurgia magna, was fully comprehensive, covering anatomy, 
inflammation, wounds, ulcers, fractures, dislocations and miscellaneous 
diseases belonging to surgery. An astonishing exercise in surgical eru
dition, it contains no fewer than 3299 references to other works, includ
ing 890 quotations from Galen. This parade o f sources was calculated, 
since Chauliac was concerned to show surgery to be a learned art:

T he conditions necessary for the surgeon are four: first, he should
be learned, second, he should be expert: third, he must be ingeni-
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ous, and fourth, he should be able to adapt himself. It is required 
for the first that the surgeon should know not only the principles 
of surgery, but also those o f medicine in theory and practice.

Chauliac’s Chirurgia was translated into several languages. In the pus 
bonum et laudibile debate, he did not exactly take sides, though he appears 
to have been hostile to traditional wound salves, judging they did more 
harm than good. T h e  work also contains fascinating details about his 
own times, including first-hand reports o f the Black Death, descriptions 
o f surgical instruments and operations, and his often damning judgments 
on his contemporaries. Like most medieval practitioners, he offered a 
pot-pourri o f Hippocratic treatments and ones o f  a magico-religious 
flavour. Epileptics, for instance, were to write in their own blood on a 
piece o f  parchment the names o f the Three W ise M en, and to recite 
three Pater Nosters and three Ave Marias daily for three months.

T h e most distinguished English surgeon was John o f Arderne, who 
served under John o f  Gaunt in the Hundred Years W ar and produced 
a Treatment o f Anal Fistulas. For this operation, his technique was to 
place the patient in the lithotom y position. Four ligatures were taken 
up through the fistula, and their ends, drawn down through the anus, 
were knotted to stop the bleeding. Next, he pushed one grooved instru
ment through the fistula into the rectum, where it made contact with 
another. H e then made a bold cut with his scalpel to remove the whole 
intervening segment, and stopped the bleeding between the ligatures 
with a hot sponge. T h e  wound was cared for by cleaning and the patient 
was given daily enemas.

M E D I C I N E  A N D  T H E  P E O P L E

From the twelfth century, Europe blossomed: population rose, trade 
boomed, and courts and cities acquired a new sophistication. Such 
circumstances helped medicine. W hile learned physicians were at the 
top o f the tree, they constituted only a small fraction o f all those 
offering medical services, and larger towns attracted a diversity o f 
healers. Around 1400 Florence boasted not only graduates o f  Padua 
and Bologna, but bone-setters from Rome and families specializing 
in eye-diseases, hernia and the stone. Herbalists, midwives and pedlars 
o f folk remedies thrived, and parish priests plied pious cures.
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W ith  numbers rising, medicine needed to organize itself. T h is  hap
pened first in urban Italy, where medical guilds assumed responsibilities 
for apprenticeship, examination o f candidates, location o f pharmacists 
and supervision o f drugs, food and herbs. As early as 1236 Florentine 
physicians and pharmacists grouped into a single guild, recognized as 
one o f  the city’s seven major crafts.

M edical organization took various forms. In southern Europe there 
was no great gu lf between surgeon and physician: surgery was a desirable 
skill for a physician to acquire. In Frederick II’s regulations for the K ing
dom o f Sicily (c. 12 31), a licence to practice medicine could be gained only 
after five years o f  study which included surgery, and in Italy the chance to 
learn surgery at university helped to prevent professional rancour between 
the two branches. Elsewhere the gap widened, however, for beyond Italy 
surgery was excluded from the academic curriculum. In northern Europe 
surgical training and practice were organized on a guild basis, through 
apprenticeship, and so were regarded by physicians as infra dig.

In Paris, the surgeons’ organization began in 1210 when the College 
o f St Cosm e (Com e or Cosmas) was established. Its members were 
divided into the long- and the short-robed, only the former being 
entided to operate. Training was mainly practical and the college 
granted three degrees: a bachelor’s, a licence and a master’s. A  three- 
cornered tussle developed between physicians o f the faculty, the sur
geons o f the college, and the barbers, who did bleeding and the like. 
T h e  introduction o f anatomy added to the confusion, for dissections 
were under the direction o f a physician but the knife-work was per
formed by a surgeon. N o t till 1516 was the conflict resolved, with the 
surgeons ceding precedence to the physicians, for both could unite in 
antipathy towards the ‘ignorant’ barbers. In the Germ an states and 
England, the barber-surgeon became typical, but in Italy, Spain and 
southern France, that hybrid occupation never gained prominence.

In London, the Fellowship o f Surgeons came into being in 1368-9, 
and a Com pany o f  Barbers was chartered in 13 76. T h e  tiny band o f 
university-trained physicians did not organize themselves until 1423, 
when a group led by the cleric and court physician, G ilbert Kym er 
(1c. 1385-1463) petitioned for a joint college ‘for the better education 
and control o f physicians and surgeons practising in the city’ . N o t until 
the founding o f the College o f  Physicians o f London in 1518 could the 
physicians regulate metropolitan practice. Th ough  intra-professional 
conflicts flared, they were not universal. In small cities like Bristol or
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N orw ich, physicians, surgeons and barbers found strength in unity. 
And, in any event, professional tussles in the late medieval centuries 
reflect the surging number o f healers and their dawning sense o f  civic 
standing.

This proliferation provoked attempts by princes and city authorities 
at regulation and ‘protection’. In the Kingdom  o f Sicily the royal physi
cian took charge o f  licensing, while in the 1340s the Aragonese K ing 
Peter licensed Jewish practitioners who had been denied medical degrees 
from Christian universities. Church authorities often licensed midwives, 
on the grounds that their morals needed to be impeccable.

Urban expansion also explains the emergence, initially in northern 
Italy, o f  community-employed public physicians. T h e  earliest known 
public contracts for such medici condotti were at Reggio in 1211 and in 
neighbouring Bologna in 1214, where the appointee was to treat soldiers 
as well as citizens. Contracts typically imposed a residence requirement, 
balanced the doctor’s private and public duties, and set scales o f  fees. 
Especially in time o f  plague, the civic doctor was to assist at inquests and 
trials, to attend hospitals, and to tend injuries resulting from judicial 
torture.

This system spread. By 1300, public physicians were found in all 
the large towns o f northern Italy; a century later the office was almost 
universal in northern and central Italy and in the Venetian territories 
in Dalmatia and Greece, and it had also been adopted in major centres 
in Provence, Aragon and Valencia. By 1500 civic doctors were being 
appointed in northern France, Flanders and many Germ an cities, though 
Britain lagged behind.

M eanwhile rising urban populations contributed to overcrowding 
and worsening sanitary problems, due to the contamination o f  drinking 
water and food, waste accumulation and the keeping o f  livestock. W ater 
began to be piped into towns, and by 1300 Bruges had built a municipal 
water system. M any towns paved their main thoroughfares; every large 
house in Paris was required to have a chamber draining into the sewers, 
and M ilan passed ordinances for cesspools and sewers. Some German 
cities prohibited pig-pens facing onto the street; municipal slaughter
houses were established, and cities also tried to monitor food markets 
and curb river pollution. For example, tanners were not allowed to wash 
their skins or dyers to dump their waste in public waters. Nonetheless 
filth began to pose mounting threats. Plague struck in the fourteenth 
century (see below) and typhus from the close o f the fifteenth.
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L E P R O S Y

Certain diseases loomed large both in reality and in the public imagina
tion, notably leprosy, now called Hansen’s disease after Armauer Hansen 
(18 4 1-19 12 ), the discoverer o f the bacillus Mycobacterium leprae. Its 
physical symptoms -  scaly flesh, mutilated fingers and toes and bone 
degeneration, in short ‘uncleanliness’ -  made it seem a living death and 
led to deeply punitive attitudes. T h e  disease has a puzzling history. 
From as early as 2400 b c  Egyptian sources contain references to a skin 
condition interpreted as leprosy, and 900 years later, the Ebers papyrus 
mentions a leprous disease seemingly confirmed by Egyptian skeleton 
evidence. T ru e leprosy probably existed in the Levant from biblical 
times, but the term was also used for various dermatological conditions 
producing disfiguring ulcers and sores.

Leprosy became highly stigmatized. Authorized by ancient Levitical 
decrees, leper laws were strict in medieval Europe. T h e y  were forbidden 
all normal social contacts and became targets o f shocking rites o f 
exclusion. T h e y  could not marry, they were forced to dress distinctively 
and to sound a bell warning o f their approach. According to the liturgical 
handbook, the Sarum Use, in thirteenth-century England,

I forbid you ever to enter churches, or go into a market, or a mill, 
or a bakehouse, or into any assemblies of people.
I forbid you ever to wash your hands or even any of your belongings 
in spring or stream of water o f any kind . . .
I forbid you ever henceforth to go out without your leper’s dress, 
that you may be recognized by others . . .
I forbid you to have intercourse with any woman except your 
wife . . .
I forbid you to touch infants or young folk, whosoever they may 
be, or to give them or to others any of your possessions.
I forbid you henceforth to eat or drink in any company except that 
o f lepers . . .

T h e y  were segregated in special houses outside towns, lazarettos, follow
ing the injunction in Leviticus that the ‘unclean’ should dwell beyond 
the camp. T h ere was also a leper mass, conducted with the victim in 
attendance, declaring the sufferer to be ‘dead among the living’, and 
the 1179 Lateran Council ordered them cast out from society, with
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their own burial places. T h e  only consolation the Church gave was to 
interpret the leper’s suffering as a purgatory on earth, destined to bring 
swifter reward in heaven. God, proclaimed de Chauliac, loved the leper; 
after all, did not the Bible (Matthew 8:3) show Jesus extending his hand, 
saying ‘be thou clean’?

Leprosy provided a prism for Christian thinking about disease. N o  
less a religious than a medical diagnosis, it was associated with sin, 
particularly lust, reflecting the assumption that it was spread by sex. In 
The Testament o f Cresseid by Robert Henryson (fl. 1470-1500), the hero
ine is punished by G od with leprosy for her lust and pride. Lepers were 
thus scapegoated with Jews and heretics in what historians have called 
a ‘persecuting society’.

From the eleventh century there was a rapid surge in the number 
o f  hospitals built to house lepers. By 1226 there may have been around
2,000 in France alone, and in England about 130. By 1225 there were a 
staggering 19,000 leprosaria in Europe, offering shelter while enforcing 
isolation. Y et by 1350 leprosy was in decline. T h e  epidem iology o f  that 
watershed is much disputed: some have speculated that the Black Death 
killed so many that the disease died out, others that it might be connec
ted with the rise o f  tuberculosis, which has a similar but more aggressive 
pathogen; the T B  bacillus could have elbowed out the leprosy. But 
though the disease waned, its menace remained, becoming a paradigm 
for later diseases o f exclusion, and for persecution generally. Leprosaria 
were used for the poor and those suspected o f carrying infectious dis
eases. Some became hospitals: on the then outskirts o f  Paris, the Hopital 
des Petites Maisons, near the monastery o f  St Germ ain des Pres, 
founded as a leprosarium, was used for the mentally disordered and for 
indigent syphilitics. St Giles-in-the-Fields, then just outside London, 
was a lazaretto and later a hospital, as were the hospitals for incurables 
built outside Nurem berg.

P L A G U E

T h e  Black Death is the most catastrophic epidemic ever to have struck 
Europe, killing perhaps twenty million people in three years. Absent 
from Europe for eight hundred years since the plague o f Justinian, it 
was endemic for the next three centuries. T h e G reat Pestilence o f 1347— 
51 probably originated in China; in 1346 it migrated from beyond
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Tashkent in central Asia to the Black Sea, where it broke out among 
the Tatars fighting Italian merchants in the Crimea. A  chronicler tells 
how the Christians took refuge in the citadel at Kaffa (Feodosia), where 
they were besieged. Plague forced the Tatars to raise the siege, but 
before withdrawing they invented biological warfare by catapulting 
corpses o f  plague victims over the citadel walls, causing the disease to 
flare among the Christians. W hen they in turn escaped, it travelled with 
them into the Mediterranean, breaking out in Messina and Genoa and 
raging through the rest o f Europe. According to Fra M ichele di Piazze,

In the first days o f October 1347, twelve Genoese galleys fleeing 
before the wrath o f our Lord over their wicked deeds, entered the 
port of Messina. The sailors brought in their bones a disease so 
violent that whoever spoke a word to them was infected and could 
in no way save himself from death . . .  Those to whom the disease 
was transmitted by infection of the breath were stricken with pains 
all over the body and felt a terrible lassitude. There then appeared, 
on a thigh or an arm, a pustule like a lentil. From this the infection 
penetrated the body and violent bloody vomiting began. It lasted 
for a period o f three days and there was no way o f preventing its 
ending in death.

W ithin a couple o f  years, plague killed around a quarter o f Europe’s 
population -  and far more in some towns; the largest number o f fatalities 
caused by a single epidemic disaster in the history o f Europe. This 
provoked a lasting demographic crisis. Thousands o f villages were aban
doned, and by 1427 Florence’s population had plummeted by 60 per 
cent from over 100,000 to about 38,000. A  Europe which had been 
relatively epidemic-free turned into a crucible o f pestilences, spawning 
the obsessions haunting late medieval imaginations: death, decay and 
the Devil, the danse macabre and the Gothic symbols o f  the skull and 
crossbones, the Grim  Reaper and the Horsemen o f the Apocalypse.

Boccaccio (13 13 -7 5 ) gave the most graphic account o f plague in 
the Decameron, a collection o f tales related by a group o f young men 
and women who had fled Florence to escape it (the regular advice was 
‘flee early, flee far, return late’). N oting that most o f the afflicted died 
within three days, he recorded:

Such was the cruelty of heaven and to a great degree of man that 
between March [1348] and the following July it is estimated that 
more than 100,000 human beings lost their lives within the walls
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of Florence, what with the ravages attendant on the plague and 
the barbarity o f the survivors towards the sick.

So virulent was the plague, ‘that the sick communicated it to the healthy 
who came near them, just as a fire catches anything dry or oily near it’ 
(a sign that ordinary people regarded it as contagious). ‘H ow  many 
valiant men, how many fair ladies, breakfasted with their kinsfolk and 
that same night supped with their ancestors in the other world.’

Social breakdown followed. In Siena, wrote one survivor,

Father abandoned child, wife husband, one brother another . . .  
none could be found to bury the dead for money or friendship . ..  
they died by the hundreds, both day and night, and all were thrown 
in ditches and covered with earth. And as soon as those ditches 
were filled, more were dug. And I, Agnolo di Tura . . .  buried my 
five children with my own hands.

T h ough  epidemiological controversies have raged, the Black Death was 
almost certainly bubonic plague, caused by transmission o f  the bacillus 
Yersinia pestis from rats to humans via fleas (notably Xenopsylla cbeopis). 
W hen the bacillus enters the body through the bite o f an infected flea 
(it can disgorge up to 24,000 in one bite), the disease follows the pattern 
called bubonic. After a six-day incubation, victims suffer chest pains, 
coughing, vom iting o f  blood, breathing troubles, high fever and dark 
skin blotches caused by internal bleeding (hence the name Black Death), 
as well as hard, painful egg-sized swellings (buboes) in the lymph nodes 
in the armpit, groin, neck and behind the ears. Restlessness, delirium, 
and finally coma and death generally follow. N o t all the features familiar 
in contemporary Asia match those recounted in medieval chronicles. 
T h e  swift onset suggests that some direct human-to-human transmission 
also took place, perhaps in the form o f pneumonic plague, spread by 
droplet infection.

M any explanations were inevitably offered: G od in His wisdom had 
sent plague to punish mankind for its sins; it m ight be the result o f 
planetary conjunctions; amongst the ‘natural causes’, alterations in the 
environment could cause a ‘pestilential atmosphere’ resulting from 
effluvia, vapours from stagnant pools, dungheaps, decaying corpses, the 
breath o f  sufferers themselves -  or poisoning o f  the air by ‘enemies’ 
such as Jews. Laym en like Boccaccio referred to contagion, but most 
medical theorists, loyal to their G reek learning, stood by constitutional
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factors: if  the body was robust, illness should not result; i f  not, one 
would sicken and die.

Responses depended upon which theory was accepted. If  the plague 
was truly God-sent, only prayer and fasting could be effective. T his 
encouraged flagellant bands to trudge from town to town, whipping 
each other, hoping by their lashings and denunciations o f Jews and 
sinners to propitiate divine wrath; which in turn sparked persecution o f 
Jews, who were accused o f poisoning the wells. In Basel, Jews were 
penned up in a wooden building and burnt alive; 2000 were said to have 
been slaughtered in Strasbourg and 12,000 in Mainz; while in July 1349 
the flagellants led the burghers o f Frankfurt into the Jewish quarter for 
a wholesale massacre. But, however pious, the flagellants themselves 
posed a serious threat to public order by creating panic and challenging 
authority, leading Pope Clem ent V I to prohibit them.

Seeking to protect themselves with long leather gowns, gauntlets, 
and masks with snouts stuffed with aromatic herbs, physicians put the 
accent on individual treatment, on the assumption that plague involved 
atmospheric putrefaction. T h e y  recommended sniffing amber-scented 
nosegays and pomanders and administering strong-smelling herbs -  
aloes, dittany, myrrh and pimpernel, all supposed to have cleansing 
properties, to say nothing o f those princes o f pharmacy, mithridatium 
and theriac. Fires should be lit and rooms fumigated with aromatic 
wood or vinegar. W riting in 1401, the Florentine doctor Lapo M azzei 
(1350 -14 12 ) suggested ‘it would help you to drink, a quarter o f an hour 
before dinner, a full half-glass o f good red wine, neither too dry nor 
too sweet.’

Faced with plague, physicians had no power to effect public-health 
measures; that was the magistrate’s business. In Venice a committee o f 
three nobles laid down burial regulations, banning the sick from entering 
the city and jailing intruders. In Milan, the council sealed in the occu
pants o f affected houses and left them to die (perhaps this draconian 
measure worked: M ilan had only a 15 per cent death rate). In Florence 
a committee o f eight was given dictatorial powers, though ordinances 
requiring the killing o f dogs and cats ironically removed the very animals 
that m ight have contained the rats. A t that time, however, no one had 
any reason to suspect rats.

Secular and religious strategies were sometimes at odds. In 1469, 
despite the risks o f congregating in large numbers, the civic authorities 
in Brescia allowed the Corpus Christi procession to go ahead because
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deliverance, hoped the pious, would come through divine intervention. 
By contrast, in time o f plague the Venice Health Board banned preach
ing, processions and feast-day assemblies. Churches were locked, and 
in 1523 and 1529 even the shrine o f St Roch, a popular intercessor 
against plague, was shut.

Certain routines became standard. T h e  committees appointed to 
co-ordinate public health measures began to remove the sick to leper 
houses beyond city limits (hence ‘lazaretto’ came to mean a plague 
hospital), while also establishing a system o f exclusion, banning persons 
or goods from entering or leaving. Such measures were adopted 
throughout Italy. In 1377 Ragusa (Dubrovnik, Croatia) instituted a regu
lar thirty-day isolation period on a nearby island for all arriving from 
plague-infected areas; in 1397 this was increased to forty, thus becoming 
a true quarantine (quarantenaria, forty days). Marseilles took similar 
action in 1383; Venice imposed quarantine measures in 1423; in 1464 
Pisa followed and Genoa three years later.

Before the fifteenth century such health boards, composed o f nobles 
and officials, were ad hoc creations. In Milan, however, a permanent 
magistracy ‘for the preservation o f health’ was established around 141 o, 
with (by 1450) a staff o f a physician, surgeon, notary and barber, two 
horsemen, three footmen and, sensibly, two grave-diggers. Doctors 
acted not as full members o f such boards but as advisers. O ther Italian 
cities followed; in i486, Venice appointed a permanent Commission o f 
Public Health, consisting o f three noblemen; Florence set up a similar 
commission o f  five in 1527, and Lucca one o f three in 1549. Bills o f 
M ortality were initiated in Milan, listing names and causes o f  death. 
Health Boards extended quarantines and the closing o f borders, and 
health passes were introduced. In this respect, north European towns 
lagged behind Italy by more than a century.

T h e  regulation o f markets, streets, hospitals and cemeteries, the 
control o f beggars, prostitutes and Jews -  in short, public health 
measures -  fell under the health boards. Resentment was expressed 
about their cost and powers, especially since economic disaster was 
almost inevitable once plague had been declared official, with commerce 
and travel suspended and markets closed.

Obliquely, therefore, medical practitioners became more involved 
in public administration. Midwives, too, performed policing functions. 
Laws required them to report illegitimate births, and to press unmarried 
mothers for the names o f the father, so as to secure financial support
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for the babies. T h e  oaths sworn by English midwives seeking a bishop’s 
licence included promises to extract the truth about paternity and to 
refuse requests for secret births.

M A D N E S S

Alongside leprosy and plague, another condition o f public concern was 
insanity. Madness remained particularly disputed. O n G alen’s authority, 
medical writers distinguished four main categories: frenzy, mania, m el
ancholy and fatuity, each the result o f a particular humoral imbalance. 
Folklore believed the moon caused lunacy; theology saw it as a conse
quence o f diabolical possession or sorcery. Some viewed it as divinely 
inspired, perhaps involving the gift o f tongues; others praised the 
innocence o f the village idiot; while troubadours m ight sing o f tragic 
love-madness.

N o r was there agreement over remedies. Some advocated drugs and 
bleeding to sedate the demented and evacuate peccant humours. Shock 
treatment m ight be tried, such as hurling a maniac into a river. For 
demoniacal possession, there was exorcism, while certain saints had the 
power to cure madness. Three shrines enjoyed a special reputation: 
St Mathurin at Larchant and St Acairius at Haspres (both in northern 
France), and St Dymphna at Geel in Flanders. A  hospice built there to 
house the mentally ill proved too small and many were lodged in village 
households. From this a special ‘family colony’ developed, in which the 
mentally ill were tended by the villagers. T h e G eel community still exists.

Public attitudes towards the insane were mixed. Germ an munici
palities sometimes expelled idiots or insane persons, whipping them out 
o f town -  though the celebrated ‘ship o f fools’ is not a reality but a 
literary conceit, symbolizing humanity’s follies. T h e insane were cared 
for in monasteries; various towns had madmen’s towers (Narrentiirme); 
in Paris, special cells were set aside at the H otel Dieu; and the Teutonic 
Knights’ hospital at Elbing had a madhouse (Tollhaus). Specialized hos
pitals began to appear, notably under the influence o f Islam in Spain: 
Granada (1365), Valencia (1407), Zaragoza (1425), Seville (1436), Bar
celona (1481) and T oledo  (1483). T h e  priory o f St M ary o f Bethlehem 
in London, founded in 1247, was by 1403 housing six men ‘deprived 
o f reason’; it developed into the notorious Bedlam. Such moves towards 
incarceration were counterbalanced by the image o f  the mad person as
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a holy fool, while in the ‘feast o f fools’ medieval society came to terms 
with mental alienation through the carnival notion o f the world turned 
upside down -  madness as dionysian release.

T h e insane also became linked to witchcraft, with demonic pos
session serving as an explanation for deranged behaviour. Haunted by 
plague and heresy, the late medieval church warned against the Devil 
and his minions; women were considered particularly susceptible to 
Satan; and during the next 300 years the witch-craze seized Europe, 
leading to the execution, often after judicial torture, o f upwards o f
50,000 victims, mainly women (the figure o f  nine million burnings, 
often cited in feminist writings, is pure fantasy).

An individual o f whom much is known is the English mystic, 
M argery Kem pe (b. 1393). A  wealthy woman who owned a brewery in 
K in g ’s Lynn, she fell victim to puerperal insanity and began to behave 
oddly. Undertaking pilgrimages to Jerusalem, Rome and Spain, she 
described her spiritual experiences. The Book o f Margery Kempe (e. 1423), 
perhaps the very first English autobiography, reveals the contested 
borderland between illness and religious experience. T o  some o f  her 
companions she was a sick woman, indeed a confounded nuisance with 
her non-stop wailings; to others, she was the mouthpiece o f  G od -  or 
was possessed by the Devil. ‘M any said’, she wrote,

there was never saint in heaven that cried as she did, and from that 
they concluded she had a devil within her which caused that crying.
And this they said openly, amid much more evil talk. She took 
everything patiendy for our Lord’s love, for she knew very well 
that the Jews said much worse of His own person than people did 
o f her, and therefore she took it the more meekly.

W O M E N

M argery K em pe’s difficulties derived in part from perceptions o f her 
gender; certain disorders were associated with women and their repro
ductive systems. G iving birth is depicted in medieval texts as an all
female business, the mother being supported by relatives, neighbours 
and a midwife. Midwives rose in status, as some town councils paid 
them to act in an official capacity in cases involving female illness, 
obstetrics and infant care. T h e y  were called upon to test for virginity 
or sterility, and to certify infant deaths.
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A  few obstetrical texts were directed to female readers, and male 
writers discussed gynaecological problems and prescribed remedies for 
female sexual disorders, advising not least on contraception. T h e  
Treasury of the Poor, ascribed to Peter o f Spain (later Pope John XXI), 
gave over a hundred prescriptions concerning fertility, aphrodisiacs and 
contraceptives, presumably derived from popular tradition. M edical atti
tudes towards sex were far from puritanical, for sexual release was 
regarded as requisite for humoral balance, and female orgasm was widely 
believed essential for conception.

Female healers abounded, sometimes learning their craft from a 
male member o f the family, and a few women wrote medical texts. 
Hildegard o f Bingen (1098 -1179), who had been put in a convent at 
the age o f  eight and began having religious visions soon after, practised 
medicine in her role as abbess o f  Rupertsberg. H er main work was 
the Liber simplicis medicinae (c. 1150-60) [Book o f  Simple Medicine], on 
the curative powers o f herbs, stones and animals; she also wrote on the 
natural causes o f diseases. These texts summarize traditional lore 
concerning the medical uses o f animals, vegetables and minerals, 
advising treatments on the principle o f opposites, while for terrible 
diseases like leprosy she commended exotic remedies involving uni
corn liver and lion heart. Herbs were G od ’s gifts; either they would 
cure or the patients ‘will die for G od did not will that they should be 
healed’.

Another acclaimed woman healer is more enigmatic. Obstetrical 
writings and other treatises o f women’s disorders are attributed to a 
certain Trotula, said to be a female member o f the medical school o f 
Salerno during the twelfth century; but ‘Trotu la ’, anglicized as ‘Dame 
T ro t ’, was more likely a male writing in drag. Texts called The English 
Trotula long circulated, containing advice on conception, pregnancy and 
childbirth and motherhood (nursing mothers should avoid highly salted 
or spiced food).

A  few female healers were accepted into the Florentine practitioners’ 
guild, and English records show women called ‘leech’ or ‘medica'\ at 
St Leonard’s Hospital, York, a Sister Ann was described in 1276 as a 
medica. But women were excluded in the later M iddle Ages, marginalized 
by professional conflicts and guild restrictive practices. In 1421, the 
English physician G ilbert Kym er and his cronies petitioned Parliament 
to ban women from practising. T h e  limitation o f medical and surgical 
practice to those who had received a university training or were enrolled
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in a guild tended to confine women to nursing, midwifery and home 
physic.

Control o f midwifery became more common from the fifteenth 
century. T h e  Papal Bull o f  1484 denouncing witchcraft drew attention 
to alleged attacks by sorceresses on virility and fertility; in their viciously 
misogynistic Malleus maleficarum (i486) [Hammer o f  W itches], the 
Dominicans Henricus Institoris (Heinrich Kramer, J?. 1470 -150 1) and 
Jacob Sprenger (fl. 1468-94) accused midwives o f  murdering babies in 
the womb, roasting them at sabbaths or offering them to the Devil. 
There is little evidence, however, that female healers were charged with 
witchcraft.

Medieval authors on sex and childbirth (or ‘generation’ as the subject 
was known) drew on a variety o f traditions: Aristotle, Galen, Soranus 
and the Bible. T h e standard view was that men and women shared a 
common physiology, but in perfect and flawed versions. Female generat
ive organs were like those o f men, but inverted and inferior -  the vagina 
was an inverted penis which had never fully developed. Thus, the female 
form was a faulty version o f  the male, weaker, because menstruation 
and tearfulness displayed a watery, oozing physicality; female flesh was 
moister and flabbier, men were more muscular. A  woman’s body was 
deficient in the vital heat which allowed the male to refine into semen the 
surplus blood which women shed in menstruation; likewise, women 
produced milk instead o f semen. W om en were leaky vessels (menstruat
ing, crying, lactating), and menstruation was polluting.

De secretis mulierum [On W om en’s Secrets] spelt out the harmful 
effects o f  menstruation:

women are so full of venom in their time o f menstruation that 
they poison animals by their glance; they infect children in the 
cradle; they spot the cleanest mirror; and whenever men have sexual 
intercourse with them, they are made leprous and sometimes 
cancerous.

T h e  womb was an unstable organ, making women less balanced than 
men. Social consequences followed from these physiological teachings. 
According to the instigator o f the Reformation, Martin Luther (148 3- 

i 546)>

Men have broad and large chests, and small narrow hips, and more 
understanding than women, who have but small and narrow breasts,
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and broad hips, to the end they should remain at home, sit still, 
keep house, and bear and bring up children.

Controversies flared among doctors, philosophers and theologians 
over the gendering and engendering o f the body. T h e roles o f the 
male and female in fecundation were disputed, as Aristotle’s distinction 
between superior male ‘ form’ and inferior female ‘matter’ (seed and 
seedbed), clashed with the Galenic theory o f the confluence o f  male 
and female semen to make a baby. Such niceties could have weighty 
implications: how, for example, had the V irgin M ary conceived Christ 
-  was it from menstrual blood, or was such blood a waste product? 
Contrasting explanations could also be given regarding the means and 
the moment o f the soul’s entering the foetus.

In the later M iddle Ages, medical and Christian views cross- 
fertilized at many points as the body assumed heightened significance 
in the humanistic theology o f the times. W hile some, like the early 
Church Fathers, still viewed it as the prison o f the spirit, new emphasis 
came to be placed on the soul’s incarnation in the flesh, the doctrine 
o f immanentism. In the consecration o f the host in the eucharist, the 
bread was transubstantiated into Christ’s body, turning miraculously to 
flesh. T h ere was similar stress on bodily resurrection at the Last Judg
ment. In Catholic rituals, a saint’s power was associated with relics o f 
the body: a hallowed bone, tooth or toenail protecting against evil; 
hence the boom ing relics business.

B O D I E S

Theological concerns loomed large in readings o f  the body, yet medicine 
too was concerned with the implications o f the theory o f  embodiment 
and the soul. Scholastic medicine subscribed to the Chain o f Being or 
Scale o f  Nature, with man as the midpoint between angels and brutes, 
distinguished from the beasts by possession o f a rational soul. One 
consequence o f  this doctrine was that, considered in a purely physical 
light, the human body could be described in the same terms as that o f 
a pig or a monkey. Belief in such a continuum o f creation explains why 
the earliest medieval anatomies, conducted at Salerno and Bologna, could 
be performed on animals: the human soul was unique, so similarities 
between human and animal cadavers were not theologically worrying.
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T h e first recorded public human dissection was conducted in Bol
ogna around 1315 by M ondino de’ Luzzi (c. 1270-1326). Born into a 
medical family, M ondino graduated at Bologna, and rose to a chair o f 
medicine there. His fame rests on his Anatomia mundini (c. 1316), which 
became the standard text on the subject. Built on personal experience 
o f human dissection, the Anatomia was a brief, practical guide, treating 
the parts o f the body in the order in which they would be handled in 
dissection, beginning with the abdominal cavity, the most perishable 
part. Relying on Galen and the Arabs, the Anatomia perpetuated old 
errors derived from animal dissections, such as the five-lobed liver and 
the three-ventricled heart. M ondino’s achievement derived from his 
intuition that the developing university-based education o f his day 
required an introductory anatomy manual. T h e  first printed version 
appeared in 1478, followed by at least forty editions -  a clear recognition 
o f how central anatomy was becoming to medical expertise.

Hitherto anatomy had played little part in medical education; it had 
no place in the Articella or the medical school o f Salerno, though pigs 
had been dissected there. But from M ondino’s time learned physicians 
began to enunciate the view that medicine should be anatomy-based. 
Thereafter academic physicians gloried in public displays o f human 
dissection and anatomy theatres were built. Dissection was justified 
largely in terms o f  natural philosophy and piety (the body demonstrated 
the wisdom o f the Creator); the surgical benefits were rarely mentioned 
-  clear evidence o f the professional function o f physicians’ anatomical 
knowledge.

Various factors contributed to the rise o f human anatomy, among 
them G alen’s prestige (after all Galen had prided himself upon his 
dissecting abilities). Tam pering with human remains was far from 
unknown in medieval Christendom. T h e wish to bring dead crusaders 
back from the H oly  Land for burial had led to the custom o f boiling 
up bodies to leave only the bones, and to the preservation o f the heart 
o f the deceased. Though this practice was condemned by Boniface VIII 
in 1300, the papal ban proved ineffective. From around 1250, autopsies 
also became regular in Italian, French and German towns, with surgeons 
called in to investigate homicide and establish cause o f death. T h e  step 
from a coroner’s postmortem to dissection was small.

Public dissection was spectacle, instruction and edification all in 
one. T h e  corpse would be that o f an executed criminal, presupposing 
municipal cooperation. It was sometimes staged in a church, usually in
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winter, since cold slowed putrefaction. M ondino’s order o f  dissection 
o f the three main bodily cavities -  first the lower abdomen, then the 
thorax and the skull -  was designed with decay in mind. In illustrations 
o f dissections, a physician resplendent in academic robes sits on a throne, 
intoning from a Galenic anatomical text, while a surgeon slits the 
cadaver with his knife, and a teaching assistant points out notable fea
tures. W hether or not dissections were actually conducted in this way, 
what is conveyed is the ritual o f the performance: religious, civic, and 
university authorities agreed that the occasion must be accorded due 
gravity.

Book-driven anatomy -  a demonstration o f what was already known, 
within the explanatory framework o f learned medicine -  served many 
purposes, providing guidance to the student, who would not have been 
able to see much for himself. From Bologna, human dissection spread; 
the next key centre was Padua, which was popular with foreign students. 
In Spain, the first public dissection took place at Lerida in 1391; Vienna 
held its first in 1404. In England and Germ any anatomy teaching with 
a human corpse did not become routine before 1550.

Anatomy had an impact upon medical illustrations -  a subject 
bedevilled by modern prejudices about ‘realism’, for medievals who 
drew ‘childish’ images o f the bones and arteries have been adversely 
contrasted with the new ‘scientific’ artists o f the Renaissance (notably 
Leonardo da Vinci), admired for their realistic anatomical drawings. 
But the comparison is misleading. For one thing, Leonardo at times 
followed tradition rather than his eye, adopting, for instance, the stan
dard five-lobed liver. For another, it is w rong to think that the apparent 
crudity o f  medieval images reveals ineptitude. Late medieval illustrations 
were not meant to depict minute documentary detail; they were dia
grammatic teaching aids, schematically representing general truths -  
mnemonic rather than photographic.

T h e  most common type o f medieval medical illustration was the 
‘Zodiac man’ : a male figure marked up with blood-letting points or with 
the zodiac signs (Taurus controlled and cured diseases o f the neck and 
throat, Scorpio the genitals, Capricorn the knees, Pisces the feet, and 
so forth). T h e  right way and place to let blood was gauged by study o f 
the constellations and the moon. There was also the group known as 
the ‘five-picture series’, standing for the five systems: arteries, veins, 
bones, nerves and muscles. Squatting figures with legs astride were 
occasionally used to show diseases, wounds and the influence o f  the
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stars and planets on body parts. T here were also charts explaining how 
to examine urine. T h e  success o f such images is evident: they survived 
into the age o f  print, wound-men in particular continuing to crop up 
in surgery texts.

T h e  late M iddle Ages wear a gloom-laden appearance: painters gave 
Death a m ocking grin and portrayed him accosting peasants, merchants 
and princes. Perhaps for this reason, and because it was roundly dispar
aged by Renaissance humanists, medieval medicine has never enjoyed 
a good press. Proud o f recovering Hippocrates and Galen in the original 
G reek, humanists chid and despised their muddle-headed predecessors.

W e should not blindly accept these judgments. M uch was afoot 
before 1 500: in particular the fifteenth century brought a rise in practical 
medicine, associated with the books o f practica and case-histories (con- 
silia) produced by Italian professors. Bedside consultations, autopsies 
and the spread o f  dissection gave Italian medical training an increasingly 
hands-on emphasis. It is ironic that from the 1490s the medical human
ists reverted to theory, to philology and medicine’s ‘sacred’ books, 
notably through the Galen revival.

T h e  later M iddle Ages also consolidated the role o f  medicine in 
European society, with new institutions and regulations. A t the time 
when the Salerno school was founded, physicians were to be found only 
in monasteries and palaces; five hundred years later they had infiltrated 
society (remember the physician on Chaucer’s pilgrimage) and were 
facing competition from other practitioners like barber-surgeons, pro
fessional bickering being but one sign o f this growing medical presence. 
O ther domains o f life were falling under medical control: health officials 
directed urban hygiene and combated plague. From birth to death -  
and even beyond, if  one had the misfortune to be cut up for a public 
anatomy display -  medicine gained a hold that it had previously lacked 
or lost.



C H A P T E R  VI

INDIAN MEDICINE

e a c h  a r e a  o f  t h e  g l o b e  has created a medicine o f its own. T h e  
neolithic revolution in India and China produced civilizations compar
able in complexity and achievements to the developments discussed in 
the M iddle East, the Levant and the eastern Mediterranean, like these, 
founded upon an agrarian economy sustaining, and sustained by, politi
cal overlords and large urban settlements. In the great Asiatic empires 
social hierarchy and the consequent division o f labour facilitated the 
emergence o f specialist healers, together with priests, wise men and 
bureaucrats.

T h e  consolidation o f  writing encouraged learned traditions which 
helped to give permanence to particular corpuses o f  medical (as well as 
religious and philosophical) erudition. As with the writings o f H ippo
crates and Galen in the W est, the result tended to be a glorification o f 
tradition, and the associated belief that a fixed, permanent and perfect 
medicine had, in a quasi-divine manner, been handed down from some 
far-distant origin. It was the duty o f successors to uphold such a tra
dition, protecting and purifying it against the threat o f corruption. Such 
values imparted into Asian medical systems a great durability; they 
certainly gave no encouragement to innovation. Indian and Chinese 
medicine alike proved tenacious and encouraged myths o f an essential 
unchangingness -  though this was actually belied by developments. T h e  
consequence was that both traditional Indian and traditional Chinese 
medicine continued in place; yet both experienced in due course a tense 
and ambiguous encounter with western ‘scientific medicine’, which left 
them compelled to take aspects o f it on board.

I 35
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E A R L Y  I N D I A

As in many other parts o f  the world, the first settled agricultural com 
munities in India appeared at the end o f the last Ice Age about ten 
thousand years ago; around 3000 b c ,  as archaeology reveals, develop
ments took place around the Indus river leading to elaborate civilization. 
Excavations o f the imposing Indus cities o f Harappa, M ohenjo-daro and 
Lothal have revealed what must have been a complex urban social order, 
with well-defined social and occupational hierarchies. As well as priests, 
healers must have existed: perhaps the function was twinned. Remains 
o f great public water tanks in these cities suggest communal bathing 
and hence cleansing rites, perhaps linking ritual to hygiene.

Around 1500 b c ,  this Indus civilization seems to have fallen into 
decay; the explanation for this may lie in climatic and environmental 
changes affecting the water courses. Meanwhile, the Indo-European 
peoples were migrating into south Asia, and their civilization achieved 
a position o f dominance in the subcontinent. Brotherhoods o f hereditary 
priests (brahmana) grew powerful, becoming the masters and guardians 
o f Sanskrit religious teachings called veda (the knowledge). Though 
there is no distinctive ‘V edic medicine’, such religious writings shed 
some indirect light on contemporary beliefs about health and healing.

It seems that a magico-religious outlook on illnesses and treatments 
became established which broadly parallels Mesopotamian or Egyptian 
practices. Distinctive healing powers were associated with particular 
deities, it being believed that diseases could be produced by wicked 
spirits or by happenstance. T h e  deities who brought disease visitations 
were to be propitiated by rites involving mantra (incantations), sup
plications and expiation. Herbs were valued for their therapeutic powers, 
while injuries and broken bones were attributed to everyday causes; but 
some diseases -  conditions like yaksma (perhaps consumption) and tak- 
man (fevers associated with the monsoon season) -  were judged to be 
signs o f  demonic and magical interventions. Beliefs about the body and 
its workings came from various sources. V edic rites involved the use o f 
animal and human sacrifice, and the ceremonial texts contain some 
listings o f anatomical parts. Some basic forms o f surgery were also 
recorded, cauterization being employed to stanch wounds, and reeds 
were used as catheters to relieve the retention o f urine. V edic writings
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speak o f  the value o f  water, whether to be bathed in, drunk or ritually 
applied.

From perhaps 1000 b c ,  Veda constituted the main faith o f  north 
India. O ther groups also were appearing, seemingly dedicated to making 
religion a more spiritual matter and placing emphasis upon the need to 
lead a life o f  moral uprightness. Alongside many individual ascetics, the 
chief and best known o f such groups was the Buddhist community, 
founded by Gautama Sakyamuni (the Buddha, 563-483 b c ) .  Others 
included those subsequendy called the Jains. These gatherings gave rise 
to new medical practices.

T h e  monastic rule which governed the lives o f  Buddhist monks, 
dedicated to acquiring the ‘peace o f mind brought about by the abandon
ment o f  desire’, declared that among their meagre belongings should 
be included five elementary medicines: fresh butter, clarified butter 
(ghee), oil, honey and molasses. This list expanded in time to embrace 
a large pharmacopoeia and divers foodstuffs. Archaeological evidence 
from the fourth century a d  shows that some Buddhist monasteries 
included a sick-room, which may have developed into a more distinct 
hospital, at around the same time as the emergence o f hospitals in the 
Christian W est. Initially, the monks’ healing activities were for fellow 
brethren, but, as in the W est, the monasteries also served the lay 
community.

In contrast to the earlier V edic medicine, which is not at all similar 
to Ayurveda, there are striking resemblances between these Buddhist 
texts and later Ayurvedic texts on medicinal herbs and on specific treat
ments. In terms o f origins and influences, the Ayurvedic texts are them
selves misleading, since they claim a derivation from the V edic tradition. 
T h e reality is that, while the situation is complex and controversial, 
they probably developed out o f the newer ascetic milieu. Best scholarly 
opinion today holds that the ascetic communities o f the fourth century 
b c  onwards, particularly the Buddhist community, played a vital part in 
the evolution o f Ayurveda.

A Y U R V E D I C  M E D I C I N E

T h e  archetypal system o f Indian medicine is called Ayurveda — the 
knowledge (Sanskrit: veda) needed for longevity (ayus). Ayurvedic teach
ings amount to a code o f life and consist o f practical advice concerning
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all aspects o f  life, from washing to diet, from exercise to regimen, within 
a wider Hindu religious philosophy o f rebirth, renunciation, and the 
maintenance o f  the balance o f  the soul. T h eir theoretical foundation 
lies in the notion o f  three basic bodily humours (dosas) -  wind, bile, and 
phlegm -  which reflect the macrocosmic forces o f wind, sun and moon. 
T here are also seven fundamental bodily constituents: chyle, blood, 
flesh, fat, bone, marrow and semen. T h e  Ayurvedic pharmacopoeia is 
mainly herbal, prescribing an assortment o f  therapies including oint
ments, enemas, douches, massage, sweating and surgery. T h ou gh  m et
allic compounds came into medical use from around a d  i o o o , these 
remained marginal; opium too was brought in, apparendy from Islamic 
sources, to relieve dysentery. For achieving health, the canonical texts 
stress temperance in all matters -  food, sleep, exercise, sex and medicines 
themselves. T h e  healthy life is to be consonant with the harmonies o f 
the universe and true religious teachings.

W ritten in Sanskrit, the earliest surviving Ayurveda texts date from 
the early centuries o f the Christian era; traditional claims among prac
titioners that Ayurveda dates back thousands o f  years are pious. O f  the 
various Sanskrit writings that expound the Ayurveda, the earliest are 
the Caraka Samhita [Caraka’s Compendium] and the Susruta Samhita 
[Susruta’s Compendium], supposedly the work o f the sages Caraka and 
Susruta. V ery  substantial in bulk, they form the cornerstone o f Ayur
veda. A  third early text, the Bhela Samhita, survives only in a single 
damaged manuscript.

T h e  Caraka Samhita tradition is connected with north-western 
India, and in particular the ancient university o f  Taksasila; the Susruta 
Samhita was supposedly composed in Benares on the River Ganges. 
T h eir original composition date is a matter o f speculation: earlier ver
sions may derive from as far back as the time o f the Buddha (early 
fourth century b c ).  Caraka may date to around a d  i o o ; Susruta to the 
fourth century. T h e  Sanskrit texts which became canonical represent 
the works in the form they had attained around a d  i o o o .

There are other subsequent prominent Brahminic texts. These 
include the Astangahrdaya Samhita o f  Vagbhata (a d  c . 600), which 
includes midwifery, the Rugviniscaya o f  Madhavakara (a d  c . 700), the 
Samgadhara Samhita o f  Sarngadhara (c. fourteenth century a d ),  and the 
Bhavaprakasa o f  Bhavamisra (sixteenth century). Madhavakara’s work 
broke new ground through rearranging medical topics according to 
pathological categories, thereby establishing the model o f  thematic
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grouping followed by almost all later works. Sarngadhara was the first 
Sanskrit author to introduce new foreign elements, including opium 
and metallic compounds, into the materia medica, and the use o f  pulse 
lore in diagnosis and prognosis.

T h e  Caraka Samhita and the Susruta Samhita stem from a common 
intellectual tradition. T h e  Caraka Samhita is marked by long reflective 
and philosophical passages, including discussions o f causality and so 
forth. T h e  Susruta Samhita for its part contains extensive descriptions 
o f sophisticated surgical techniques: eye operations, plastic surgery, etc., 
which do not appear in the Caraka Samhita at all or only in less detail. 
Both are huge compendia o f medical teachings on subjects such as a 
balanced diet; the powers o f plants and vegetables; the causes and symp
toms o f various maladies; epidemic diseases; the right techniques for 
examining patients; the parts o f the body; conception, pregnancy and 
the way to take care o f foetuses; diagnosis and prognosis; stimulants and 
aphrodisiacs; the nature and treatment o f  fever, heated blood, swellings, 
urinary and skin disorders, consumption, insanity, epilepsy, dropsy, 
piles, asthma, coughs and hiccups and scores o f other conditions; cup
ping, blood-letting, the use o f leeches, and many other treatments; the 
right use o f  alcohol; the properties o f  vegetables, nuts, and other materia 
medica; the use o f  enemas -  and all alongside incantations, omens and 
fears o f  sorcery.

T h e  medicines described in the Caraka Samhita and the Susruta 
Samhita comprise a rich menu o f animal, vegetable, and mineral sub
stances. For dealing with the 200 diseases and 150 other conditions 
mentioned, the Caraka Samhita refers to 177 materials o f animal de
rivation, including snake dung, the milk, flesh, fat, blood, dung, or urine 
o f  such animals as the horse, goat, elephant, camel, cow and sheep, the 
eggs o f  the sparrow, pea-hen and crocodile, beeswax and honey, and 
various soups; 341 items o f vegetable origin (seeds, flowers, fruit, tree- 
bark and leaves), and 64 substances o f mineral origin (assorted gems, 
gold, silver, copper, salt, clay, tin, lead and sulphur). T h e  use o f dung 
and urine are standard; since the cow is a holy animal to orthodox 
Hindus, all its products are purifying. C ow  dung was judged to possess 
disinfectant properties and was prescribed for external use, including 
fumigation; urine was to be applied externally in many recipes.

T h e  Caraka Samhita praises the virtuous healer: ‘Everyone admires 
a twice-born [brahmin] physician who is courteous, wise, self- 
disciplined, and a master o f his subject. H e is like a guru, a master o f
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life itself.’ Quacks, by contrast, are roundly condemned: ‘As soon as 
they hear someone is ill, they descend on him and in his hearing speak 
loudly o f their medical expertise.’ In respect o f the true physician, the 
Caraka Samhita tenders an Oath o f Initiation, comparable to the H ippo
cratic Oath. A  pupil in Ayurvedic medicine had to vow to be celibate, 
to speak the truth, to adhere to a vegetarian diet, to be free o f envy, 
and never to carry weapons. H e was to obey his master and pledge 
himself to the relief o f his patients, never abandoning or taking sexual 
advantage o f  them. H e was not to treat enemies o f the king or wicked 
people, and had to desist from treating women unattended by their 
husbands or guardians. T h e  student had to visit the patient’s home 
properly chaperoned, and respect the confidentiality o f all privileged 
information pertaining to the patient and his or her household.

T h e diagnostic and therapeutic aspects o f  Ayurveda depended on 
knowledge o f  the canonical Sanskrit texts. T h e  good physician (vaidya) 
memorized material consisting largely o f verses which specified the 
correlations between the three humours (wind, bile and phlegm), and 
the various symptoms, complaints and treatments. H e conducted an 
examination o f his patient which took into account the symptoms, in 
the process recalling verses applicable to the patient’s condition. These 
would trigger remembrance o f further verses containing the same com 
binations o f humoral references, all o f which would lead to a prognosis 
and a proposed therapy.

T h e  Ayurvedic schemes o f substances, qualities and actions offered 
the vaidya an effective combination o f solid learned structure and free
dom to act. T h e  practice o f Ayurveda depended heavily upon oral tra
ditions, passed down from master to pupil, in which a huge magazine o f 
memorized textual material was recreated to fit particular circumstances, 
while remaining faithful to the fundamental meaning o f the text. (The 
role o f precedent within English Com m on Law offers a parallel.)

T h e  Susruta Samhita is distinctive for its wide-ranging section on 
surgery, which describes how a surgeon should be trained and the vari
ous operations he should perform. There are, among other things, 
descriptions o f  cutting for stone, couching for cataract, the way to extract 
arrowheads and splinters, suturing, and the examination o f human 
corpses as part o f the study o f anatomy. T h e text maintains that surgery 
is the oldest and most useful o f the eight branches o f medical knowledge, 
and elaborate surgical techniques are described. However, there is little 
evidence to confirm that these practices persisted. A  description o f  the
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couching operation for cataract exists in the ninth-century Kalyanaka- 
raka by Ugraditya, and texts based on the Susruta Samhita copy out the 
sections on surgery with other material. But medical texts give no evi
dence o f any continuous development o f surgical thinking; no ancient 
or even medieval surgical instruments survive; nor is surgery described 
in literary or other sources. A  parallel may be found in the apparent 
fate o f  surgery within the Islamic tradition.

O ne possible explanation for this apparent waning o f surgery is that, 
as the caste system grew more rigid, taboos concerning physical contact 
became stronger and, a little like Hippocratic doctors, vaidyas may have 
shunned therapies which involved applying the knife to the body, trans
ferring their attention to less intrusive approaches, including exam
ination o f  the pulse and the tongue. W hatever the reasons, the early 
sophistication o f surgical knowledge seems to have been an isolated 
phenomenon in the development o f the Indian medical tradition.

T here is, however, one well-documented historical event which 
suggests that surgery akin to the Susruta Samhita remained widely 
known. In M arch 1793, an operation was undertaken in Poona o f  sig
nificance for the later course o f plastic surgery. A  Maratha named 
Cowasjee, a bullock driver with the English army, having been captured 
by T ip u  Sultan’s forces, had his nose and one hand cut o ff -  a customary 
punishment for adultery. H e turned to a man o f the brickmakers’ caste 
to have his face repaired. Thom as Cruso (d. 1802) and James Trindlay, 
surgeons in the Bombay Presidency, witnessed this operation, publishing 
in 1794 an account o f what they had seen, with an engraving o f the 
patient and diagrams o f the skin-graft procedure. T h e  obscure brick- 
maker, reported the English surgeons, had performed a superb skin- 
graft and nose reconstruction using a technique superior to anything 
they had ever seen. It was taken up in Europe and became known as 
the ‘Hindu m ethod’.

This may seem to be proof o f the persistence o f Susruta’s surgery 
during the course o f well over a thousand years, but there are puzzling 
elements to the tale -  notably the fact that rhinoplasty o f  this kind is 
not delineated in any detail in the Susruta Samhita. Furthermore, as a 
member o f the brickmakers’ caste, the surgeon who performed the 
Poona operation was not himself a vaidya. H e probably knew no San
skrit: his skill lay in his hands, not in his head. It is conceivable that 
this represents a survival o f a procedure from Susruta’s time, but if  so 
it seems to have been passed down independently o f the practice o f
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educated physicians. There is no evidence from other written sources 
o f  the practice o f such operations in the intervening period.

A  similar puzzle is posed by smallpox. Before the nineteenth century, 
inoculation was popular knowledge and widely used for protection 
against the disease, with the expectation that a mild episode would 
follow. After the graft the patient was kept quarantined in a controlled 
environment. A  detailed account by an English surgeon, dating from 
1767, describes the practice and states that it was widespread in Bengal. 
N o  trace o f inoculation appears, however, in any Sanskrit medical text. 
T h e  disease was undeniably identified in Ayurvedic writings, where it 
is called the ‘lentil’ disease, but again the link between theory and 
practice is tenuous. It seems that techniques recorded in texts, though 
still related in the learned tradition, fell into disuse, while new develop
ments were widely practised without being inscribed in approved 
medical learning.

In this light it is easy to fall into the trap o f assuming that the 
Ayurvedic tradition was static and ‘timeless’ -  that later texts did no 
more than to elaborate a coherent and comprehensive set o f teachings 
set out, once and for all, in the Caraka Samhita and the Susruta Samhita. 
This supposition is given some support by the fact that these two texts 
do present themselves as unchanging bodies o f knowledge; moreover, 
it is in line with native and foreign stereotypes o f India as the fountain- 
head o f  eternal truths. But while the canonical texts present the appear
ance o f homogeneity, research into the development o f Sanskrit 
Ayurvedic literature has revealed that numerous authors dissented from 
orthodox viewpoints. In the course o f time new diseases were reported 
and identified. From the sixteenth century syphilis (known as ‘foreigners’ 
disease’ in Sanskrit) was described in texts (mercury, brought to India 
by Islamic physicians, was used to treat it); and from the eighteenth 
century writings embraced disease descriptions evidently borrowed from 
western medicine.

T here were also innovations in diagnostics. Close attention to urine, 
and techniques for its inspection, stem from the eleventh century. Before 
the thirteenth century there is no mention o f pulse examination in 
Sanskrit texts, but it subsequently developed into a key diagnostic 
method. A  technique called ‘examination o f the eight bases’ (astasthana- 
pariksa) -  the routine diagnostic method for examining the patient’s 
pulse, urine, faeces, tongue, eyes, general appearance, voice and skin -  
emerged in the sixteenth century. N ovel prognostic techniques also



came into use. For example, from about the same time, a procedure 
was taught whereby a bead o f oil was dropped on the surface o f a 
patient’s urine. T h e  remaining span o f his life was read from the way 
the oil spread.

In therapy, a discernible shift lay in the rise o f standardized com 
pound medicines (yoga). Consisting o f a large number o f ingredients, 
yoga is regularly described in terms o f its specific effectiveness against 
a particular ailment; this brings into question the conventional western 
view that Ayurvedic medicine was invariably holistic.

Though Ayurveda is the most familiar tradition o f indigenous Indian 
medicine, others have flourished in the subcontinent, notably the Siddha 
system o f the Tam ils and the Yunani medicine o f  Islam. O ther assorted 
therapies are also visible, from folk medicine and shamanism to faith- 
healing and astrology.

In south India, the form o f medicine evolved in the Tam il-speaking 
areas was dissimilar in certain aspects to Ayurveda. Known as Siddha 
medicine (Tamil: cittar), this was basically an esoteric magical and 
alchemical system, presumably heavily influenced by tantric ideas. It 
was characterized by a greater use o f metals, in particular mercury, 
than in Ayurveda, and prized a substance called muppu, credited with 
possessing great powers for physical and spiritual transformation. Pulse 
taking was highly valued for diagnosis. T h e  semi-legendary founders o f 
Siddha medicine include Bogar, who is said to have journeyed to China, 
teaching and learning alchemical lore, and Ramadevar, who supposedly 
travelled to M ecca, teaching the Arabs the arts o f alchemy.

From earliest times, Ayurvedic medicine handled and treated a range 
o f children’s maladies, blaming them on the evil influence o f celestial 
demons (graha, seizer), believed to attack children. T h e  Sanskrit term 
graha was subsequently used to mean ‘planet’, and although grahas are 
clearly described as celestial beings in the Susruta Samhita, later rites for 
planetary propitiation are targeted at the same types o f influence. Indian 
astrology and religious ordinances contain texts for placating heavenly 
bodies, as well as astrological prognostications regarding such matters as 
pregnancy and the sex o f unborn children, dream interpretation, sickness 
and death. According to an early and significant legal work, ‘one desirous 
o f prosperity, o f  removing evil or calamities, o f  rainfall [for farming], long 
life, bodily health and one desirous o f performing magic rites against 
enemies and others should perform sacrifice to planets.’

I N D I A N  M E D I C I N E  I 43



144 I N D I A N  M E D I C I N E

A  work exemplifying the close relationship between medicine and 
astrology as therapeutic systems is the Virasimhavaloka by Virasimpa, 
written in a d  1383, probably in Gwalior. It deals with diseases from 
three points o f  view: astrology, religion, and medicine. T h e  body parts 
are matched to the constellations and planets in an intricate scheme o f 
influences and associations, and it is the astrologer’s task to read this 
pattern o f symbols to understand the patient’s problem before advising 
remedies such as charms, expiations, prayers and herbs.

T h e  Bower manuscript, one o f the oldest surviving Indian works, 
contains a text on divination by dice. It reveals the oudook o f a fifth- 
century healer interested in the therapeutic powers o f garlic, in elixirs 
for eternal life, in the treatment o f eye diseases, herbal medicines, butter 
decoctions, aphrodisiacs, oils, the care o f children, and spells against 
snake-bites, as well as divination.

N E W  A R R I V A L S

Islam brought new medical practices to India, having a major impact 
after the eleventh-century Turco-Afghan invasions o f Gujarat, and 
becoming entrenched especially around Lahore, Agra, Lucknow and 
Delhi. These were known as Yunani T ib b  -  Yunani (or unani) being an 
Indian representation o f the word ‘Ionian’. Yunani medicine derives in 
large part from Galenic medicine as interpreted in Ibn Sina’s Al-Qanun 

fi'l-tibb [Canon], and continues to flourish in India today. It is practised 
by hakims (physicians) in rural areas especially and is advocated among 
those who wish to embrace a distinctively Islamic medicine.

Yunani medicine and Ayurveda have interacted to some degree, 
especially in materia medica. Though the primary languages o f  Yunani 
medicine are Persian and Arabic, there are also certain Sanskrit texts. 
Yunani postulates four basic humours, as distinct from Ayurveda’s three, 
and it has more o f  an orientation towards treatments in hospitals. T h e  
major difference between them is their clientele. Broadly, Yunani physi
cians treat M uslim patients, and Ayurvedic physicians treat Hindus.

In the first half o f  the sixteenth century Portuguese settlers came 
to Goa. T h e  first medical book printed in India was the Coloquios dos 
Simples, e Drogas he Cousas Mediqinais da India (1563) [Colloquies on the 
M edical Simples and Drugs o f India] by Garcia d’Orta (1490-1570). 
D ’Orta had gathered his material from local physicians, and the signs
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are that there was a free exchange o f  medical ideas at that time between 
the Portuguese and the Indians. Relationships however declined, and 
after 1600 the Portuguese introduced restrictions which in effect banned 
Hindu physicians in Goa.

D utch East India Com pany officials showed great interest in the 
natural history and medicines o f the M alabar coast where they traded 
and settled. H einrich van Rheede (16 37-9 1), the D utch governor, pub
lished between 1686 and 1703 a work containing nearly 800 plates 
o f Indian plants. Paul Herm an’s (1646-95) herbarium and Museum 
Zeylanicum provided major sources for Linnaeus’s Flora Zeylanica (1747).

T h e  British arrived around 1600. Facing unfamiliar and severe 
health problems, East India Com pany traders were keen to learn from 
the local vaidyas and hakims, and Indian doctors were curious about 
British surgery, since the art had lapsed among vaidyas. It was observed 
by Sir W illiam  Sleeman (1788-1856) that ‘the educated class, as indeed 
all classes, say that they do not want our physicians, but stand much in 
need o f  our surgeons.’

British physicians were initially prompted to adopt Indian methods 
by the problems involved in shipping medical stores from Europe. In 
time, however, they grew increasingly critical o f  the crudeness o f 
indigenous drugs and contemptuous o f what they saw as the short
comings o f Indian medicine. W ith  characteristic ethnocentricity, East 
India Com pany attitudes towards Indian medicine hardened. W hen 
medical colleges had been founded in Bengal and elsewhere under the 
British Raj, the study o f Ayurveda was given a semblance o f  support 
alongside British medicine; but with changes in educational policy after 
1835 and the suppression o f Ayurvedic teaching in state-funded medical 
colleges, British support for Ayurvedic training ceased. Ayurvedic physi
cians continued to practise, although their training was reduced to the 
traditional family apprenticeship system.

In the twentieth century, with the rise o f the Indian independence 
movement, indigenous traditions received active encouragement from 
nationalists. In recent decades there have been divided loyalties: since 
independence in 1947, the Indian government has oscillated between 
commitment to western medicine in the name o f progress, and accept
ance o f the fact that Ayurvedic medicine is widely practised, especially in 
the countryside, and commands sturdy loyalties. M any Indian physicians 
have a strong incentive to devote themselves to western medicine -  it 
is a passport to practise throughout the world.
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In 1970, the Indian Parliament passed the Indian M edicine Central 
Council Act, setting up a central council for Ayurveda. Since then 
government-accredited colleges and universities have provided pro
fessional training and qualifications. This training, however, includes 
some basic education in western methods, family planning and public 
health. In 1983, there were approximately one hundred officially 
approved Ayurvedic training colleges, many attached to universities. But 
although the number o f  Ayurvedic and Yunani colleges and dispensaries 
has multiplied since independence, government funding has been m ini
mal. Popular perception is said to be that the students in the indigenous 
medical schools failed to gain admission to modern western medical or 
professional universities.

T h e  traditions combine and are rarely exclusive. Private Ayurvedic 
practitioners make use o f  modern western treatments, often on the 
wishes o f  their patients: westem-style injections are widely regarded as 
a powerful, almost magical cure. In a small 1970s study o f  fifty-nine 
indigenous practitioners in Punjab and Mysore, researchers found that 
the vast majority o f  drugs being used were antibiotics and similar western 
medicines. T h e  idea that Ayurvedic physicians deal purely in herbs, 
roots, and therapeutic massage is a nostalgic myth. T o d ay  in India, the 
patient may take any o f many available paths towards greater health. 
T h ere exist side by side physicians o f  cosmopolitan medicine, Ayurveda, 
and Yunani, as well as others such as homoeopaths, naturopaths, tra
ditional bone-setters, yoga teachers and faith-healers.

T h e  trend, however, is towards the greater assimilation o f  western 
medicine, especially among the wealthy and cosmopolitan. It is note
worthy that Ayurvedic medicine has not yet achieved the vogue in the 
W est acquired by Indian philosophy and (thanks to fascination with 
acupuncture and the yin-yang system) by Chinese medicine.
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CHINESE MEDICINE

a s  w i t h  a y u r v e d i c  m e d i c i n e  in the Indian subcontinent, tra
ditional Chinese medicine has often been commended as ancient and 
timeless. Its champions (and occasionally its detractors) assert that 
Chinese medicine is essentially unchanged since the composition over 
two thousand years ago o f the Yellow Emperor's Inner Canon of Medicine 
(so called because it includes a dialogue between the ‘yellow em peror’ 
H uang-ti and his chief minister, C h ’i Po).

T h is characterization -  rather like the claim that, by contrast with 
western biomedicine, it is mild, draws only upon ‘natural’ substances 
and is holistic -  is to some extent the expression o f deep-seated prefer
ences. Even so, the long history o f Chinese medicine, and its ingrained 
attitudes towards knowledge and the human body, provide some 
grounds for the contrast. T h e  upholding o f traditional values and texts 
has counted for much and, unlike the W est, novelty has never been 
greatly valued in the Chinese medical tradition, or for that matter in 
Chinese intellectual and cultural life in general.

Chinese medicine is certainly distinctive yet not totally different 
from other medical traditions, and that is partly because it is not w holly 
indigenous. O ver the centuries, it absorbed many outside influences, 
from India, T ibet, central and south-east Asia. Since around 1850, it 
has been forced to come to terms with medicine from the W est. It is 
thought that blood-letting and the needling techniques from which 
acupuncture developed may have originated in central Asian shamanic 
curing. Buddhism brought from India beliefs concerning the soul and 
salvation which endorsed care for the ill and debilitated: the needy 
could find help in monastic hospitals or secure charitable treatment at 
dispensaries.

Indian medical theories are not easily reconciled with Chinese

*47
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models, however, though some scholars have held that the influence o f 
Ayurvedic or even Galenic classifications may be found in the use o f 
such categories as ‘hot’ and ‘cold’ in Chinese materia medica. (Such 
elements are more plausibly viewed as transcultural rather than as direct 
borrowings.) Buddhist charms were incorporated into classical Chinese 
therapy, and during the medieval period cataract operations were per
formed which probably derived from India. Certain o f  the key drugs in 
the materia medica were introduced or imported from abroad -  ginseng 
from Korea, musk from Tibet, camphor, cardamom and cloves from 
south-east Asia, aniseed, saffron, frankincense and myrrh from Persia 
and Arabia.

Chinese medicine thus assimilated elements from elsewhere; and as 
the Chinese tongue, Chinese Buddhism and Confucian philosophy were 
embraced by elites in various parts o f east Asia, so too was Chinese 
medicine. It was probably introduced to Korea with Buddhism before 
the sixth century a d , and Buddhist priests conveyed it from there to 
Japan. (Chinese medicine is known as banui in Korea, and as kanpo in 
Japan.) From the sixteenth century, it was taken by migrants to Taiwan, 
the Philippines and much o f  south-east Asia, and from the nineteenth 
century to the Americas and other continents. In such areas, it flourishes 
today alongside western medicine. Certain aspects, notably moxibustion 
and its needling techniques, became reasonably familiar in the W est 
from the seventeenth century, but they made few inroads into western 
medicine, though by the early nineteenth century acupuncture began 
to enjoy a vogue, especially in France. O nly time will tell whether the 
current popularity o f  acupuncture and Chinese medical philosophies 
will be lasting.

C H I N E S E  H E A L I N G

M edical learning was pursued, taught, developed and practised by edu
cated males, who mainly treated clients from the middle and higher 
strata o f urban society. T h e  great mass o f peasants and other poor 
people had recourse to folk or religious healers.

T h e main source for our knowledge o f the history o f classical 
Chinese medicine lies in a corpus o f texts: these include works on 
medical theory; on the classification, diagnosis, and treatment o f diseases 
(including compilations o f particular physicians’ case histories); and on
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drug use and prescriptions. Some ten thousand such specialized medical 
works exist.

T h e  earliest surviving texts date back about twenty-two centuries, 
and include even older materials. T his is an outcome o f  political and 
dynastic circumstances. China became politically unified in 2 2 1  b c , and 
the first emperors o f the Han dynasty ( 2 0 6  b c - a d  2 2 0 )  set about laying 
down political, philosophical and cosmological orthodoxy. T h is period 
brought the emergence o f the medical canon which constitutes the 
theoretical basis for the ‘high classical tradition’ o f  medicine, which set 
the reference frame for subsequent thinking and debate. A  unified 
empire created and demanded a unified body; the healthy state presup
posed thinking about the healthy body.

T h e core works in this tradition are the Inner Canon, the Divine 
Husbandman's Materia Medica, the Canon of Problems and the Treatise on 
Cold-Damage Disorders. T h e  former two works are scriptural in status, 
considered as comprising the wisdom and teachings o f legendary sages. 
A  learned physician would be expected to be completely familiar with 
these works. T h e two latter works were fundamental classics, which a 
physician would equally be expected to know by heart, but they were 
regarded as human knowledge acquired through experience, not divine 
revelation; such knowledge could be queried, revised and even over
ridden.

T h e  divisions o f  the Inner Canon spell out teachings on core subjects: 
the physiological constitution o f the body, including the circulation o f 
qi\ health and the onset and progression o f disease; and therapy through 
needling (blood-letting or acupuncture). T h e  Canon o f Problems 
addresses eighty-one ‘difficult issues’ from the Inner Canon, relating 
mostly to diagnosis and needling treatment. Its significance as an adjunct 
to the Inner Canon was unquestioned until the Song dynasty (960-1279), 
but thereafter, where conflicts were remarked between the two works, 
medical authors simply assumed that the writer o f the Canon o f Problems 
had failed to grasp the definitive teachings o f the Inner Canon.

T h e  Treatise on Cold-Damage Disorders deals with the diagnosis and 
remedy o f diseases caused by external cold factors (shanghan bing): what 
western medicine would call acute infectious fevers. Diagnosis is in line 
with what is known as the Six W arps theory, and treatment is not by 
needling but by medications. Particulars are given for 113 prescriptions, 

many still in use.
In the twelfth century Chinese physicians began to refine shanghan
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(cold-factor) theory into a doctrine o f heat-factor disorders (wenre bing), 
thereby distinguishing between disorders said to have distinct aetio
logies. T his tendency gathered momentum during the seventeenth cen
tury, when there was a wave o f  serious epidemics. Dissatisfaction with 
the shortcomings o f cold-damage theory led to a series o f works on 
heat-factor disorders, chief o f which was the Wenre lun o f Ye Tianshi 
(c. 1740), which unfolded the ‘triple burners’ (sanjiao) system to classify 
these.

T h e  Divine Husbandman's Materia Medica contains a description o f 
the properties and virtues o f over three hundred vegetable, animal and 
mineral drugs, ordered into three classes: upper, middle and lower. T h e 
upper class o f drugs was gentle and cumulative in action, fostering health 
and longevity; the more robust lower class was to be used in response 
to the actual onset o f  disease. T h e  longevity-oriented classification was 
abandoned in later materia medica for systems more directly based on 
the curative qualities o f  drugs, categorized according to a system o f 
correspondences between yin yang and wu xing (the ‘ five phases’). T h o u 
sands o f  listings o f  materia medica were produced over the centuries, the 
main being the late sixteenth-century Bencao gangmu.

T H E  T R A D I T I O N

W h y did these ancient texts become so authoritative as the core o f 
Chinese medicine? W ere Chinese physicians concerned principally with 
theory and indifferent to empirical evidence and the teachings o f experi
ence? W as Chinese medicine essentially philosophically oriented? Some 
have seen it that way. O ther histories o f Chinese medicine o f  a W higgish 
nature have been produced, seeking to show how a progressive win
nowing took place o f the grains o f science from the husks o f superstition. 
It has been claimed that Chinese physicians evolved theories (such as 
the heart as a pump) which match the evolutionary development o f 
scientific medicine, but critics, by contrast, have dismissed Chinese 
medicine as an inchoate muddle o f speculation.

It is important to remember that traditional Chinese medicine is a 
classical scheme o f knowledge. T h e role o f such basic concepts as yin 
yang and wu xing remained definitive, even if  their meanings were sus
ceptible to being modified. Canonical works were considered as the 
cardinal guides to comprehending the human body (microcosm) and
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its relations to the macrocosm. In the Chinese, as in other text-based 
traditions, there was a scholarly predisposition towards ironing out doc
trinal differences by means o f  a quest for higher unity. Doctrines were 
built upon the belief that the human body represents a microcosm o f 
the natural and social worlds. Bodily processes follow patterns compar
able to those governing the workings o f nature. T o  explain health and 
disorder, the Inner Canon thus standardly invokes the foursome o f 
Heaven, Earth, M an and Society:

A  human body is the counterpart of a state.. . .  The spirit [the 
body’s governing vitalities, shen] is like the monarch; the blood xue 
is like the ministers; the qi is like the people. Thus we know that 
one who keeps his own body in order can keep a state in order. 
Loving care for one’s people is what makes it possible for a state 
to be secure; nurturing one’s qi is what makes it possible to keep 
the body intact.

Health depends on the preservation o f harmony within the body, and 
harmony between the body, the environment and the larger order o f 
things. H ealing is a question o f knowing how harmony can be restored; 
and the task o f the physician is as much philosophical as technical.

Classical Chinese medical theory concentrates on the body viewed 
as a natural entity influenced by a terrestrial environment. Sickness can 
be brought on by some internal upset or by such external factors as 
cold, damp or contagion. In popular thinking, however, the factors 
responsible for illness were largely social or supernatural: sickness was 
often seen as punishment for causing offence to one’s ancestors. Pesti
lence and plague m ight result from wrongdoing or from a ruler’s wicked 
deeds -  or from ancestral curses.

Before the Han dynasty which began in 206 b c , individual sickness 
had often been attributed to evil spirits or evil ‘wind’, which possessed 
the soul: cures were by exorcism or drugs and charms and talismans 
were used to ward o ff attacks. Children’s anchoring to their souls was 
feeble, so they were particularly vulnerable. T o  this day, a major class 
o f children’s maladies is termed ‘fright’. Although the emphasis on 
supernaturally caused disorders waned, most medical works recognized 
their existence.

From  the earliest systematic formulations o f cosmological principles 
around 2 0 0  b c , illness processes were regarded by physicians as deter
mined by certain principles (one may compare Hippocratic thinking in
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Greece). Chinese natural philosophy deals in relations, processes and 
cycles o f transformation. T h e  principal stuff o f  the natural world is qi 
(ich’i), variously translated as ‘air’ , ‘vapours’ or ‘energy’ (and perhaps to 
be compared with the pneuma or spiritus o f  G reek medicine). In natural 
philosophy, qi stimulates a process o f transformation, or is the medium 
through which such a process takes place. It permeates the cosmos; life 
comes from a build-up o f qi, and death from its dissipation; in respect 
o f living beings the word may be understood as ‘vital energies’ . A  person 
must nurture the qi which regulates bodily functions, so as to preserve 
good health. But it can also be disruptive -  ‘pathogenic’ qi triggers 
illness.

A  concept fundamental for understanding the distribution o f qi is 
the pairing o f  yin yang. T o  yin are ascribed qualities that westerners 
have sometimes viewed as the polar opposites o f  yang-, female-male, 
dark-light, cold-hot, and so on. But these concepts are not static op
posites; they are always relational. In any one phenomenon yin and yang 
are interrelated and subject to cyclical change. Yin yang gives structure 
to the patterning o f  space and time. Yang is more exterior, yin more 
interior. As pathogenic qi penetrates the outer yang qi, which constitutes 
the body’s defences, it gains access to the inner regions o f yin qi, which 
supplies the body with nourishment and growth; and thereby becomes 
more perilous. Like all natural processes, a malady will go through 
active yang phases and latent yin phases: after a yang sickness peaks, it 
moves into a yin phase for which distinctive treatment is required. Yin 
yang relations are elemental, complex, and have to be understood at 
many different levels. In health and in sickness, the body is in constant 
need o f fresh assessment.

T h e  term wu xing (five phases) was formerly translated as ‘five 
elements’ but it does not match the G reek notion o f elements; ‘phases’ 
better conveys the dynamic quality. T h e  five phases are wood, fire, 
earth, metal and water. Each is characterized by action or interaction; 
in a physiological context, wood denotes a growth phase and branching 
development; fire a phase o f  rapid upward dispersal, and so forth. Each 
is manifested in a characteristic colour, flavour, emotion, physiological 
system, bodily secretion, etc. T h e  theory o f  how these phases interrelate 
is known as ‘systematic correspondence’. T h e  five phases spontaneously 
engender one another in the sequence mentioned (the order o f ‘mutual 
production’), and a cycle o f  ‘mutual restraint’ also occurs: wood, earth, 
water, fire, metal.
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Overall, the body is a microcosm whose processes, normal and 
abnormal, are understood to be configured by the universal character
istics o f  qi, yin yang, and the five phases. It is contained and separated 
from the outer environment by a skin which is not impermeable but 
marked by pores which external pathogens can penetrate.

W ithin the body, qi has two components -  these are often referred 
to as vital substances but they are processual rather than material. T h e  
yang element, likewise called qi, represents the capacity for action and 
transformation; the yin component, called xue (literally ‘blood’), rep
resents the capacity for circulation, nourishment and growth. Another 
vital substance, usually translated as ‘essence’ (jing), includes the nourish
ment obtained from food and the reproductive powers and substances 
(including semen) necessary for procreation. T h e  vital substances circu
late through the body in regular cycles along the circulation tracts (Jing 
luo or jin g  mat). These passages include the anatomically identifiable, 
blood vessels but also the invisible pathways along which qi in its various 
embodiments circulates. T h e circulation tracts connect the visceral 
systems.

Before the theory o f  systematic correspondence was fully elaborated, 
the conception o f tracts and viscera was closer to western anatomy. 
Early texts identify tracts with blood vessels; others sketch the location 
o f the viscera. Chinese physicians were not interested in the model o f 
the body as a machine, however, nor was exact anatomical knowledge o f 
the organs necessary as medical theory shifted from matter to processes.

Classical medical theory involves five yin visceral systems (the car
diac, hepatic, splenetic, pulmonary and renal), and six yang systems: 
gall-bladder, stomach, large intestine, small intestine, urinary bladder 
and the sanjiao (triple burner). T h e  yin systems create, transform, gov
ern, and accumulate qi, xue and jing-, th eyang systems receive and process 
food to generate qi, xue and jing  and get rid o f  the waste. Despite the 
superficial correspondence between most o f these systems and western 
anatomical organs like the heart, lungs and liver, the primary focus is 
on functions and their interrelations; the triple burner, which evolved 
late in Chinese medicine, does not correspond to any anatomical entity, 
yet possesses a well-defined range o f functions. T h e  relations between 
the visceral systems, and the ways in which malfunctioning in one affects 
the others, are to be grasped in terms o f the theory o f systematic corres
pondence. Because the relationships between the viscera and the associ
ated senses, organs, emotions and secretions are seen as systemic, there
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can be no such thing in Chinese medical thought as a Cartesian mind/ 
body dualism.

W hen qi is circulating correctly through the body, harmony and 
balance prevail, external threats are kept at bay, and the individual enjoys 
good health. T h is harmony is maintained through temperate behaviour. 
T here are many ways for an individual to generate qi: through diet, 
exercise, preventative acupuncture or moxibustion, meditation or sexual 
techniques. Such methods not only enhance health but extend longevity 
-  some texts decreed a lifespan o f  over a hundred years to be the norm 
to aim for -  while others, in Taoist fashion, even aspire to immortality.

Disorder (bing) results from an imbalance o f yin and yang, causing 
disturbance o f qi circulation, which then impairs the normal transforma
tive functions o f  the vital fluids and the visceral systems. Obstruction, 
accumulation or depletion o f  qi or xue in one o f the visceral systems 
will m odify its function and dispersion through the organism in a pattern 
dictated by phase dynamics and modified by the sufferer’s constitution. 
I f  caught in the early yang phases, the imbalance can be treated and 
health restored. O nce it reaches the life-threatening yin phases, the 
damage may be irreversible -  indeed, a physician would be entided to 
refuse to take on the case.

A  disorder is produced by the irrupdon o f  an external pathogen or 
by internally generated imbalance. ‘Excesses’ are the main problem, 
but moderation precludes both excess and abstinence -  gynaecological 
disorders are characteristic o f  widows deprived o f  sex, and lack o f appro
priate emotion can be as harmful as its excess. External pathogens (nox
ious qi) include heat, cold, damp, ingestion o f  poisonous substances, 
fright (in the case o f  children), or sexual intercourse with ghosts. T h e  
particular configuration o f  a disorder is shaped not only by the pathogen 
but by the constitution o f  the sufferer, which influences its phase dynam
ics. T h e  range o f disorders caused by one particular type o f pathogen 
(cold-damage disorders, for example) thus follows a general pattern, but 
has a wide array o f conceivable variations. Handbooks o f  diagnosis and 
treatment frequendy classified them for convenience’s sake by symptoms 
rather than causes, but they could not be cured unless their fundamental 
causes were grasped.

Classical Chinese medicine has what m ight be called a humoral or 
a constitutional approach to disease -  ‘biomedical’ concepts o f disease 
are largely absent. In the seventeenth century, however, a wave o f 
epidemics led physicians to postulate the existence o f  certain types o f
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pathogenic qi, which entered the body through the nose and mouth, 
and which, in the case o f  tuberculosis or smallpox, could be communi
cated by contact. T his was a new concept, closer to the western one o f  
infectious diseases, but was employed for a limited category o f  disorders 
only.

P R A C T I C E

A  physician, when consulted by a patient, had to identify the disorder 
and its development before considering treatments. V ery often, its root 
cause would be obscured by a plethora o f complex symptoms. It was 
also crucial to know the background and constitution o f the patient, 
which would influence the course o f  the illness and indicate the likely 
response to treatment.

T h e  practitioner would reduce symptoms to a manageable set o f 
dynamic characteristics: the fundamental cause, how the qi was affected, 
which visceral systems were impaired. T h e  most popular system for 
determining the type o f manifestation was the ‘Eight Rubrics’, first 
outlined in the Inner Canon, which loops four sets o f  polar opposites: 
inner-outer, cold-hot, depletion-repletion, andyin-yang. Another system 
is the Six W arps, first developed in the Treatise on Cold-Damage Disorders, 
which classifies manifestations according to the degree o f penetration 
o f the pathogenic qi. From the seventeenth and eighteenth centuries, 
this procedure was developed by heat-factor disorder theorists into a 
four-level classification based on the location o f  symptoms among the 
triple burners (san jiao).

T h e  earliest medical texts emphasize pulse-taking as well as observa
tion o f physical and emotional signs. T h e pulse provided information 
about the circulation o f qi, thus indicating the basic imbalances in the 
body and how the visceral systems were affected. It was elaborated into 
a complex art, the radial pulse o f the wrist being palpated at three 
different depths at each o f three locations, and classified according to 
strength, duration, resonance, texture, rhythm, and so forth. According 
to the twelve-volume Mei Ching ( a d  280) [Book o f the Pulse]:

T he human body is likened to a chord instrument, of which the 
different pulses are the chords. The harmony or discord of the 
organism can be recognized by examining the pulse, which is thus 
fundamental for all medicine.
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Consideration also had to be given to the patient’s complexion, breath
ing, emotional state, temperature, pain, sensory or motor problems, 
eating and digestive patterns. D eep-lying visceral effects were discern
ible in well-defined ways. Ailments o f the hepatic system were mani
fested in the state o f  the eyes and were associated with anger; kidney 
disorders affected the bones and ears as well as sexual capacities, and 
elicited feelings o f fear. Emotional or intellectual disorders were con
strued as symptoms o f wider constitutional conditions rather than as 
‘psychiatric’ diseases.

T h e  physician took the case history from the patient and his or her 
family, and was interested not only in behaviour patterns that might 
be the immediate causes, (exhaustion, exposure to cold, melancholy, 
over-eating, etc.), but in validating cyclical patterns in the symptoms 
(insomnia, pain or fever, appetite loss, complications in childbearing). 
Diagnosis became more elaborated over the centuries, a systemization 
based on tongue examination, for example, appearing in the nineteenth 
century. T h e  twentieth century has brought the incorporation o f 
temperature measurement, blood count and blood-sugar levels. N ever
theless, the fundamentals o f  the ‘Four M ethods o f Examination’ remain 
interrogation, ocular inspection, auditory and olfactory examination, 
and pulse-taking. Therapy combines two aspects: it eliminates the 
pathogenic qi and counters its effects, while building up the orthogenic 
qi which constitutes the body’s defences.

For almost all diseases a package o f therapies was offered. T h e  
dangerous symptoms o f an acute disorder, such as coma or elevated 
fever, had to be treated at once, before the underlying imbalance could 
be approached, but choice o f  treatment would always take those troubles 
into account. For instance, although certain yin drugs were highly effi
cacious in reducing acute fever, if  it were a symptom o f a yang depletion, 
yin drugs would aggravate the trouble. T h e  physician adjusted the 
therapy step by step as the malady was gradually brought under control.

Almost all illnesses were understood as ‘internal’ -  even skin prob
lems or injuries. Problems o f  the eyes had to be cured through treatment 
o f the hepatic system, and a disorder o f the visceral system could be 
relieved only by restoring the yin and yang balance, not by directly 
attacking the diseased organ. ‘External medicine’ was o f secondary 
importance. Apart from a short period predating the theory o f  systematic 
correspondence, surgery was not included in mainstream medicine.

Drugs form by far the most important therapy in traditional
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medicine, and their action was classified in various ways. Some drugs 
replenished depleted qi or blood, others dispersed pathogenic qi, acted 
as sudorifics or as purgatives, expelled cold or reduced heat. M ost pre
scriptions (fang) included a combination o f drugs in specified pro
portions: perhaps a strong dose o f a powerful ‘principal’ drug to break 
up thickened blood, smaller quantities o f  a ‘leading’ drug to direct 
the principal agent to the affected visceral system, one ‘auxiliary’ drug 
to complement the principal drug, and another auxiliary to prevent 
undesirable side-effects.

T h ere are thousands o f well-known fang which have been in use 
for centuries. Some medicines were pills or powders made up by the 
physician or the pharmacist; others were taken as syrups, decoctions or 
infusions. Some could be purchased readymade as patent medicines; 
others were secret, handed down within a family. Also important were 
acupuncture and moxibustion.

A C U P U N C T U R E  A N D  M O X I B U S T I O N

Acupuncture involves inserting fine metal needles one-half to several 
inches in length into the skin. T h e  needles, which in some cases are 
driven in with great force and in others inserted gently, are set at 
different depths, and the point o f insertion is o f particular importance. 
T h e  oldest existing catalogue o f insertion points, the section called Ling 
shu in the Inner Canon, dates from about 1 0 0  b c , but the points are 
named in an earlier collection. There were 365 in the second century; 
the number grew.

O nce inserted, the needles are twirled and vibrated. T h e  physiology 
o f acupuncture rests on the Taoist doctrine that the life force qi, or 
energy, circulates through all the body’s organs. T h e  acupuncture points 
are located on fourteen invisible lines or meridians running the length 
o f the body, and points on those meridians ‘control’ certain physical 
conditions. All disease is the result o f imbalance in the energy flow in the 
body. Pain or disease is the manifestation o f imbalance, and acupuncture 
needles introduce a restorative and balancing qi.

M oxibustion is a technique involving the burning o f small pellets 
o f dried wormwood at points on the skin (a practice in some ways 
analogous to cupping in the W est). Both acupuncture and moxibustion 
were believed to produce stimulation o f key nodal points along the qi
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circulation tracts; they unblocked obstructed qi, redirected it to depleted 
viscera and so restored regular circulation.

Propriety dictated that the physical contact between physicians and 
genteel patients be kept to a minimum, especially with females who 
might remain concealed behind a screen and communicate with the 
physician only via a husband or a maidservant. W hile drug therapy 
was the most common treatment prescribed, there were acupuncture 
specialists who did not prescribe drugs; and many lay people performed 
acupuncture or moxibustion within the family. Massage was not per
formed by physicians; for that there were lower-class experts, as also 
for childbirth.

T H E  H E A L E R S

Classical Chinese medical cosmology was secular and naturalistic, even 
if  the mass o f the people saw illness as caused by malevolent ghosts, 
angry ancestors, insulted gods, karma and sin. T h e  medical corpus 
depicted two kinds o f healer. One was the so-called ‘Confucian physi
cian’ (ruyi), a gentleman scholar o f good family who studied the medical 
arts in a spirit o f  benevolence. This philosophical healer acquired acu
men first through studying texts, then by personal experience. T h e 
second respectable practitioner was the ‘hereditary physician’ (shiyi). He 
came from a line o f doctors, so his training included apprenticeship as 
well as book-learning. Such families often rose to fame by specializing 
in a certain disorder or holding some secret prescription. Some had 
the status o f regular family doctors, receiving an annual retainer from 
well-to-do clients. T h e y  were expected to treat poor patients gratis.

These two categories o f healer did not make up a profession in the 
modern western sense. T h e  nearest to professional physicians were those 
who took medical examinations instituted by the state before serving as 
state medical officers. But their rank was not high, and they seldom 
shone in the medical pantheon. T h e  medical corpus also refers to an 
array o f  quacks, ‘vulgar doctors’, itinerants, priests, shamans, acupunc
turists, masseurs and old women. These healers had no prestige -  they 
were not scholars or philosophers or gentlemen. W om en healers were 
generally depicted as illiterate, ignorant and unscrupulous but, despite 
male reservations about their integrity, large numbers o f midwives and 
wet-nurses served the health-care needs o f  gentlewomen. T h e  Korean
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state introduced formal medical training for women in the fourteenth 
century, though it was o f  low status.

Case histories show that the sick were likely to seek help from a 
variety o f healers, many o f them religious. Religious healing still retains 
its importance throughout east Asia, and has even shown a resurgence 
in the People’s Republic o f China. T h e  earliest hospices and charitable 
medical services in China were established by Buddhist monasteries in 
the early centuries a d . Confucians also took health services seriously; 
they believed in a link between the health o f the body politic and the 
health o f the people at large, care for the well-being o f  one’s inferiors 
showed one’s fitness to rule.

W hen Buddhist monasteries were nationalized during the T an g  
dynasty in the ninth century, imperial authorities assumed responsibility 
for their infirmaries. State initiatives continued throughout the Song and 
Yuan dynasties, when the government also sponsored the compilation o f 
materia medica and established charity pharmacies and clinics. T h e 
decline o f  government medical services during the late M ing Dynasty 
(1c. 1500-1644) was attended by a rise in private medical charities.

M O D E R N  D E V E L O P M E N T S

U ntil the nineteenth century, Chinese medicine more or less matched 
its European counterpart in efficacy and prestige. T h e  emperors allowed 
restricted access to westerners, but few Chinese physicians had any 
knowledge o f European medicine.

Japanese scholars, however, had access through westerners per
mitted to live in the port o f Nagasaki, and from the eighteenth century 
‘Dutch scholarship’ (rangaku) flourished. Japanese rangaku physicians 
became interested in anatomy and surgery, and introduced Jennerian 
vaccination in 1824. Its success helped to undermine the authority o f 
kanpo, and schools o f  western medicine appeared. But international poli
tics more than scientific efficacy effected this change. By 1850, both 
Japan and China were forcibly confronted with the terrifying strength o f 
the western powers and a medicine confident o f its scientific superiority.

T h e  Japanese M eiji government resolved to adopt the German 
system o f medical training in 1869, sent many students to Germ any for 
this purpose and restricted the practice o f kanpo. A  state system o f 
western medical education and services was established, and by 1900
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there were three imperial and eleven other state colleges o f western 
medicine in Japan. By 1912 these institutions had trained 14,552 physi
cians -  around two thirds o f all those in practice. Similar policies were 
established when the Japanese annexed Taiwan (1895) and Korea (1910). 
Chinese medicine has made a comeback in modern Japan, together with 
other cultural revivals. It remains separate and largely private, although 
it has become professionalized, and standardized training, including 
basic anatomy and physiology, is offered in private medical colleges and 
hospitals. Both Japan and Korea include Chinese medical prescriptions 
and treatments in their insurance systems.

T h e  Chinese became familiar with western medicine through 
missionaries, who arrived after the treaties o f i860. M any reformers 
thought Chinese medicine pardy responsible for the country’s defeats, 
but others preferred to reform and modernize rather than abandon it. 
In any case, the weak regime o f  the late Q ing was in no position to 
effect M eiji-style reforms. T h e  chief impulse for change came not from 
the state but from the detested foreigners, in particular the Chinese 
M edical M issionary Association, founded in 1886, which, together with 
the Rockefeller-funded Chinese M edical Commission, tried to regu
larize medical education and services by establishing union medical 
colleges in Peking (Beijing) and other major cities between 1903 and 
1912. But by 1913 there were only 500 Chinese medical students receiv
ing training in all mission services throughout China.

Republican China (19 11-4 9 ) developed ambitious plans to establish 
a modern state medical system. In 1926, about one hundred cities had 
western-style medical practitioners or hospitals, and in 1928 the nation
alist government used them as nuclei for health institutions, organizing 
medical education, health centres and hospitals from the capital right 
down to village paramedics. Peasant health care was a high priority: 
village health workers were given a few weeks’ intensive training in 
elementary hygiene, diagnosis and treatment o f standard minor illnesses, 
immunization against smallpox, typhoid and diphtheria, and referral o f 
serious illnesses to higher authorities. T h e system drew upon western 
medicine; although Chinese medicine was not banned, it suffered from 
the competition.

After 1948, the nationalist health-care structure was taken over 
almost unchanged by the new communist regime, though Chinese medi
cine was integrated into the system. Science was touted as the key 
to the future, but nationalistic sentiment reinforced by anti-bourgeois
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ideology gave Chinese medicine a new symbolic authority, leading to 
professional parity with western medicine. T o p  physicians are required 
to have a basic training in westem-style as well as traditional medicine. 
Indeed, in the late 1950s, when China was desperately short o f skilled 
practitioners, up to 2000 doctors at a time were withdrawn from regular 
practice for three years’ study o f traditional medicine, and the govern
ment devoted much o f  its health budget to providing hospitals, clinics 
and medical schools for Chinese medicine. T h e  ‘barefoot doctors’ o f  
the 1960s and 1970s included among their skills simple acupuncture 
and a knowledge o f Chinese materia medica.

T h e  balance between western and Chinese medicine has fluctuated, 
and the notion o f  a ‘syncretic medicine’, combining the best o f  the 
two types became popular. Attempts have been made to establish an 
experimental, scientific basis for Chinese medicine, setting it up as a 
rival to biomedicine. There has been a switch from functionalism to 
materialism in medical concepts, accompanied by a tendency to reduce 
Chinese technical terms to their biomedical equivalents. H owever xue 
in classical medicine includes a whole range o f meanings, only one o f 
which more or less corresponds to the biomedical concept o f ‘blood’ . 
W hile most contemporary practitioners recognize this distinction, there 
is a tendency to use the meanings interchangeably. Materialism provides 
a way o f elucidating Chinese medical theory and therapeutics in western 
scientific terms, applying the methods o f the experimental laboratory: 
the location o f  the acupuncture tracts has been explored, and expla
nations o f the effects o f acupuncture anaesthesia given in terms o f endor
phins; the pharmacological effects o f Chinese drugs have also been 
tested.

T h e  classical concept o f knowledge continues to shape the thinking 
o f contemporary practitioners o f  Chinese medicine: neither in Beijing, 
Tokyo, nor Seoul can a physician be trained without becoming 
acquainted with the works o f the Canon. But classical Chinese is no 
longer an essential linguistic element o f  medical education. Physicians 
may become acquainted with the classical works and the traditions o f 
exegesis through excerpts or quotations in modern textbooks. In the 
People’s Republic and Taiwan, the emphasis on practice means that 
many doctors receive only a superficial training in the theoretical ration
ale underlying therapy. Chinese medical practitioners used to reinforce 
their prestige by their skills with the book; now they assume the trappings 
o f western medicine: even traditional physicians carry stethoscopes.
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From  the wider perspective there is a key difference between the 
eastern and western medical traditions. Both initially shared common 
assumptions about the balanced and natural operations o f  the healthy 
body and these were inscribed in hallowed texts. W estern medicine 
alone radically broke with this. An entirely new medicine grew up in 
the W est -  scientific medicine -  building upon the new sorts o f  knowl
edge, programme and power that followed from anatomy and the 
investigations o f  the body it opened.

T o  this day the relations between the western and the eastern 
traditions remain unresolved. Early western physicians dabbled in 
moxibustion. But in 1794 European surgeons visiting China on an em
bassy led by Lord M acartney were openly contemptuous o f  traditional 
Chinese medicine for its ignorance o f  anatomy and hence o f medicine’s 
‘scientific’ basis. And though acupuncture had small pockets o f  followers 
in nineteenth-century France and Britain it has been only in the last 
generation that the claims o f  Chinese medicine have found widespread 
acceptance in the W est. T h is is due partly to a new multiculturalism 
and partly to rejection in some quarters o f high-tech values; but it also 
results from ‘scientific’ explanations o f acupuncture anaesthesia in terms 
o f endorphins and other neurotransmitters. W hether East and W est 
will ever meet, medically, remains unclear.
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RENAISSANCE

T H E  O L D  W O R L D  A N D  T H E  N E W

T H E  M O S T  M O M E N T O U S  E V E N T  F O R  H U M A N  H E A L T H  W a s  Colum - 
bus’s landfall in 1492 on Hispaniola (now the Dominican Republic and 
Haiti). T h e  Europeans’ discovery o f America forged contact between 
two human populations isolated from each other for thousands o f  years, 
and the biological consequences were devastating, unleashing the worst 
health disaster there has ever been, and precipitating the conquest o f 
the N ew  W orld by the O ld W orld ’s diseases.

T h e  forebears o f the ‘Indians’ Columbus encountered in his attempt 
to find a short-cut to the ‘Indies’ or China were hunter-gatherers. Before 
or around 1 0 ,0 0 0  b c  such people had crossed the Bering Straits from 
Asia to Alaska via a land bridge created by the fall in sea levels during 
the last Ice Age. T h e y  were relatively disease-free; lacking domesticated 
animals, they had no walking disease-carriers except themselves, and on 
their travels they encountered no other humans.

T h e  melting o f  the great N orth American glaciers isolated that 
continent while opening it up to the newcomers, who spread south. In 
time the Maya, Aztec and Inca to the south and the Mississippian peoples 
o f N orth  America settled into sedentary agriculture, cultivating maize 
and beans, cassava and potatoes, and in some cases building complex 
civilizations centred on vast cities -  which spawned all the familiar health 
problems. Tuberculosis developed, as did pinta and other treponemal 
infections, including non-venereal syphilis, various disorders caused by 
intestinal parasites, and Chagas’ disease. W ith  agriculture came the 
nutritional maladies typical o f monocultures.

T h e  Amerindian peoples developed their own forms o f  medicine, 
with priests, shamans and sorcerers conducting healing rituals. Super-
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natural powers were believed to inflict pestilence to punish misdeeds, 
and in M exico and Peru disease was connected with witchcraft and the 
malevolent shades o f dead animals, demons and deities. Native Am eri
cans acquired knowledge o f the healing properties o f various vegetable 
products: Peruvian Indians chewed coca leaves against hunger and 
fatigue, while cacao (cocoa) was the Aztecs’ most important tonic and 
medicinal beverage, powdered and boiled in water with honey, vanilla 
and pepper. T h e  Incas had herbs for headaches and other pains; and 
they used scopolamine, a poison from the datura plant, as an anaesthetic. 
Broken bones were treated with fat from the nandu, an ostrich-like bird, 
and llama kidney juice was dropped into aching ears.

N orth  American Indian tribes had a less extensive materia medica. 
T h ey  used sassafras, holly, sunflower seeds and infusions o f flaxseed, 
inhaled the smoke from burning twigs to treat chest conditions, and 
used decoctions o f mushrooms and peyote as hallucinogens. A  Spanish 
explorer, Cabeza de Vaca, travelling in the 1520s through what is now 
Texas, observed the healing practices o f  the native Indians: ‘their 
method o f cure is to blow on the sick, the breath and the laying-on o f 
hands supposedly casting out the infirmity.’ H e had no doubt what to 
think o f that: ‘W e scoffed at their cures.’

T h e  N ew  W orld peoples were not living in a golden age, but they 
had been spared Eurasian afflictions. Thus they were vulnerable virgin 
soil, entirely without resistance to epidemics imported by the conquista- 
dores. T his was not the first time Spanish conquest had brought diseases 
to a virgin population. In the fifteenth century, the Iberian conquest o f 
the Canary islands had meant total devastation o f the native inhabitants, 
the Guanches, whose immune systems were helpless against European 
infections. O riginally there were some 100,000 Guanches; by 1530 
only a handful was left, and in the seventeenth century they became 
extinct, spectacular victims o f  what has been called ecological 
imperialism.

T h e first epidemic, which struck Hispaniola in 1493, may have been 
swine influenza, carried by pigs aboard Colum bus’s ships. O ther deadly 
diseases then struck in hammerblows, so that N ew  W orld populations 
were reeling even before smallpox reached the Caribbean in 1518. T h at 
outbreak killed one third to one half o f  the Arawaks on Hispaniola and 
spread from there to Puerto Rico and Cuba. A  few Spaniards fell sick 
but none died and, as ever, all was attributed to G o d ’s will, in support 
o f the Christian conquest.
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Smallpox accompanied Hernan Cortes (14 8 5-1547) to M onte
zuma’s Aztec M exico, where the main town was Tenochtidan (modern 
M exico City); with some 300,000 people, it was three times the size o f 
Seville. Contact spread the disease among the natives outside the city 
and then within. In 1521, Cortes attacked with 300 Spaniards. Three 
months later, when the city fell, the conqueror learned that half its 
people had died, including M ontezuma and his successor: ‘a man could 
not put his foot down unless on the corpse o f an Indian.’ T h e  same 
happened when Pizarro (c. 14 75 -15 4 1) took on the Incas: smallpox ran 
ahead o f  him to Peru. By 1533, when he entered Cuzco to plunder its 
treasure, the Incas were incapable o f serious resistance.

Infections thus primed and sped conquest, rippling outwards to fell 
countless indigenes the Spanish troops did not have to butcher. T h e 
consequent epidemics did not merely exterminate vast numbers, they 
destroyed the will to resist -  the psychological impact was as devastating 
as the physical. Between 1518 and 1531, perhaps one third o f  the total 
Indian population died o f smallpox, while the Spanish hardly suffered. 
W ith  allies like microbes, the Europeans did not require many soldiers 
or much military acumen.

These initial smallpox outbreaks were only the beginning o f a long, 
mainly unintentional, but almost genocidal germ onslaught unleashed 
against the Amerindians. W aves o f measles -  1519 (Santa Domingo), 
1523 (Guatemala) and 1531 (Mexico) -  influenza, and finally typhus 
followed, all bringing devastating mortalities. In 1529 measles killed 
two thirds o f those who had just survived smallpox; two years later it 
had killed half the Hondurans, ravaged M exico, raced through Central 
America and attacked the Incas. Repeated epidemics followed, one o f 
the worst being that o f typhus, which towards 1600 killed about two 
million people in the Mexican highlands. By then, 90 per cent o f the 
local inhabitants had died in successive diseases, and the fabric o f life 
had fallen to pieces.

T h ou gh  the mainland populations o f M exico and the Andes gradu
ally recovered, in the Caribbean and in parts o f Brazil decline verged 
upon extinction; from as early as 1520, the Spanish imported slaves 
from Africa to meet the labour shortages in their lucrative Peruvian 
silver mines. African slaves, in turn, brought malaria and yellow fever, 
creating further disasters. Guns and germs enabled small European 
bands to conquer half a continent in what might be called, to echo 
Gibbon, another victory o f barbarism over civilization.



R E N A I S S A N C E

In later centuries the N orth American Indian population was simi
larly decimated by the English and French, sometimes by the fiendish 
distribution o f smallpox-infected blankets and clothes. In 1645, smallpox 
killed half the Hurons; the same happened later with the Cherokees in 
the Charleston area, and with the Omahas and the Mandans. N o t one 
European fell sick o f  smallpox in 1680, when the Revd Increase M ather 
(16 39 -1723) tersely recorded that ‘the Indians began to be quarrelsome 
. . . but G od ended the controversy by sending the smallpox among 
the Indians’ . T h e  wholesale destruction o f indigenous N ew  W orld 
populations continued for over three hundred years; twenty million 
slaves had to be shipped to America to fill the vacuum, causing cruelty 
and suffering on a scale not matched until the regimes o f H ider and 
Stalin.

S Y P H I L I S

European expansion produced the ‘Columbian exchange’, a highly 
unequal disease trade-off in which Columbus may have brought one 
killer disease back from the Americas: syphilis. T his broke out in 1493-4  
during a war between Spain and France being waged in Italy. W hen 
Naples fell to the French, the conquerors indulged in the usual orgy o f 
rape and pillage, and the troops and their camp-followers then scattered 
throughout Europe. Soon, a terrible venereal epidemic was raging. It 
began with genital sores, progressing to a general rash, to ulceration, 
and to revolting abscesses eating into bones and destroying the nose, 
lips and genitals, and often proving fatal.

Initially, it was called the ‘disease o f N aples’, but rapidly became 
the ‘French Pox’ and other terms accusing this or that nation: the 
Spanish disease in Holland, the Polish disease in Russia, the Russian 
disease in Siberia, the Christian disease in Turkey and the Portuguese 
disease in India and Japan. For their part, the Portuguese called it the 
Castilian disease, and a couple o f centuries later Captain C ook (172 8 - 
79), exploring the Pacific, rued that the Tahitians ‘call the venereal 
disease Apa no Britannia -  the British disease’ (he thought they’d caught 
it from the French).

T h at some o f  the Spaniards at the siege o f  Naples had accompanied 
Columbus suggested an American origin for the pox (or ‘great pox’, to 
distinguish it from smallpox). It certainly behaved in Europe like a new
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disease, spreading like wildfire for a couple o f decades. ‘In recent times’, 
reflected one sufferer, Joseph Gruenpeck (c. 1473-c. 1532):

I have seen scourges, horrible sicknesses and many infirmities affect 
mankind from all corners of the earth. Amongst them has crept 
in, from the western shores of Gaul, a disease which is so cruel, 
so distressing, so appalling that until now nothing so horrifying, 
nothing more terrible or disgusting, has ever been known on this 
earth.

Syphilis, we now know, is one o f several diseases caused by members 
o f the Treponema group o f spirochetes, a corkscrew-shaped bacterium.* 
T h ere are four clinically distinct human treponematoses (the others are 
pinta, yaws and bejel) and their causative organisms are virtually identi
cal, suggesting all are descendants o f  an ancestral spirochete which 
adapted to different climates and human behaviours.

W hat caused this terrible outbreak? M any epidemiological possibili
ties have been mooted. It is feasible that some American treponemal 
infection merged with a similar European one to become syphilis, with 
both initial infections subsequendy disappearing. Others maintain that 
venereal infections had long been present in Europe but never properly 
distinguished from leprosy; treponemal infections (pinta, yaws, endemic 
and venereal syphilis) had, it is suggested, initially presented as mild 
childhood illnesses, spread by casual contact and producing a measure 
o f immunity. W ith  improved European living standards, treponemes 
dependent on skin contact had become disadvantaged, being replaced 
by hardier, sexually transmitted strains. Thus an initially mild disorder 
grew more serious. A  related theory holds that the spirochete had long 
been present in both the O ld W orld  and the N ew; what would explain 
the sixteenth-century explosion were the social disruptions o f  the time, 
especially warfare.

Like the pox itself, the debate raged -  and remains unresolved to 
this day. But whatever the precise epidemiology, syphilis, like typhus, 
should be regarded as typical o f the new plagues o f an age o f conquest 
and turbulence, one spread by international warfare, rising population 
density, changed lifestyles and sexual behaviour, the migrations o f sol
diers and traders, and the ebb and flow o f refugees and peasants. W hile

* Unlike syphilis, gonorrhoea is an ancient disease. An Assyrian tablet speaks of thick 
or cloudy urine, and the Hippocratic writers refer to ‘strangury’, that is, blockage o f the 
urethra. There was no effective cure until sulfonamides became available in the 1930s.
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Europeans were establishing their empires and exporting death to 
aboriginal peoples, they were caught in microbial civil wars at home. 
Bubonic plague bounced from the Balkans to Britain, malaria was on the 
increase, smallpox grew more virulent, while typhus and the ‘bloody flux’ 
(dysentery) became camp-followers o f every army. Influenza epidemics 
raged, especially lethal being the ‘English sweat’ (sudor Anglicus) which 
struck in 1485 (delaying H enry VIEs coronation), 1507, 1528, 1551 and 
1578, and was described by Polydore Vergil, an Italian diplomat in 
London, as ‘a pestilence horrible indeed, and before which no age could 
endure’. John Caius’s (15 10 -7 3 ) A  Boke o f Conseill against the Disease 
Commonly Called the Sweat or Sweating Sickness (1552) noted the copious 
sweating, shivering, fever, nausea, headache, cramps, back pain, delirium 
and stupor. It came to crisis within twenty-four hours, with very high 
mortality. It was thought even worse than the plague, for plague:

commonly giveth three or four, often seven, sometimes nine . . .  
sometimes eleven, and sometimes fourteen days’ respect to whom 
it vexeth. But that [the sweating sickness] immediately killed some 
in opening their windows, some in playing with children in their 
street doors, some in one hour, many in two it destroyed, and at 
the longest, to they that merrily dined, it gave a sorrowful supper.

T h e  ‘English sweat’ remains a riddle. Such calamities form a doleful 
backdrop to the Renaissance.

T H E  M E D I C A L  R E N A I S S A N C E

From the fourteenth century Europe’s cultural and intellectual life was 
undergoing a m ighty rebirth. First in the bustling commercial cities o f 
Italy and later in transalpine courts, the arts and humanities were being 
restored to a brilliance unknown for centuries. G lory would be achieved, 
enthusiasts proclaimed, by burying the immediate past and emulating 
the ancients. N ew  inventions were changing material culture: gun
powder, the compass and Gutenberg’s printing press. Books multiplied, 
and were cheered on by propagandists and educators.

Am ong these was the monk who quit his monastery, Desiderius 
Erasmus (1466-1536), who led European scholarship and culture for 
more than three decades. A  supreme stylist, it was he who established 
G reek as the basis for literary and theological studies, not least through



R E N A I S S A N C E

production o f  a restored G reek text for the N ew  Testam ent. His 
example prompted others to produce the first G reek editions o f  the 
ancient medical authors, and he inspired young scholars and physicians 
to bring out the great Aldine edition o f Galen (1525). H e also took a 
keen personal interest in medicine, both as patient (he suffered from 
gout, kidney stone and hypochondria) and as author. His Latin versions 
o f three o f G alen’s works, The Protrepticus, The Best Method o f Teaching, 
and The Best Doctor is also a Philosopher, were the first to be based on 
the G reek o f  the Aldine edition, and enjoyed huge success. Yet, if  
Erasmus promoted medical learning, he was dubious about doctors, 
echoing that earlier humanist, Petrarch (1304-74), who had written, ‘I 
have never believed in doctors nor ever w ill.’

Painters, philosophers and poets commended the beauty o f  the 
human form and the nobility o f the human spirit, using the emblem o f 
Vitruvian man, in which the idealized naked male human form was 
superimposed upon the cosmos at large. Above all perhaps, after cen
turies when the Church had taught mankind to renounce worldly goods 
for the sake o f  eternity, Renaissance man showed an insatiable curiosity 
for the materiality o f  the here and now, a Faustian itch to explore, know 
and possess every nook and cranny o f creation. N o  wonder they became 
inquisitive about human bodies, which were judged to occupy a privi
leged status. According to the Venetian surgeon Alessandro Benedetti 
(c. 14 50 -1512),

The human body was created for the sake of the soul and stands 
erect among other animals, as established by divine nature and 
reason so that it might look upward more comfortably.. . .  The 
heart was first created since it contains the principle o f life and 
sense. Next came the brain and liver. Then nature, performing like 
a painter, sketched out the other members with a life-giving fluid; 
they gradually receive their colours from the blood, which is very 
abundant in man and stirs up very much heat.

Art and nature thus both drew attention to the body, and in an intellec
tual climate that revered the classics, no wonder there was a revival o f 
ancient medicine. For centuries, o f course, Galen had been god: the 
Arabs had synthesized his works and the medieval W est had translated 
these into Latin. So why was there a need for a Galen revival?

Admiration for all things G reek was in the air. Spurred by the fall 
o f Constantinople in 1453, Greeks like Theodore Gaza (fl. 1430-80)
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and his student Demetrius Chalcondylas (d. 1511) went to Italy, taking 
manuscripts with them and passing their knowledge to Italian humanists 
eager to believe that truth was at its purest in G reek sources: Plato, 
Aristode, the poets and orators. These ideas were obviously applicable 
to medicine too, for were not its first oracles Greek?

‘Back to the sources’ (ad fontes) acquired a further incentive. From 
1517 Luther and his fellow Protestants were reform ing the Church by 
returning to the Bible as the well-spring o f true religion. Every doctrinal 
formulation o f  the Catholic Church was to be rejected unless sanctioned 
by the Bible, and the study o f G reek manuscripts, it was argued, would 
purify the understanding o f  scripture. A  return to the sources promised 
the key to progress, and philology (the study o f language) was vital to 
rescue truth before it was engulfed in oblivion and error. This awakening 
prompted a medical parallel.

T h e  first priority for medical humanists lay in sound new transla
tions o f  original G reek texts, since the Arabic and medieval Latin editions 
were now judged incorrect and inelegant. Technical terms had been 
especially susceptible to adulteration. In 1492 Nicolaus Leoniceno 
(142 8 - 1 5  24), the doyen o f G reek medical scholars at Ferrara, drew atten
tion to this in his De Plinii et aliorum in medicina erroribus [On the Errors 
o f Pliny and o f M any Others in Medicine]. Criticizing Pliny’s muddling 
o f plant names, Leoniceno ordered a critical re-examination o f medical 
knowledge through revitalized study o f the classics. H e urged the recovery 
and editing o f  ancient G reek medical texts, and promoted scholarly yet 
stylish new Latin versions. Scornful o f the folios used in medical teaching, 
he criticized Arabic works such as Avicenna’s Canon for corrupting the 
G reek treatises they purported to honour. It was he who provided the 
texts for the first Galenic works to be printed in Greek, and who published 
Latin versions o f Galenic treatises, including the Ars medica.

Leoniceno delighted in exposing howlers resulting from inept 
scholarship, showing how mistranslations had clouded the terminology 
o f diseases, plants and anatomy, with dangerous consequences -  people 
would be prescribed the wrong drugs. O ne o f the first treatises on 
syphilis, his De epidemia quam vulgo morbum gallicum vacant (1497) [On 
the Epidemic Vulgarly Called the French Disease] predictably denied 
it was new: he claimed classical texts should be scrutinized and provided 
a philological survey o f  G reek terminology for skin diseases.

In later years, much was done on texts and terms as part o f  a 
wider humanist attempt to dispel the medieval murk. Term inological
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exactitude was, for instance, crucial in a blood-letting controversy 
initiated by Pierre Brissot (d. 1522), who taught that the G reek texts 
o f Hippocrates and Galen showed blood-letting was meant to be carried 
out on the same side as the source o f illness rather than the opposite side, 
as in Avicenna’s corrupt versions.

In 1525 the Aldine Press in Venice, Europe’s leading printing house, 
published the complete works o f  Galen in Greek, a landmark in the 
retrieval o f  the pure word o f the ancients. For workaday practitioners, 
it had litde relevance, for few could read Greek; but they could use the 
new Latin translations, which after 1525 were mainly based upon the 
Aldine Greek. G alen’s On the Natural Faculties was published in 1523 in 
a new translation by Thom as Linacre (c. 1460-1524), physician to 
H enry V II, and in 1531 Johann Guinther von Andernach (14 8 7-1574 ) 
published the newly discovered text o f  G alen’s On Anatomical Procedures, 
which sparked a reappraisal o f  dissection. D uring the sixteenth century 
an astonishing 590 editions o f Galenic treatises appeared, the main 
publishing centres being Paris, Lyons, Venice and Basel. T h ere was also 
a Hippocrates retrieval, the first humanist Latin edition appearing in 
1525, and the first G reek edition, from the Aldine Press, a year later. In 
1531 Guinther von Andernach, who was also one o f  Vesalius’s teachers, 
praised the times as those when ‘medicine has been raised from the 
dead’, because Hippocrates and Galen -  until recendy ‘almost utterly 
corrupt’ -  had ‘at last been rescued from perpetual darkness’.

G reek texts were recovered: how did that affect medicine? It boosted 
the idea that ancient medicine was the true one and scholars its rightful 
guardians and interpreters. In Paris, the medical humanist Jacobus 
Sylvius (14 78 -1555) approached Hippocrates and Galen with religious 
awe, declaring ‘they had never written anything in physiology or other 
parts o f  medicine that was not entirely true’ . His pedantry and Galen 
worship culminated in an Introduction to Anatomy (1555), vindicating 
Galen against Vesalius. If  what the eye saw at dissections did not corre
spond with what Galen had reported, the fault lay not with Galen but 
with the corpse! Puny moderns could not be expected to show so perfect 
a body structure as that displayed by the ancients.

Like many contemporary physicians, Sylvius was a bookworm. His 
Order and Way o f Reading Hippocrates and Galen (1539) was one o f  the 
earliest attempts to evaluate the authenticity o f the Hippocratic Corpus, 
as well as suggesting the best way for students to approach Galen. His 
enthusiasm for recovering the true Galen was widely shared. H e marks
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the shift from Arabic to G reek Galenism, notably in his treatises on 
pharmacology, where he demanded a return to Galenic purity. G alen’s 
remedies, he argued, were mainly composed o f simples; the proliferation 
o f compound medicines (ironically called Galenicals) was an Arab error. 
N o t everyone, however, wanted to throw overboard the medical works 
o f  the Arabs and the medievals. Avicenna and Rhazes continued to be 
taught in most universities, and the tradition o f medieval practica -  
handbooks listing disorders from head to toe with a description o f 
symptoms and treatment -  was too useful to be abandoned.

Scholarly study did not just give medical writings a classical auth
ority and style; humanism spurred innovation as well. W ith  the prolifer
ation o f medical discourse created by print culture, questions arose as 
to how medicine should be structured, taught and practised. Fifteenth- 
century medical teaching had become centred on the ‘affections’ (the 
ill happenings) o f the body in terms o f  symptoms and cures, usually in 
a head-to-heels order; and the tried and tested practica supplied guides 
to diagnosis and remedies. But that hardly passed the crucial Galenic 
test: the conviction that therapy had to be rationally connected to aetio
logy. T h e  practica contained little on disease causation, and failed to 
satisfy another Galenic requirement: the view that therapy should take 
into consideration the distinctive characteristics o f  each patient -  consti
tution, temperament, strength, age and environment. G alen’s Methodus 
medendi [Method o f Healing], extremely influential once it was available 
in Thom as Linacre’s translation (1519), declared that physicians had to 
assess not only the cause o f the illness but all aspects o f the patient.

Attempts were made to overcome this problem through that charac
teristic Renaissance solution, the application o f method, an idea dear 
to the French philosopher Peter Ramus (15 15 -7 2 ). Scholars set about 
reducing Galenic medicine to ‘m ethod’ and therefore certainty. T h e 
logical approach, they insisted, would help the physician to choose the 
correct ‘indications’ and so get the therapies right. T h e  humanist faith 
in printed texts and academic methodologies encouraged encyclopaedic 
systematization, which could descend into the vain and verbose pedantry 
satirized by playwrights; Ben Jonson has one o f  his characters complain:

When he discourseth of dissection,
Or any point o f Anatomy, that hee tells you,
O f Vena cava, and of vena portam,
The Meseraicks, and the Mesenterium,
W hat does hee else but cant? . . .  W ho here does understand him?
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Giambatista da M onte (1498-1552), professor o f the practice o f  medi
cine at Padua, was a pioneer o f the new methodology. His ‘universal 
m ethod’ involved proceeding, by systematic division and elimination, 
from the general to the particular, from broad disease classifications to 
specific disorder. His book helped the doctor to run through all possi
bilities until a full account o f the indications for cure was reached.

T h e  idea o f a foolproof method for applying Galenic medicine to 
the individual (the parallel with computer diagnosis comes to mind) was 
taken further by Sanctorius Sanctorius (Santorio: 156 1-16 3 6), professor 
at Padua. In his Methodi vitandorum errorum (1603) [Methods for Avoid
ing Errors], he urged, echoing da M onte, that medicine should not 
begin with particulars; one had to work from general concepts, which 
were to be divided and divided again. W hat was being promoted was a 
teaching device exalting learning above empiricism.

Academic medicine was not totally conservative and in thrall to 
Galen, however; some new ideas were proposed about disease causation 
and remedies. Debates flared as to whether the traditional humours and 
temperaments could explain all sorts o f illness. N ew  diseases like the 
pox and the English sweat seemed to call for something beyond the old 
model o f  temperamental imbalance. And what o f the influences o f  the 
heavens, or magic? Astrological powers, like the stars or moon, were 
‘occult’, and thus by definition lay outside the A ristotelian-G alenic 
philosophy which addressed the natural, sensory world; they gained 
intellectual credit, however, from the neo-Platonic, Herm etic and 
magical currents popularized through such authors as Marsilio Ficino 
(1433-99) and Pico de la Mirandola (1463-94). Hidden qualities and 
sympathies which defied Aristotelian categories might be at work, such 
as magnetism and the electric discharge o f the torpedo fish. These were 
explained by recourse to ‘occult qualities’ or to the action o f  what was 
known as the ‘whole substance’ .

O ccult qualities were suspect in the eyes o f many learned physicians, 
for they were the stock in trade o f  quacks, magicians and heretics. 
Nevertheless, thanks in part to the Platonic revival with its edifying 
vision o f  grand cosmic spiritual powers -  and the undeniable fact that 
Plato preceded Aristotle and so was more ‘pristine’ and pure -  they 
took hold.

Consider the career o f Jean Fernel (1497-1558), one o f the orna
ments o f the Paris medical faculty, who vowed there were some things 
‘beyond the power o f  the elements’ (i.e., beyond Galen). Fernel devoted
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himself to philosophy, mathematics and classical writers such as Cicero, 
and wrote two major works o f theoretical medicine. O ne was published 
in 1542 as De naturali parte medicinae [On the Natural Part o f Medicine], 
reappearing in 1554 as the first book, Physiologia, o f  a general treatise, 
Medicina, which also included sections on pathology and therapeutics 
(Fernel introduced the terms ‘physiology’ and ‘pathology’). T h e other 
was a speculative dialogue, De abditis rerum causis (1548) [On the Hidden 
Causes o f Things], in which two friends, Brutus and Philiatros, question 
the physician Eudoxus on the ‘hidden causes’ o f  certain diseases. In 
particular they ask: Is there not something in disease which is divine? 
T h e  discussion ranges widely over the philosophical basis o f  medicine.

Fernel was a reformer o f Galenic medicine who interwove other 
philosophical and Christian strands. His physiology had recourse to the 
four elements; to the qualities; to the action o f innate heat, found only 
in living things; and to a subtle substance, mediating soul and matter, 
which he called spiritus (spirit), present only where there was life; his 
emphasis upon the workings o f spirit owed much to Platonists. Fernel’s 
Medicina synthesized classical, medieval and Renaissance medical 
thought. By integrating Galenic medicine into wider Renaissance 
visions, his work achieved phenomenal popularity: ninety-seven com 
plete editions or translations appeared between 1554 and 1680.

T h e  problems posed by ‘new diseases’ forced Galenic theory to 
adapt. Debate raged about the nature and cause o f syphilis. In his 
Tractado contra el mal serpentina (1539) [Treatise on the Serpentine M al
ady], the Spanish physician Ruy Diaz de Isla (1462-1542) judged that 
the great pox had been brought back from the N ew  W orld, claiming 
he had treated Colum bus’s pilot in 1493.I n 1530 the Veronese physician 
and humanist Girolam o Fracastoro (Hieronymus Fracastorus: 14 78 - 
155 3) published his Syphilis sive morbus gallicus [Syphilis or the French 
Disease], describing in verse the disgusting symptoms and treatment o f 
the disease to which he gave the modern name. T h e  poem tells the story 
o f a shepherd named Syphilis who, for insulting Apollo, was punished by 
a ‘pestilence unknown’, which brought out ‘foul sores’ upon his body 
that could be washed away only with quicksilver. Fracastoro offered a 
clear if poetical diagnostic portrait. W hile the disease ‘arose in the 
generative organs’, it would then ‘eat away the groin’ or race through 
the whole body. Severe pain arose in the bones; eruptions appeared, 
and ‘unsightly scabs break forth, and foully defile the face and breast’ .

In his more theoretical De contagione et contagiosis morbis curatione
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(1546) [On Contagion and the Cure o f Contagious Disease], Fracastoro 
developed the ideas o f  the G reek atomist Epicurus and the Roman 
philosopher-poet, Lucretius, to explain contagious diseases in general 
by the presence o f ‘seeds’ , which could infect by contact at a distance, or 
by ‘fomites’, substances such as textiles which harboured and transmitted 
‘disease seeds’. It is not likely that he thought o f  the seminaria (imper
ceptibly small particles) as micro-organisms -  rather he imagined some
thing more like a leaven or spores. A  contagious disease like syphilis 
was, however, specific, retaining its character in person-to-person 
transmission.*

W hatever the cause, syphilis had to be treated -  but how? Quacks 
offered nostrums, but the basic therapy, as recommended by Fracastoro, 
was the classically impeccable bleeding, together with the application 
to the sores o f unguentum Saracenicum, a mercurial ointment long used 
for skin eruptions like scabies and leprosy (‘a night with Venus, a lifetime 
with mercury’, people quipped). Controversy raged as to how mercury 
cured -  or rather seemed to bring improvement -  but most agreed that 
by means o f the copious salivation and sweating it raised, aided by fires 
and much ‘rubbing and tubbing’ in special heated barrels, the poison 
would be expelled. Humoralists argued that the pox produced an excess 
o f phlegm; hence, mercury, which provoked evacuant drooling, seemed 
the right intervention. Therapeutic hyperthermia (induced fever) long 
remained popular.

M ercury treatment involved the isolation, tubbing and sweating o f 
the patient for up to one month, though in that process the ‘cure’ m ight 
become almost indistinguishable from the disease, as mercury produced 
drastic side-effects, including gum ulcerations, tooth loss and bone 
deterioration. G iven the lethality o f syphilis, these side-effects could be 
viewed in a favourable light: had not Hippocrates taught that desperate 
diseases needed desperate cures? For those wary o f  mercury and seeking 
gentler specifics, sarsaparilla was recommended, as was guaiacum bark 
(see below). But nothing was truly effective against a frightening new 
disease associated with sex and partly responsible for the bleak, puritan
ical and often misogynistic mood pervading contemporary sermons and

* The ontological view of disease as produced by distinct entities had a few classical 
antecedents. In Timaeus Plato had compared diseases to creatures, and Varro (116— 
27 b c ) had spoken of animals too small to be seen by the eye, ‘which by mouth and 
nose through the air enter the body and cause severe diseases’.
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plays. ‘H ow  long will a man lie i’ the earth ere he rot?’, asks Hamlet: 
‘Faith,’ replies the grave-digger, ‘if  he be not rotten before he die, 
as we have many pocky corpses now-a-days.’ T h e  syphilis threat led 
authorities to close bath-houses and brothels and to victimize prosti
tutes; H enry V III shut down the London ‘stews’. M any believed that it 
was G o d ’s will that a disease due to vice should wreak great havoc -  a 
view which has surfaced again today with A I D S .

A N A T O  M Y

T h e theory and practice o f  Galenic medicine were under debate, but 
in essentials Galenism remained intact, queried by some, defied by 
quacks and mavericks, but challenged head-on only occasionally, notably 
by the Swiss iconoclast, Paracelsus (see Chapter 9). Substantial change 
did, however, occur in anatomy. For long but an antechamber in the 
palace o f medicine, anatomy’s rise owed much to Renaissance artists 
who grew fascinated with body form and developed the representational, 
naturalistic techniques so conspicuous in the magnificent illustrations 
o f sixteenth-century anatomy texts.

In his De statua (c. 1435) [On the Statue], the humanist Leon Battista 
Alberti (1404-1472) argued that knowledge o f the bodily parts was vital 
for the artist, providing him with insight into human proportion which 
echoed the harmonies o f  nature and art. Lorenzo Ghiberti (d. 1455) 
claimed that the artist had to be proficient in the ‘liberal arts’, including 
perspective, drawing-theory and anatomy. Knowledge o f the skeleton 
conferred insight into proportion in both microcosm and macrocosm. 
Art theory and practice emphasized the value o f anatomical knowledge 
and hence o f dissecting experience. Underlying this was a naturalistic 
impulse, though one with its eye on the ideal beauty glimpsed in 
G raeco-R om an statues. Like the literary humanists, Renaissance artists 
believed the ancients had observed nature best.

Painters were soon pursuing anatomy as a matter o f course. Leon
ardo da V in ci’s teacher Andrea Verrocchio (1435-88), Andrea M an
tegna (d. 1506) and Luca Signorelli (c. 1444-1524) all showed some 
knowledge o f muscular and perhaps o f deeper anatomy: Verrocchio had 
his pupils study flayed bodies. It was, however, da Vinci (14 52-1519 ), 
Albrecht Dtirer (14 71-15 2 8 ) and M ichelangelo (14 75-156 4) who most 
clearly applied the knowledge gained from anatomy.
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A  brilliant anatomical illustrator, Leonardo was also a perceptive 
investigator o f the mechanics o f the human body. Ironically, given the 
humanist creed, he had no medical education, stumbled over Latin and 
knew no Greek. His anatomical notebooks show him comparing ana
tomy with architecture, and using it to probe the mysteries o f  the m icro
cosm. Although it was never fully realized, from 1489 he planned an 
anatomical atlas o f  the stages o f  man from womb to tomb. His earliest 
investigations in the late 1480s centred upon a series o f skull drawings, 
which outclassed all previous descriptions. H e prized ‘experience’, but 
retained a traditional view o f  brain functions, attributing mental activity 
to three ventricles governing respectively sensation, intellect, and 
memory. T h e  nervous system was rendered as a series o f  passages 
through which sensations and signals ebbed and flowed.

‘Passing the night hours in the company o f these corpses, quartered 
and flayed and horrible to behold’, it was after 1506 that Leonardo made 
his main anatomical contributions, devoting his attention to embryonic 
development, the muscles, and the nervous, vascular, respiratory and 
urino-genital systems. T h e vessels and respiratory passages were com 
pared to the branching o f trees and river valleys, and the workings o f 
the heart explained in terms o f hydrodynamics and mechanics. Leonardo 
executed about 750 anatomical drawings, which in some respects are 
superior to those in Vesalius’s Fabrica (1543), yet his thinking remained 
traditional. H e continued to accept the Galenic doctrine that blood 
passed between the ventricles through invisible pores in the septum; 
and his drawings o f  the embryo were set within a ‘traditional’ womb. 
His career reflects the new involvement o f artists with anatomy, though 
his work had no influence on contemporary medicine, since none o f 
his anatomical manuscripts was published until the late eighteenth 
century.

As well as artists, medical men also anatomized. Am ong Renaissance 
anatomists the desire to see for oneself (the literal meaning o f ‘autopsy’) 
arose from a variety o f traditions. Berengario da Carpi (c. 1460-c. 1530) 
studied at Bologna, the cradle o f dissection, and in 1502 became lecturer 
in surgery there. H e made the basis for his lectures the Anatomy o f  his 
Bolognese predecessor, M ondino, and his Introduction follows earlier 
procedures for public dissection. Berengario was no slavish imitator. 
W hile often using Galen to disprove M ondino, he was prepared to 
criticize him on the basis o f personal observations, denying the existence 
in humans o f G alen’s rete mirabile, that ‘marvellous network’ o f blood
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vessels supposedly lying at the base o f  the brain (it is found in some 
animals but not in humans). Insisting on the need for frequent dissec
tions, including humans, he gained a knowledge o f  female internal 
anatomy on the basis o f postmortem examinations, including one o f  an 
executed pregnant woman.

T h e  earliest truly G reek anatomical text was that o f Alessandro 
Benedetti (d. 1512), who lived for sixteen years in Greece and Crete 
before returning to Padua in 1490 as professor o f  practical anatomy. In 
his Historia corporis bumani; sive anatomice (1502) [The Account o f  the 
Human Body: O r Anatomy], the G reek anatomice in the title highlighted 
his hellenism. As a good humanist, Benedetti, like Leoniceno, weeded 
out Arabic terminology and self-consciously used G reek anatomical 
terms. Though his book was philological rather than substantive, it did 
provide an account o f  a well-ordered anatomy theatre.

Humanist anatomy was given a boost by the discovery o f the first 
part o f  G alen’s On Anatomical Procedures (his treatise on how to carry 
out a dissection) translated into Latin by Guinther von Andem ach in 
1531. M ondino had started with the internal organs, since these putre
fied first. His procedures were rejected by humanists in favour o f  Galen, 
who had begun in a more logical fashion with the bones -  they were 
like the walls o f  houses, he wrote, everything else took shape from the 
skeleton -  next proceeding to the muscles, nerves, veins and arteries, 
before reaching the cavities o f the belly, the chest and the brain, and 
the internal organs.

But i f  G alen’s dissection strategy was more rational and the quality 
o f  his descriptions superior, its flaw was that it was animal not human. 
A  challenge was thus thrown down to anatomists to outdo the master 
through hands-on investigation o f the human corpse. T h e  Liber introduc- 
torius anatomiae (1536) [Introductory Book o f Anatomy] o f  the Venetian 
physician N iccolo Massa (c. 1485-1569) scolded those who pronounced 
on anatomy without having applied the knife to the things they wrote 
about.

By the 1520s increasing numbers o f anatomical texts were being 
published, and Johannes Dryander (1500-60), professor o f medicine at 
Marburg, carried out some o f  the first public dissections in Germany, 
writing these up in a treatise on the anatomy o f  the head. Andreas 
Vesalius (1514 -6 4 ), however, restored Galenic anatomy in such a way 
as to transcend it. A  true Galenic anatomist, in the sense o f  following 
the master’s advice to see for oneself, Vesalius also presented himself
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in his De humani corporis fabrica (1543) [On the Fabric o f  the Human 
Body] as a critic who had no compunction about exposing G alen’s 
errors: ‘H ow  much has been attributed to Galen, easily leader o f  the 
professors o f  dissection, by those physicians and anatomists who have 
followed him, and often against reason!’

Born Andreas van W esele in Brussels, where his father was pharma
cist to Emperor Charles V , Vesalius learned Latin and G reek and 
enrolled in the Paris Faculty o f Medicine, studying under the conserva
tive humanist Sylvius, then G alen’s great champion. (In later years 
Sylvius became a scourge o f Vesalius, wittily calling him vesanus: mad
man.) Vesalius learnt his dissecting skills from Guinther von Andernach, 
and when in 1536 war forced him to flee Paris, he returned to Louvain 
where he introduced dissection. H e showed his anatomical zeal by 
robbing a wayside gibbet, smuggling the bones back home and recon
structing the skeleton.

In 1537 he moved to Padua, where he made his anatomical name. 
Dissection had previously been demonstrated there by surgeons, and 
had never been mandatory for physicians. T h e  rediscovery o f  G alen ’s 
On Anatomical Procedures and the wider dissemination o f his On the Use 
o f Parts meant that humanists were beating the drum for the subject, 
and the appointment o f the young physician was one consequence. 
Vesalius’s Tabulae anatomicae rex (1538) [Six Anatomical Pictures] were 
among the first anatomical illustrations specifically designed for stu
dents. T h e first three sheets were drawn by Vesalius himself and rep
resented the liver and its blood vessels, together with the male and 
female reproductive organs, the venous and the arterial system. H e was 
still viewing the body through Galenic eyes: despite Berengario, he drew 
the rete mirabile-, the liver was still five-lobed, and the heart an ape’s.

Thereafter Vesalius grew more critical. Familiarity with human 
anatomy drove him to the unsettling conclusion that Galen had dissected 
only animals, and forced him to see that animal anatomy was no substi
tute for human. H e now began to challenge the master on points o f 
detail: for instance, the lower jaw comprised a single bone not two, as 
Galen, relying on animals, had stated. Evidently, human anatomy had 
to be learned from dead bodies not dead languages.

In 15 39 he acquired a larger supply o f cadavers o f executed criminals 
and worked on his great masterpiece, the De humani corporis fabrica. 
Finishing it in 1542, he took it to Basel where the press o f Joannes 
Oporinus published it in 1543 as one o f the pearls o f  Renaissance
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printing. It presents exact descriptions o f  the skeleton and muscles, 
the nervous system, blood vessels and viscera. Though it contains no 
shattering discoveries, it marks a watershed in the medical understanding 
o f  bodily structures, for Vesalius interrogated Galen by reference to the 
human corpse. Others had criticized odds and ends o f  Galenic anatomy, 
but Vesalius was the first to do this systematically. T h e  Fabrica gained 
immensely from the contribution o f  the artist, Jan Stephan van Calcar 
(1499-r. 1546), also from the Netherlands, who provided the text with 
technically accurate drawings displaying the dissected body in graceful 
lifelike poses. T h e  work also enunciated clear methodological principles: 
the anatomist-lecturer must perform the dissection himself, the eye was 
preferable to authority, and anatomy was the skeleton key to medicine.

Book I o f  the Fabrica began in Galenic fashion with the bones rather 
than the internal organs. Various Galenic lapses were corrected: for 
example, the human sternum has three, not seven, segments. Book II 
dealt with the muscles and included the famous suite o f illustrations 
showing ‘muscle-men’ at different stages o f  corporeal ‘undress’ . Book 
m , on the vascular system, was less accurate because Vesalius still based 
his descriptions partly on animal material. Book IV  described the ner
vous system, following the Galenic classification o f  the cranial nerves 
into seven pairs.

Book V  dealt with the abdominal and reproductive organs, where 
he corrected G alen’s belief in the five-lobed human liver. H e neverthe
less still accepted the Galenic physiological tenet that the liver produced 
blood from chyle, while denying that the vena cava originated in the fiver 
-  an observation which, had Vesalius been more physiologically-minded, 
m ight have begun the erosion o f  the Galenic belief in two distinct 
vascular systems, the venous originating in the fiver and the arterial 
stemming from the heart.

Book V I was devoted to the thorax. Examining the heart, Vesalius 
cast doubt on the permeability o f  the interventricular septum: ‘W e are 
driven to wonder at the handiwork o f  the Alm ighty by means o f which 
the blood sweats from the right into the left ventricle through passages 
which escape the human vision.’ In the second edition (1555), this 
implicit denial o f  the septum’s permeability was made direct. Here lay 
a milestone o f  Renaissance anatomy, for it encouraged anatomists like 
Realdo Colom bo (c. 15 15 -5 9 ) to conceive o f the pulmonary transit, 
later used by W illiam  Harvey as evidence o f the circulation o f  the blood. 
Another crucial correction o f Galen came in Book VII, on the brain,
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where Vesalius denied the existence o f the rete mirabile in humans.
In the end, Vesalius’s importance lay in daring to think the unthink

able: that Galen m ight actually be wrong, and Galen worship with it:

How much has been attributed to Galen, easily leader o f the pro
fessors of dissection, by those physicians and anatomists who have 
followed him, and often against reason!. .  . Indeed, I myself cannot 
wonder enough at my own stupidity and too great trust in the 
writings of Galen and other anatomists.

T h e  Fabrica thus laid the groundwork for observation-based anatomy, 
announcing a new principle o f fact-finding and truth-testing: all ana
tomical statements were to be subjected to the test o f  human cadavers.

Later anatomists corrected Vesalius as he had corrected Galen, and 
independent observation thus became sovereign. Anatomists also grew 
impatient to establish personal priority in discovering new structures. 
.Amerigo Vespucci had his name immortalized in a continent; for an 
anatomist, naming a bodily part could be crucial for making his name.* 

T h e  frontispiece o f the Fabrica presents the dreams, the programme, 
the agenda, o f the new medicine. T h e  cadaver is the central figure. Its 
abdomen has been opened so that everyone can peer in; it is as i f  death 
itself had been put on display. A  faceless skeleton points towards the 
open abdomen. T h en  there is Vesalius, who looks out as if extending 
an invitation to anatomy. M edicine would thenceforth be about looking 
inside bodies for the truth o f disease. T h e  violation o f the body would 
be the revelation o f its truth.

By transference, the idea o f anatomizing became a potent medical 
metaphor during the next couple o f centuries, as in Robert Burton’s 
Anatomy o f Melancholy (1621) or John D onne’s poem ‘An Anatom y o f 
the W orld ’ (1611), and modern medicine adopted the anatomy lesson as 
its signature: medicine was represented as a probe into nature’s secrets, 
peeling away layer upon layer in the hunt for truth; nothing would resist 
its gaze. T h e knife also suggested other modes o f mastery, not least 
sexual conquest, as when Donne likens the lover’s caress to a surgeon’s 
knife:

And such in searching wounds the surgeon is 
As wee, when wee embrace, or touch, or kiss.

* The heyday of eponyms was the seventeenth century, with Aselli’s pancreas, Graafian 
follicles, Haversian canals, the circle of Willis, Tulp’s valve, Bartholin’s duct and glands, 
and many lesser ones.
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A  new genre came into fashion: self-anatomy, introspection into one’s 
own soul (autopsy means personal observation). ‘I have cut up mine owne 
Anatomy,’ declared Donne, ‘dissected myselfe, and they are got to read 
upon m e.’

Practical anatomy advanced on a broad front after the Fabrica. 
Accounts o f  the whole body continued to be published, for instance 
Charles Estienne’s (1504-64) De dissectione partium corporis hnmani 
(1545) [On the Dissection o f  the Human Body]. Realdo Colom bo, an 
apothecary’s son who studied surgery at Padua, succeeding Vesalius 
there in 1544, corrected some o f  his errors in his De re anatomica [On 
Anatomy], published posthumously in 1559. H e accused Vesalius o f 
passing o ff descriptions o f animal anatomy as human -  precisely Vesal- 
ius’s charge against Galen. Colom bo’s discovery o f  the pulmonary 
transit and elucidation o f  the heartbeat were momentous. Vivisection 
experiments showed that blood went from the right side o f  the heart 
through the lungs to the left side; that the pulmonary vein did not, as 
Galen had thought, contain air but blood; and that blood was mixed 
with air not in the left ventricle o f  the heart but in the lungs, where it 
took on the bright red hue o f  arterial blood. Describing the heartbeat, 
Colom bo held, opposing former views, that the heart acted with greater 
force in systole (contraction) than in diastole (dilation); this too was 
crucial for Harvey.

Gabriele Falloppia (1523-63) was appointed in 1551 to perform 
the annual anatomies at Padua, and he produced more criticism o f the 
Fabrica in his Observationesanatomicae (1561) [Anatomical Observations]. 
T h e tremendous kudos o f the new anatomical teaching is illustrated by 
an incident in 1555, when the university authorities sought to revive 
the old style o f anatomizing as ordained by the statutes. A  junior lecturer 
was to read out M ondino’s Anatomia, and the senior professor, Vettor 
Trincavella (1490-1563), was to deliver theoretical lectures. Falloppia’s 
role as anatomist would thereby have been demeaned. In the event, 
Trincavella’s orations were broken up by rowdy students chanting vogli- 
amo il Falloppio (‘we want Falloppia’), after which anatomy was entirely 
in his hands.

Falloppia’s Observationes may be regarded as a coda to the Fabrica, 
adding new observations and correcting errors in both Galenic and 
Vesalian anatomy. Though not a systematic textbook, it covered a wide 
range o f  subjects, with emphasis on the skeleton, especially the skull, 
and the muscles. Particularly important were his descriptions o f the
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structure o f the inner ear, the carotid arteries, the head and neck 
muscles, and the orbital muscles o f  the eye. It also contains the famous 
description o f the uterine tubes bearing his name. Falloppia meanwhile 
kept up a huge practice, claiming to have examined the genitals o f 
10,000 syphilitics.

Unlike Vesalius, later anatomists produced specialized studies o f 
body parts, such as the treatises on the kidney, the ear and the venous 
system published by Bartolomeo Eustachio (c. 1500-74) in his Opuscula 
anatomica (1564) [Anatomical Studies], H e scolded Vesalius for depicting 
a dog’s kidney instead o f a human one, and produced figures o f  the ear 
ossicles and the tensor tympani in man and in dogs. T h e  Eustachian tube 
from the throat to the middle ear was described, though priority really 
belonged to Giovanni Ingrassia (1510-80), who had discovered it in 1546.

Study o f  specific structures encouraged comparative anatomy, in 
which different animals were correlated in a self-consciously Aristotelian 
manner; Aristotle had been keen to compare animal anatomy for classi
fication purposes and to discover essential structural/functional corre
lations. T h e  greatest comparative anatomist was one o f  Falloppia’s 
pupils, Hieronymus Fabricius ab Aquapendente (Fabrizio or Fabrici: 
c. 153 3-16 19 ), who succeeded to his Padua chair in 1565. Fabricius’s 
aim was to produce a work to be called Totius animalis fabricae theatrum 
[The Theatre o f the Entire Animal Structure], but only small sections 
emerged. As an anatomist he was less interested in Vesalian structural 
architecture than a comparative approach which stressed three aspects 
o f anatomy: the description, action, and use o f body parts. Although 
Vesalius had surpassed the ancients in descriptive accuracy, he had written 
little on the action and use o f the parts; this was what Fabricius aimed 
to remedy.

Fabricius’s most significant work was De venarum ostiolis (1603) [On 
the Valves o f the Veins], for the venous valves were to be crucial for 
W illiam  H arvey’s demonstration o f  the blood circulation. It was not 
Fabricius who discovered them, but he was the first to discuss them at 
any length. T h e  valves, he maintained, were designed to prevent the 
extremities from being flooded with blood and to ensure that the other 
body parts would get their fair share. T his theory tallied with the Galenic 
view that blood was attracted from the liver, the blood-making organ, 
by each part o f  the body when it needed nourishment. T h e  valves 
thus helped the central and upper parts to get blood by preventing its 
tendency to gather at the extremities.
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Fabricius’s embryological treatises also influenced Harvey. De 
formatione ovi et pulli (1621) deals with the development o f  the egg and 
the generation o f  the chick, while De formatu foetu (1604) [On the 
Formation o f  the Foetus] describes how nature provides the means 
for foetal growth, nourishment and birth. His descriptions o f  foetal 
development lay within the Aristotelian theoretical framework o f  the 
female contributing the matter and the male the form.

A  more idiosyncratic challenge to Galenic physiology had mean
while come from the polymath M ichael Servetus (15 11-5 3 ). Sickened 
by the corruption o f the Roman Church, Servetus went further than 
Luther along the road o f heresy and developed anti-Trinitarian views, 
leading to condemnation by Catholics and Protestants alike. In Lyons 
he had m et the medical humanist Symphorien Cham pier (c. 1 4 7 1 -  
1539)! who advised him to study in Paris, where he worked with the 
cream o f the faculty: Sylvius, Fernel and Guinther von Andemacht. But 
he soon fell under suspicion, and was condemned in 1538 by the Parle- 
ment o f Paris for lecturing on astrology. In 1553 he anonymously 
published his major work, the 700-page Christianismi restitutio [The 
Restoration o f  Christianity], which was denounced by Calvin as heret
ical. Escaping the Inquisition, Servetus was nevertheless condemned for 
heresy on entering Calvin’s Geneva, and burnt at the stake.

It was in The Restoration o f Christianity that Servetus announced the 
pulmonary transit o f  the blood, within the framework o f an heretical 
account o f how the H oly Spirit entered man. T h e  Bible taught that the 
blood was the seat o f  the soul and that the soul was breathed into man 
by God: there had therefore to be a contact point between air and 
blood. T his led Servetus to denounce G alen’s whole scheme. Blood did 
not go through the septum; he proposed instead a path from the right 
to the left heart through the lungs. Blood was mixed with air (that is, 
spirit) in the lungs, rather than in the left ventricle. Confirm ation lay 
in the size o f  the pulmonary artery -  its design was too large to transmit 
blood for the lungs alone. Servetus’s views had no influence on the 
development o f  anatomy, not least because almost all copies o f  his book 
were burnt with their author.

Renaissance dissections increased knowledge o f the structure o f man 
and other animals. But while precipitating an anti-Galen reaction, Vesa- 
lian anatomy followed his precepts: without Galen no Fabrica. Humanist 
anatomy was conservative in theory. N o  anatomist opposed the tra
ditional Galenic tripartite division o f physiologic function (venous,
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centred on the liver; arterial, centred on the heart; and sensory/motor, 
centred on the brain), even when anatomical structures and vascular 
connections crucial to the scheme were being discredited (for instance, 
the rete mirabile). For all their radical rhetoric, Vesalius’s generation 
shored up ancient medicine and philosophy even as they exposed its 
factual errors. All the same, Renaissance anatomists enormously elevated 
the standing o f their subject. Its status had been low; it was not listed 
among the ancient major divisions o f medicine, and was stigmatized by 
its surgical connexions; but the appointment o f  the physician Vesalius 
at Padua served notice that anatomy and surgery were to be incorporated 
into the wider humanist medical movement. T h e  Fabrica's preface 
argued for the unity o f  the different medical arts; physicians should 
not disdain to use their hands, an adage equally dear to contemporary 
experimental natural philosophers.

Anatom y became integrated into learned medicine -  even in back
ward England, thanks to John Caius (1510 -73). Caius was a Galenist 
physician and protege o f  Thom as Linacre, who had been largely respon
sible for the founding o f  the College o f Physicians in 1518, and for the 
medical lectureships at Oxford and Cambridge.

Educated at Gonville Hall in Cambridge, from 1539 Caius studied 
at Padua, teaching G reek and collecting manuscripts, particularly those 
o f Galen, whom he idolized. O n his return, he settled in the capital, 
being admitted Fellow o f the College o f Physicians in 1547. In his 
nine terms as president, Caius attempted to mould the college along 
continental lines, regulating medicine according to the best Galenic 
standards. H e reorganized its statutes, and introduced formal anatomies 
into its lectures, also demonstrating anatomy before the Barber- 
Surgeons Company. In Cambridge he refounded his old hall in 1557 
as Gonville and Caius College, serving as its master from 1559 and 
fostering a strong medical tradition, from which W illiam  H arvey (15 78 - 
1657) was to benefit. Through enthusiasts like Caius and his equivalent 
in Leiden, Pieter Pauw (156 4-16 17), anatomy became incorporated 
throughout Europe into the humanist revival.

Anatomists presented their subject as the cutting edge; the way to 
certain knowledge was through the senses, especially by ‘autopsia’, see
ing for oneself. Th ou gh  the Paduan Aristotelian philosopher Cesare 
Crem onini (15 5 2 -16 3 1) was still insisting in 1627 that anatomy could 
never be the foundation o f medicine (only causes, the domain o f  philo
sophy, and not observation could lead to certainty), the sheer success o f
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anatomy swept this dogma aside. Dissections became public events: 
at Bologna they were staged during the annual carnival, the macabre 
fascination o f  the memento mori, juxtaposing life and death, contributing 
to the appeal. Rembrandt’s ‘T h e  Anatom y Lesson o f D r Nicolaes T u lp ’ 
(1632), shows that anatomy had become one o f the spectacles and sym
bols o f the age. N o t only the method o f medicine, anatomy became 
accepted as a window onto the human condition.

S U R G E R Y

Surgery saw fewer significant changes, and still played second fiddle to 
physic, being relatively unaffected by the new anatomy. Restricted 
largely to the body’s surface, surgeons dealt with the many accidents o f 
life. T h ey  set fractures, treated bums, contusions, knife wounds and the 
increasingly common gunshot wounds, tumours and swellings, ulcers 
and various skin diseases; syphilis was usually handled as a surgical 
condition. Surgery was seen as a skilled craft: ‘A  chirurgien should have 
three divers properties in his person,’ judged John Halle (1529-68), 
‘that is to say, a heart as the heart o f a lion, his eye like the eyes o f  an 
hawk, and his hands as the hands o f a woman.’

T hrough most o f  Europe, surgery continued to be taught by appren
ticeship and organized in guilds. In London a master surgeons’ guild 
had been founded in 1368; the M ystery or Guild o f  the Barbers o f 
London received its charter from Edward IV  in 1462; and in 1540, by 
A ct o f Parliament, the Guild o f Surgeons merged with the Barbers to 
form the Barber-Surgeons Company, its first master being Thom as 
Vicary (c. 1490-1561); H olbein painted H enry V III chartering the com 
pany, which continued until 1745. An active member was W illiam  
Clow es (1544-1603), who worked as a naval surgeon before setting up 
in practice in London and being appointed surgeon at St Bartholomew’s 
Hospital in 1575. M ilitary operations in the Low  Countries (1586) gave 
him ample experience, and in 1588 he was appointed surgeon to the 
fleet. C low es’s treatises on wounds, venereal disease and scrofula were 
written in racy vernacular, with young surgeons in mind, presenting 
personal case histories.

Clow es was one o f  a line o f able common-or-garden surgeons: John 
W oodall’s (1556-1643) The Surgeon's Mate (1617) served as a manual 
o f naval surgery, attacking the bad habits o f  ‘blaspheming the name o f
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the Alm ighty’ and the ‘dedication to the pot and Tobacco-pipe’ which 
were all too common among apprentices; Richard W isem an (16 2 1-76 ) 
was honoured as the ‘father o f English surgery’. His Several Chirurgical 
Treatises (1676) dwelt on military and naval problems, while his Treatise 
o f Wounds (1672), jocularly known as W isem an’s Book ofM artyrs, adver
tised itself as specially for ships’ doctors ‘who seldom burden their cabin 
with many books’. H e picked up much o f his experience during the 
English C ivil W ar, and his account o f military surgery reveals its 
horrors: cannonballs and gunshot caused horrifying wounds, and ampu
tation and trepanation were often the only remedies, conducted on the 
battlefield or on a storm-tossed vessel.

Fabricius left a graphic description o f a sixteenth-century ampu
tation:

I was about to cut off the thigh of a man of forty yeares of age, 
and ready to use the saw, and Cauteries. For the sick man no 
sooner began to roare out, but all ranne away, except only my 
eldest Sonne, who was then but little, and to whom I had committed 
the holding of his thigh, for forme only; and but that my wife then 
great with child, came running out o f the next chamber, and clapt 
hold o f the Patient’s Thorax, both he and myselfe had been in 
extreme danger.

This may not have been an uncommon scene before anaesthesia was 
available.

‘H e who wishes to be a surgeon should go to war,’ Hippocrates had 
advised, and the battlefield became accepted as the school o f surgery. 
G row ing use o f gunpowder had worsened the injuries confronting field- 
surgeons, because cannonballs and lead shot destroyed far more tissue 
than arrows or swords and left gaping wounds prone to infection. M any 
o f the most popular vernacular handbooks, such as the Buch der Wund- 
Artzney (1497) [Book o f W ound Dressing] o f Hieronymus Brunschwig 
(1450-1533) and the Feldbucb der Wundartzney (1517) [Fieldbook o f 
W ound Dressing] o f Hans von G ersdorff (c. 1455-1529), were based 
on field experience. Brunschwig’s work contains the earliest printed 
illustrations o f surgical instruments, and endorsed the view that shot 
wounds were poisoned by gunpowder and so required cautery. G ersdorff 
explained how to extract bullets with special instruments and dress 
wounds with hot oil. Amputated stumps were to be enclosed in an 
animal bladder, after controlling haemorrhage by pressure and styptics.
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Thom as G ale (1507-87) published An Excellent Treatise of Wounds made 
\with Gonneshot (1563) -  the first English work on the subject.

T h e  most acclaimed Renaissance surgeon, Ambroise Pare (1510-90), 
also learned his craft through war. In 1533 he served as aide-chirurgien to 
the chief Paris hospital, the Hotel Dieu; and from 1537, for almost thirty 
years, he divided his time between tending the Paris sick and following the 
army. Enrolled in 1554 into the confraternity o f St Com e, the surgeons’ 
college, five years later Pare attempted in vain to save the life o f H enri II 
after he had been wounded in a jousting tournament.

Pare gave a conventional account o f  the ‘five duties’ o f  his art: ‘to 
remove what is superfluous, to restore what has been dislocated, to 
separate what has grown together, to reunite what has been divided and 
to redress the defects o f nature’. His prime innovation lay in rejection 
o f  the standard treatments for gunshot wounds: the use o f cautery (the 
burning iron) or scalding oil (‘potential cautery’) to destroy poison and 
forestall putrefaction before beginning restorative therapy. In his La 
methode de traider leys playes faides par hacquebutes et aultres bastons a feu  
(1545) [Treatise on Gunshot W ounds], he described how, as a green
horn on campaign in Italy in 1537, he had been forced to innovate. 
Initially, as taught, he had used boiling oil on what were considered to 
be poisonous gunpowder wounds:

But my oil ran out and I had to apply a healing salve made of 
egg-white, rose-oil and turpentine. The next night I slept badly, 
plagued by the thought that I would find the men dead whose 
wounds I had failed to burn, so I got up early to visit them. T o  
my great surprise, those treated with salve felt little pain, showed 
no inflammation or swelling, and had passed the night rather calmly 
-  while the ones on which seething oil had been used lay in high 
fever with aches, swelling and inflammation around the wound.

At this, I resolved never again cruelly to burn poor people who 
had suffered shot wounds.

Thenceforth he relied on restorative methods, using a digestive (wound- 
dressing) made o f egg, oil o f roses and turpentine, justifying this on the 
supposition that the gunpowder and shot were not, after all, poisonous. 
Piously, he always said that he had dressed the wound but G od had 
healed the patient: Je le pansay; Dieu le guarit.

Another innovation mentioned in his D ix livres de la chirurgie (1564) 
[Ten Books o f  Surgery] was the use o f  ligatures in conducting amputa
tions. O ther writers had recommended tying o ff the veins and arteries
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so as to stop the blood, but Pare worked out the practical details. T his 
made successful thigh amputations possible -  W illiam  Clow es reported 
performing one in 1588, as did Fabricius a little later. T h ere was, how
ever, one drawback. N o  fewer than fifty-three ligatures were necessary in 
a thigh amputation, and this required trained assistance. Consequendy, 
ligatures could come into general use only after a method had been 
found to control blood flow until the surgeon could tie the blood vessels, 
something accomplished in eighteenth-century France when J. L . Petit 
invented the first effective tourniquet.

Pare’s Cinq livres de chirurgie (1572) [Five Books o f Surgery] dealt 
at length with fractures and dislocations, while in the Deux livres de 
chirurgie (1572) [Two Books o f Surgery] he addressed the study o f 
obstetrics, showing the art o f podalic version (turning a baby in the 
womb, to facilitate feet-first delivery, as earlier described by Soranus) 
-  and also seeking to explain monstrous births. His successes, however, 
did not go unchallenged. In 1575, the Paris faculty condemned him for 
publishing on ‘medical’ topics -  an affront reflecting the tetchiness o f 
physicians towards surgeons’ encroachments on their turf.

T h e  practice o f early modern surgeons challenges the myth that 
before anaesthesia and antisepsis their craft was crude and often lethal. 
T h e  case notes o f  the London surgeon Joseph Binns (d. 1664) present a 
different picture. In a career stretching from 1633 to 1663 he recorded 
616 cases. O f  these no fewer than 196 related to gonorrhoea or syphilis; 
77 were o f  swellings and 61 were more properly medical -  including ague, 
stomach-ache, headache, insomnia, diarrhoea and epilepsy. Fifteen indi
viduals suffered battle wounds, 14 were hurt at work, 19 suffered from 
falls from horses and 41 were injured in fights. O f  the 402 outcomes 
recorded, 265 were cured and 62 improved; 22 showed no improvement 
and 53 died.

As Binns’s cases show, surgeons’ work remained mainly routine, 
small-scale and fairly safe -  if often agonizing. N ext to dressing wounds, 
drawing teeth, dealing with venereal sores and chancres, treating skin 
abrasions and so forth, the most common surgical procedure (indeed the 
profession’s badge) was blood-letting, often performed at the patient’s 
request. Galenic medicine had warned about the dangers posed by a 
‘plethora’ , believing that fevers, apoplexy and headache followed from 
excessive build-up o f blood. Venesection was the obvious corrective. 
T h e  normal method for phlebotomy was to tie a bandage around the 
arm to make the forearm veins swell up, and then open the exposed
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vein with a lancet: this was popularly called ‘breathing a vein’. Cupping 
with scarification was another procedure for drawing blood.

A  few surgeons came up with ambitious new operations. In Italy 
Gaspare Tagliacozzi (1545-99) described in his De curtorum chirurgia 
per insitionem (1597) [On the Surgery o f the M utilated by Grafting] the 
procedure o f rhinoplasty or nose reconstruction, which was obviously 
attractive in the era o f syphilis. Rhinoplasty had been known in India 
since ancient times; in southern Italy the operation was apparently prac
tised by empirics. Tagliacozzi was thus far from the technique’s inventor, 
but he published and claimed to have perfected it. In his rhinoplastic 
procedure, a skin flap was partially detached from the flesh o f the upper 
arm, and allowed to establish itself as a viable tissue. T h en  the flap, still 
attached to the arm, was shaped and sewn to the remains o f the nose. 
T h e  patient remained with his arm thus attached to his nose for fourteen 
days, before the flap was severed from its original site. After a further 
period, the process began o f reshaping the flap to form the new nose. 
T h e  whole business took from three to five months.

Overall, however, with its deep-seated craft basis, surgery remained 
rather traditional. Pare concluded:

A  C h iru rgio n  m ust have a strong, stable and intrepide hand, and 
a m inde resolute and m ercilesse, so that to heale him  he taketh in 
hand, he be n ot m oved to make m ore haste than the th in g requires; 
or to cut lesse than is needfull; but w hich doth all things as if  
he w ere n othin g affected w ith their cries; n ot g iv in g heed to the 
judgem ent o f  the com m on  people, w ho speake ill o f  C h iru rgion s 
because o f  their ignorance.

W hether surgeons were ignorant or not, there remained severe limits 
upon what they could achieve.

P H A R M A C Y

Pharmacy underwent significant change as the range o f remedies was 
extended, thanks to the retrieval o f classical drugs, the discovery o f  new 
vegetable products from America and the Indies, and the increasing use 
o f chemical substances. Herbs -  understood in the widest sense as the 
leaves, seeds or fruits, bark and roots o f plants, shrubs and trees -  
had always been the prime ingredients o f medical remedies. I f  used
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individually, apothecaries called them ‘simples’; combined into a com 
pound drug, perhaps with animal and mineral ingredients, they would 
be called ‘Galenicals’. H erb gathering (simpling) and preparation o f 
remedies were domestic skills practised in the family, but there was also 
a commercial side to herbal medicine.

W ith  the G reek revival, physicians became concerned that the rem 
edies then in use were inferior, and sought to recover the original materia 
medica used by the ancients. This required the reform o f botany, since 
there was no uniform nomenclature, leaving plant identification chancy. 
Botany enjoyed its own humanist renaissance: medieval authors were 
denounced for their barbaric language and for corrupting ancient texts, 
and there was a call for pure editions o f classical botanical works. T h e  
great scourge o f  the pharmacists was the Paris humanist Symphorien 
Champier. About 1513 he issued his Myroel des Apothecaires, whose sub
title reveals his position: The Mirror o f the Apothecaries and Druggists in 
Which is Demonstrated How the Apothecaries Commonly Make Mistakes in 
Several Medicines Contrary to the Intention o f the Greeks . . .  on the Basis of 
the Wicked and Faulty Teachings o f the Arabs.

Around the mid fifteenth century manuscripts o f  Theophrastus’ 
Historia plantarum [The History o f Plants] and De causis plantarum [On 
the Causes o f Plants] were brought from Constantinople and translated 
into Latin by Theodore Gaza. G alen’s De simplicium medicamentorum 
facultatibus [On the Powers o f Simple Remedies] had been used in the 
medieval universities, but in 1530 a new Latin translation was published, 
corrected by reference to ‘old manuscripts’. M ore important, however, 
as a vehicle for medical botany was the De materia medica o f  Dioscorides 
( f i .  a d  50-70), which galvanized the botanical revival. T h e  w ork had 
been known in Latin to the M iddle Ages, but humanists collected G reek 
manuscripts, and the Aldine Press published a G reek edition in 1499.

W ith  the Dioscorides revival, herbals themselves changed. T h e  
earliest printed ones were compiled from medieval sources, but later 
works by W illiam  Turner (c. 1510-68), Leonhart Fuchs (150 1-6 6 ) and 
others became more naturalistic, both verbally and pictorially, mirroring 
the Renaissance anatomy atlases. T h e  first to abandon the old stylized 
pictures was the Herbarum vivae eicones (1530) [Living Images o f  Plants] 
o f O tto  Brunfels (d. 1534), town physician o f  Bern. T h e  artist Hans 
W eiditz (d. c. 1536) (school o f Diirer) gave this herbal its innovative 
look. W hen his plants did not tally with Dioscorides, Brunfels tried to 
force identifications.
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H e described 258 different plants; ninety-seven years later, Caspar 
Bauhin’s (1560-1624) Pinax theatri botanici (1627) [A Catalogue o f 
Botanical Theatre] included around 6,000 specimens. This stupendous 
increase was achieved through individual and collaborative efforts. T h e  
first chair in botany was established in Padua in 1533; botanical gardens 
were created in Pisa and Padua in 154 4 -5 , with other universities fol
lowing: Bologna, Leiden, Leipzig, Basel and M ontpellier. Plants, how
ever, were not always available and altered with the seasons; this made 
the artificial or dry garden {hortus siccus) an invaluable invention, allowing 
rare plants to be preserved or exchanged, and providing teaching 
material and draughtsmen’s models.

A  great boost was provided by Pier Andrea M attioli (1500-77), who 
in 1542 became physician to the province o f Gorizia, where he worked 
on a commentary o f Dioscorides. Published in 1544, his edition o f 
De materia medica became the spur for botanical and pharmacological 
research, earning its author European celebrity. Like Linnaeus later, 
M attioli had a gift for inspiring collaborators to travel, collect and send 
him specimens. Expanding with each edition, the work culminated in 
the version o f  1565, a lavishly illustrated Latin folio running to nearly 
1500 pages, bejewelled with full-page illustrations.

As the entrepot o f the Mediterranean, enjoying close links with the 
M iddle East and the overland spice trade from the Indies, Venice was 
the natural centre for the humanist goal o f  recovering classical medic
aments. N o t least, the Venetian Republic controlled Crete and Cyprus, 
the herb gardens o f the ancients. Drugs unknown to the latdn W est -  
balsam and myrrh for instance -  were rediscovered. Famous for its 
purging powers, rhubarb had entered Europe through the overland 
trade routes from the East; by the early seventeenth century, seeds from 
Bulgaria allowed one medically valuable type o f rhubarb {Rhaponticum, 
from the Pontus or Black Sea) to be grown in Europe, while search 
continued for the ‘true’ rhubarb which M arco Polo had reported in 
1295 as deriving from China. Theriac, that panacea o f the ancients, 
composed o f up to a hundred herbal, animal and mineral ingredients, 
seemed in the 1 540s quite impossible to compound; many o f its ingredi
ents were unknown and more than twenty substitutes were needed. But 
by 1566 the Veronese botanist-pharmacist Francesco Calzolari (1522 - 
1609) was using only three proxies. Physicians grew confident that the 
remedies o f the ancients had been recovered.

Thanks to Iberian voyages o f discovery, new drugs filtered in,



Imhotep.
C hief vizier to Pharaoh Zozer (fl. 27th century b c ), Imhotep became hallowed as 
the physician-god of Egyptian medicine. He was associated with healing shrines 
and temple sleep (incubation cures). Statue, c. 650 BC.



Hippocrates.

Though Hippocrates 
(c. 460-377 BC) certainly existed, 
all the biographical details about 
him are legendary. N ote how the 
founder o f bedside medicine was 
turned by this Renaissance artist 
into a scholar. Line drawing, 1584

Galen.

Galen (AD 1 2 9 - c. 216) was the 
medical colossus o f the Roman 
era. Imaginative portraits of him 
graced the numerous editions of 
his works in the first age o f print. 
Georg Paul Busch, line drawing, 
eighteenth century.



Hildegard o f  Bingen.

Hildegard of Bingen 
(1098-1179), who began having 
religious visions at an early age, 
practised medicine in her role as 
Abbess of Rupertsberg. Her 
main work was on the curative 
powers o f herbs, stones and 
animals. W . Marshall, 
engraving, 1642.
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Moses Maimonides.

Moses Maimonides (1135-1204) 
was the leading Jewish medical writer 
of die medieval period. Born in 
Cordova, he moved to Cairo, 
becoming court physician to Saladin, 
Sultan o f Egypt. Photogravure by 
M. Gur-Aryeh, Jerusalem (after 
engraved portrait affixed to Ugolini, 
Thesaurus antiquitatum  sacrarum, 

Venice, 1744).



The W ound M an.

T h e Wound Man was a 
characteristic form of surgical 
illustration from medieval 
times onwards, demonstrating 
the wide range o f injuries the 
surgeon claimed to be able to 
cure. Line drawing from 
H. von Gersdorf, Feldtbuch 

der W undartzney (Strassburg: 
H  Schott, 1530), fol. 22V.

The Common Willow.

Renaissance herbals were noted for 
their more naturalistic illustrations. 
According to Gerard, willow leaves 
‘do stay the spitting o f bloud, and all 
other fluxes o f bloud whatsoever in 
man or woman’. A  later age would 
find in willow bark the essence of 
aspirin. Line drawing from J. Gerard, 
The Herball, or General Historic o f  

Plantes (London: E. Bollifant for 
B. and J. Norton, 1597).



S t C om as and S t Damian performing the miracle o f  the black leg.

Damian and Cosmos became the patron saints o f medicine. Brothers living in Asia 
M inor around the close o f the third century, they were celebrated for their healing 
powers. Their chief medical miracle credits them with the first transplant: they ampu
tated a (white) man’s gangrenous leg and grafted in its place that o f a dead Moor. Alonso 
de Sedano, oil painting, early sixteenth century.



M edieval Persian anatomical drawing, 

showing the arterial system.

Both medieval European and Islamic 
anatomical illustrations favoured the 
squatting, arms-akimbo position. T h e aim 
was not naturalistic accuracy but the 
simplicity of a diagram. Line drawing, 
Persian MS no. 32427.

LIBER .IX. DE ORIGINS

m

Ax,
i?

This simplified version o f human 
anatomy is less a mark of ignorance 
or lack o f artistic skill than of the 
production o f easy-to-memorize 
charts for student use. Gregorius 
Reisch, from Margarita Philosophica 

(Freiburg in Breisgau: J. Scott, 1503 
IX, fol. F 2v.

Chinese acupuncture chart.

This style o f depicting acupuncture 
channels was well established by the 
seventeenth century. It principally 
represents the stomach meridian (zu  

yang m ing w eijitig). T h e stomach is 
viewed as a yang  organ. Watercolour 
eighteen th/nineteenth century.
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a b o v e  Two Surgeons 

Am putating the Leg and A rm  

o f  the Same Patient, who is 

being restrained by assistants. 

Early surgical illustrations of 
amputation are commonly 
stylized and comfortingly 
suggest a serenity in the 
patient and a gentleness in 
the surgeon which actual 
operating conditions must 
have belied. ZS, pen drawing, 
(after an engraving, 1597).

l e f t  The Frontispiece to 

Vesalius's De humani corporis 
fabrica [On the Fabric o f the 
Human Body: 1543].

This picture signals the new 
anatomy: the cadaver is the 
central figure. Its abdomen 
has been opened so that 
everyone can peer in.
A  skeleton points towards 
the opening. Notice how 
Vesalius looks out at us as 
if  he were extending an 
invitation.



A  medicine man or 

shaman, adorned with 

white paint, standing above 

a sick man trying to drive 

away the disease.

Early anthropologists 
witnessing and 
photographing scenes 
like this were dismissive. 
T he original caption reads: 
‘Both doctor and patient 
believe in the farce.’ 
Photograph, early 
twentieth century.

Indian doctor taking the pulse o f  

a patient.

Pulse-taking was central to both 
the Indian and the Chinese clinical 
traditions. The hand was one of 
the few body parts (especially in a 
woman) that the physician might 
properly touch. Gouache drawing, 
nineteenth century.
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together with foodstuffs like potatoes. Cocoa came back with Cortes in 
1529, becoming a favourite drink, a specific for ‘wasting diseases’, a 
stimulant, and even the basis o f cocoa-butter suppositories. M eanwhile 
the Portuguese had rounded the Cape o f G ood H ope in 14 8 7-8  and 
reached India in 1499. By 1 5 1 2 -13  they landed in the legendary Spice 
Islands, the M oluccas, whose spices had traditionally arrived in Europe 
via the overland route.

Remedies from distant parts entered into scholarship, particularly 
through the writings o f  Nicolas Monardes (c. 1493-1588) and Garcia 
d’Orta (1501-68). Educated at Seville, Monardes commented that N ew  
W orld drugs were inferior to those o f  Spain (pharmaceutical chauvinism 
was strong), but he later changed his mind, enthusiastically praising 
their powers in his Dos Libros (1565-74). T h e  book followed a standard 
format, giving for each plant its place o f origin, appearance, colour, 
properties and uses. N ew  W orld plants posed problems, for their virtues 
were uncertain. T h is led him to concentrate on the distinguishing marks 
o f  the new plants and to describe how they were processed by the 
American Indians. Together with coca, jalap, sarsaparilla and sassafras 
(these latter famed for blood-cleansing), one o f his best-known descrip
tions was that o f  tobacco, which he praised for curing head pains, tooth
aches, bad breath, chilblains, worms, joint pains, swellings, poisoned 
wounds, kidney stones, carbuncles and fatigue. Its efficacy derived from 
its heating and drying qualities. Despite K ing James I’s strictures against 
‘ this filthy custom’, tobacco enjoyed a high medicinal reputation in the 
seventeenth century.

In the face o f  the terrifying syphilis epidemic, imported plant rem
edies m ight appear godsends, for treatment with mercury was almost 
worse than the disease. In the Caribbean the Spaniards saw syphilis 
(more probably yaws) treated by decoctions made from guaiac wood 
(Guaiacum officinalis); by 1508 this was being imported into Spain and 
its use became widespread. Also known as ‘holy wood’, guaiac was 
obtained from evergreens indigenous to the W est Indies and South 
America. T h e  folk belief that G od planted cures where diseases arose 
reinforced the conjectural N ew  W orld origin for syphilis. Shiploads o f 
guaiac were imported into Europe, organized by the Fuggers o f Augs
burg, the mercantile and banking family who monopolized the trade 
and profited mightily. T h e  German humanist and soldier U lrich von 
Hutten (1488-1523) experienced the horrors o f  the m ercury treatment; 
he went through eleven mercury cures in nine years, then he heard o f
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guaiac, and after repeated infusions believed he was cured. V on  H utten’s 
De guaiaci medicina et morbo gallico (1519) [On the Guaiac Remedy and 
the French Disease] was translated into Germ an and French, but by 
the time Monardes wrote in 1565 guaiac was losing support.

O ne key remedy from the East was opium, largely imported from 
Turkey. It had been in use in Egypt in the second millennium b c , and 
Avicenna called it ‘the most powerful o f stupefacients’. Ever the queen 
o f  drugs, it was profusely used in western medicine from the sixteenth 
century, and Thom as Sydenham (1624-89) later proclaimed that 
‘among the remedies which it has pleased the Alm ighty G od to give to 
man to relieve his sufferings, none is so universal and so efficacious as 
opium.’ It seemed the wonder drug; not just a pain-deadener, it also 
stopped dysentery and relieved respiratory disorders.

India supplied new remedies. In 1563 Garcia D ’Orta published 
Coloquios dos simples, e drogas he cousas mediqinais da India [Dialogues on 
Simples and Drugs and M edical Matters from India] which described 
such eastern products as aloes, camphor, sandalwood, ginger, asafoetida 
and betel, and new fruits such as mangoes. Like the Italian humanist 
botanists, he had to confront identification problems. (Was modern 
cinnamon the ‘canella’, ‘cinnamon’ or ‘cassia’ o f the ancients?) Other 
eastern drugs filtered to the W est later, including Chinese rhubarb and 
ginseng, introduced in the eighteenth century by the Jesuits.

Thanks in part to the labours o f the botanists and the importation 
o f  new drugs, the apothecary’s trade boomed, though for many (witness 
Rom eo’s remarks) the apothecary remained a wretch vending poisons:

I do remember an apothecary
And hereabouts he dwells -  whom late I noted
In tatter’d weeds, with overwhelming brows,
Culling of simples; meagre were his looks,
Sharp misery had worn him to the bones;
And in his needy shop a tortoise hung,
An alligator stuff’d and other skins,
O f ill-shap’d fishes . . .

Like other branches o f  medicine, apothecaries organized themselves. In 
England, James I recognized them as a special body in the G rocers’ 
Com pany in 1607, and ten years later they gained their independence, 
organizing as the Masters, W ardens, and Society o f the Art and M ystery 
o f  the Apothecaries o f the C ity  o f London.
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T H E  M I N D

Renaissance humanism, mysticism, hermeticism and astrology fostered 
interest in the human soul, the spiritual fulcrum in a cosmos governed 
by supernatural forces -  good and evil. It is not surprising, therefore, 
that one field in which Renaissance philosophy made a contribution to 
medicine was mental disorder. Theories remained complex, however. 
T h e  neo-Platonist Ficino related melancholia to the sway o f  Saturn, but 
also to the action o f  black bile, the humour o f genius and o f depression.

Humanist moralists explored the mind, notably the French essayist, 
M ichel de M ontaigne (1533-92), twice mayor o f Bordeaux. Suffering 
agony from a bladder stone* and sickened by religious and dynastic 
bloodshed, he retired from the world to compose his mind in tranquil
lity, only to find himself haunted by ‘monsters’ and ‘chimeras’ . Solitude 
sparked ‘melancholy adust’, a sick humour disposing his melancholic 
temperament towards madness. Com posing his Essais (1580) was an 
antidote, a writing cure aimed at restoring balance through anatomizing 
his mind in quest o f  self-knowledge.

M ontaigne kept his soul ‘at hom e’ in the body, studying both, 
hoping to grasp how man should live wisely and face death well. Y et in 
response to the old Socratic injunction o f self-knowledge (‘nosce te 
ipsum’), he was sceptical: Que sqay-je? (W hat do I know?), he asked. 
Such themes were relendessly pursued, not least by Shakespeare, whose 
contemporary, Robert Burton (1557-1640), described him self as ‘fatally 
driven’ upon the rock o f  melancholy and mixed philosophy and medi
cine. His Anatomy o f Melancholy (1621) was a satirical flagellation o f  folly 
but also a serious medical inquiry which included the following causes 
o f depression: ‘idleness, solitariness, overmuch study, passions, pertur
bations, discontents, cares, miseries, vehement desires, ambitions’ , and 
hundreds more.

* Montaigne wrote, ‘I am in the grip of one of the worst diseases -  painful, dreadful, 
and incurable. Yet even the pain itself, I find, is not so intolerable as to plunge a man 
of understanding into frenzy or despair. At least I have one advantage over the stone. 
It will gradually reconcile me to what I have always been loath to accept -  the inevitable 
end. The more it presses and importunes me, the less I will fear to die.’

Self-possession in the face of sickness, he believed, was crucial. Physicians were of 
little use: ‘no doctor takes pleasure in the health even of his friends,’ he remarked; this 
was a long-standing humanist jibe.
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Philosophical medicine explored sickness o f the mind and its synergy 
with the body. M ingling suspicion with sympathy, paintings and plays 
made much o f fools, melancholics and madmen. ‘Bedlam’ acquired its 
notoriety, and T o m  o ’ Bedlam became a well-known figure, wandering 
the lanes, singing and begging. T h e period also brought the wave o f 
mass hysteria and persecution known as the witch-craze. Despite the 
biblical injunction, ‘thou shalt not suffer a witch to live’ (Exodus 22:18), 
the medieval Church had long remained little concerned about witch
craft, but by the late fifteenth century this had changed, and a Papal 
Bull o f  1484 condemned its spread and authorized a crackdown on its 
practitioners. T w o  years later, the Malleus maleficarum, [Hammer o f 
the Witches] o f the Dominicans, Institoris and Sprenger, created a 
witchfinders’ handbook that passed through more than twenty editions 
and translations. Accusations spread, especially where religious conflict 
and social tension were rife, and trials and executions mounted till 
around 1650. As late as 1692 the Salem, Massachusetts, trials resulted 
in thirty executions, and witches were still occasionally being executed 
in parts o f Europe on the eve o f the French Revolution.

Nineteenth-century psychiatrists retrospectively diagnosed witches 
as mentally disturbed, their confessions o f compacts with the Devil 
being the progeny o f delusions and hysterical personalities. M ore 
recently, such charges have been levelled primarily at the witch-hunters, 
for whipping up mass hysteria. Though most early-modern doctors 
supported the prosecution o f witches, a few were sceptical, and doubts 
were particularly expressed in the De praestigiis daemonam (1563) [On 
the Conjuring Tricks o f Demons] ofjohannes W eyer (1515-8 8). W eyer 
was the town medical officer o f  Arnhem in the Netherlands, and he 
warned against mistaking sickness for Satan. T h e  Devil had no power 
over the body; so-called witches imagined the enormities they confessed, 
perhaps in the throes o f fever. H e insisted that the deeds o f which they 
were accused -  causing sudden death, impotence or crop failure -  were 
natural occurrences. W itches were to be pitied and healed rather than 
harried and punished.

Felix Platter (1536 -16 14 ), dean o f the medical faculty at the U ni
versity o f Basel, left extensive accounts o f psychiatric disorders in his 
Praxis medica (1602) [The Practice o f Medicine] and Observationum 
(1614) [Observations]. From a medical viewpoint he downplayed dia
bolical agency, though advising the use o f amulets in cases o f madness. 
H e discussed hysteria and sexual disorders, described cretinism (then
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common in Switzerland), and advocated a basket o f psychological, phar
macological and physical therapies. Occasionally at witch trials, medical 
and theological interpretations o f insanity clashed. Y et it was not until 
the triumph o f the mechanical philosophy that a naturalistic theory o f 
mind gained ground, ruling out the supernatural element in mental 
illness.

A  window is offered onto the deranged by the case notes o f  the 
Revd Richard N apier (1559-1634), a contemporary o f  Shakespeare’s 
who specialized in healing those afflicted in mind and spirit. A  high 
proportion o f  the afflicted visiting him suffered family troubles, financial 
insecurities and religious torments, and many believed they were 
bewitched. O f  the 134 cases o f deep depression this Anglican clergyman 
handled, fifty-eight were attributed to deep grief following children’s 
deaths (‘M uch grief for the death o f two children’, one parent related). 
O f  Agnys M orton, who had murdered her illegitimate baby, evidently 
suffering from puerperal fever, Napier recorded,

This woman is distracted of her wits . . .  went to make herself 
away, being tempted as she sayeth thereunto by the Tempter. W ill 
not in any case say her prayers . . .  Very ravenous and greedy, and 
will say the foul Fiend lyeth at her heart, that she cannot feed him 
fast enough.

N apier cast horoscopes in forming his diagnoses, and healed with a 
mixture o f herbal remedies, prayer and counsel, often giving patients 
sigils and talismans. H e may be regarded as one o f the last Renaissance 
magi.

M E D I C I N E  I N  S O C I E T Y

Renaissance humanism benefited the doctor more than the patient. T h e 
new learning hardly helped physicians to cure diseases. But it gave the 
medical profession an elevated sense o f its proper dignity, and though 
playwrights loved poking fun at the pedantic pomposities o f costly and 
useless physicians, medicine grew more status-conscious, and more dis
missive o f its rivals. ‘All that falsely usurp this T id e  o f  Physitian’, 
declared Richard W hidock, ‘take o ff their Visards, and underneath 
appeare W icked Jewes, Murtherers o f Christians, Monks, abdicant o f 
their orders, & c. Unlearned Chymists, conceited Paedagogues, dull
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Mechanicks, Pragmaticall Barbers, wandring Mountebancks, Cashiered 
Souldiers . . .  Toothlesse-wom en, fudling Gossips, and Chare-women, 
talkative Midwives, &c. In summe . . .  the scum o f  M ankind.’

This heightened sense o f  dignity was marked in public recognition. 
Earlier tendencies towards the public employment o f  physicians con
tinued. T h e  code o f  criminal procedure promulgated for the Habsburg 
empire by Charles V  in 1532, known as the Carolina, required judges 
to consult surgeons in cases o f suspected homicide, and midwives in 
infanticide. A  landmark in forensic medicine, the Code was adopted in 
much o f continental Europe. Medical authors were keen to display their 
expertise in the courtroom. Pare explained how to recognize the signs 
o f virginity in women -  important because under ecclesiastical law 
non-consummation was one o f the very few grounds for annulment 
o f marriage -  and the indications o f death by lightning, smothering, 
drowning, apoplexy, poison and infanticide; he also showed how to 
distinguish between wounds given to a body when dead and alive.

M edical institutions continued to develop under royal and municipal 
patronage. In 1518 H enry V III chartered the College o f Physicians, 
granting it examining, licensing and policing powers over medical prac
tice in London. (It became ‘Royal’ from the time o f  Charles II.) Unlike 
some European counterparts, however, the college did not succeed in 
extending its jurisdiction to a wider region, nor did it have control over 
the licensing o f  surgeons and apothecaries.

In health care provision in England, the sixteenth century brought 
a major setback. T h e  dissolution o f the monasteries and chantries 
(rapacious asset-stripping carried out in the name o f religious reform 
by H enry VIII and Edward VI) resulted in the closure o f almost all the 
medieval hospitals, which, even if they had provided little treatment, at 
least had afforded shelter to the aged, sick and incapacitated. A  few 
institutions survived the Reformation, being re-established on a new, 
secular basis. St Bartholomew’s and St Thom as’s passed to the C ity  o f 
London after the Dissolution, as did Bethlem for treating lunatics. 
Despite its burgeoning population, rising to 200,000 by 1600, London 
long possessed only these three hospitals, not in themselves very large 
(in 1569 St Thom as’s housed 203 patients); beyond the capital, scarcely 
any medical institutions survived H enry V f f l ’s destructive greed.

Shortcomings in institutional medical provision in England and 
elsewhere may have been counterbalanced by the growth, thanks to the 
development o f  printing, o f writings popularizing health advice. These
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sprang largely from the regimen and hygiene traditions incorporated 
within the Salernitan Regime. Such works, stressing the non-naturals, 
instructed readers to monitor their constitutions. Andrewe Boorde 
(c. 1490-1549), an ex-monk turned physician, offered rules in his Com- 
pendyous Regyment or a Dyetary o f Healtbe (1547). H e began by prescribing 
where to situate a house, how to organize a household, what to eat and 
drink and what to avoid, and what exercise to take, before m oving on 
to more detailed physical methods o f preserving and restoring health. 
T h e  non-naturals were also stressed by Andre du Laurens (1558-1609), 
physician to H enri IV  and professor at M ontpellier. In 1597 he pub
lished a book translated as Discourse o f the Preservation o f the Sight; of 
Melancholic Diseases; o f Rheumes and of Old Age, which contended that 
the causes o f  ageing were mental as well as physical: ‘N othing hastens 
old age more than idleness.’ Early in the seventeenth century, Sir John 
Harington (15 6 1-16 12 )  brought out a popular English translation o f 
the Regimen sanitatis Salemitanum. Addressed to K ing James, The 
Englishman's Doctor (1608) provided health advice to all:

Salerne Schoole doth by these lines impart 
All health to England’s King, and doth advise 
From care his head to keepe, from wrath his heart,
Drinke not much wine, sup light, and soon arise,
W hen meate is gone, long sitting breedeth smart:
And after-noone still waking keepe your eyes.
W hen mov’d you find your selfe to Natures Needs,
Forbeare them not, for that much danger breeds,
Use three Physicians still; first Doctor Quiet,
Next Doctor Merry-man, and Doctor Dyet.

Tem perance was the message o f the highly successful Discorsi della vita 
sobria (1558 -65) [Discourses on the Tem perate Life] o f Luigi Cornaro 
(c. 1464-1566), which he wrote in his eighties. Cornaro maintained that 
a temperate life would enable the body’s finite supply o f  vital spirits to 
last until life ebbed peacefully away between the ages o f  five and six 
score. Practising what he preached, he attributed his longevity to m oder
ation, exercise, keeping his mind occupied and heeding his diet. O ld 
age aroused great interest. In 1635, W illiam  H arvey performed a post
mortem on Thom as Parr (c. 1483-1635), supposedly the oldest man in 
England. Brought to London, he was presented to Charles I and 
exhibited at taverns, but the smoky London atmosphere proved too 
much and he expired, allegedly at the ripe age o f 152.
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Printing made other sorts o f health literature more widely available. 
Obstetrics and babycare books began to appear in many languages. 
T h e  earliest published midwives’ textbook written in the vernacular, 
Eucharius Rosslin’s (d. 1526) Der Swangem Frawen under Hebammen 
Rosengarten (1513) [Garden o f  Roses for Pregnant W om en and M id
wives] appeared in English as the Byrth ofMankynde (1540) and was still 
in use in the eighteenth century. Its frontispiece pictures the mother in 
labour among relatives and midwives, groaning on a birth stool, while 
the attendant astrologer gazes through the window to cast the baby’s 
horoscope.

Thanks to printing, stronger links were forged between medicine, 
learning and culture. Humanism’s preoccupation with recovering the 
learned medicine o f  the ancients proved, however, a mixed blessing, 
and scepticism towards the profession remained deep-seated: ‘Trust 
not the physician, his antidotes are poison,’ warns Shakespeare’s Timon 
of Athens. D uring the following century medicine was to build a new 
scientific basis.



C H A P T E R  I X

THE NEW SCIENCE

t h e  d r e a m  o f  r e n a i s s a n c e  h u m a n i s t s  was to restore medicine 
to its G reek purity, but a counter-view gained ground in the seventeenth 
century as the ‘m odem s’ confronted the ‘ancients’: medicine could thrive 
only if  the deadweight o f the past were cast off. After centuries o f 
stultifying homage to antiquity, a fresh start was needed. T h is was 
a subversive doctrine indeed, but support could be drawn from the 
Reformation: if  Luther could break with Rome, how could it be impious 
to demand the reformation o f medicine? Such revolutionary impulses 
first found expression in the work o f  the iconoclastic Paracelsus.

P A R A C E L S U S

M eaning ‘surpassing Celsus’, Paracelsus was the cocksure name adopted 
in his early thirties by Theophrastus Philippus Aureolus Bombastus von 
H ohenheim  (c. 1493-1542), a medical protestant if  ever there was one -  
though, ironically, he never formally abandoned his native Catholicism. 
Paracelsus was born in Einsiedeln, Switzerland and educated by his 
physician father in botany, medicine and natural philosophy. Around 
the age o f  twenty he briefly studied medicine in Italy but subsequendy 
led the life o f  a wandering student. All the while he picked up knowledge 
from artisans and miners (‘I have not been ashamed to leam  from 
tramps, butchers and barbers’), observed and thought for himself, 
and acquired a taste for the esoteric. T h e  writings o f Trithem ius 
(14 62 -1516 ), an occultist who aspired to the wisdom o f the mythic 
Hermes Trismegistus, convinced him o f the workings o f invisible 
powers as spiritual intercessors between G od and man in an enchanted 
cosmos.

201
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Paracelsus’s off-beat education marked a drastic break with the 
orthodox university medical curriculum built on canonical texts; it helps 
explain how he repudiated Galenism and came up with new disease 
concepts in a twenty-year career that made him the scourge o f  the 
medical Establishment: ‘W hen I saw that nothing resulted from [doc
tors’] practice but killing and laming, I determined to abandon such a 
miserable art and seek truth elsewhere.’ But while there is no denying 
Paracelsus’s break with the past, the common portrayal o f  him as the 
founder o f  scientific medicine is misleading, for his creed always involved 
mystical and esoteric doctrines quite alien to today’s science. H e thus 
appears a paradox. For while subscribing to popular beliefs and folk 
remedies, and lapping up the lore he heard from peasants about the 
nymphs and gnomes haunting mines and mountains, he also cham
pioned new chemical theories, dividing all substances into ‘sulphur’, 
‘mercury’ and ‘salt’ . Y et these must be understood not as material 
elements but as hidden powers.

Paracelsus’s fundamental conviction was that nature was sovereign, 
and the healer’s prime duty was to know and obey her. N ature was 
illegible to proud professors, but clear to pious adepts. His teachings 
on remedies thus drew on the popular doctrine o f  signatures to identify 
curative powers: the orchid looked like a testicle to show it would heal 
venereal maladies, the plant eyebright (Euphrasia officinalis) had been 
made to resemble a blue eye to show it was good for eye diseases. 
Paracelsus was perhaps influenced by radical Protestantism and its faith 
in a priesthood o f  all believers: truth was to be found not in musty folios 
but in the fields, and in one’s heart. Y et though he displayed a fiercely 
independent temper, kowtowing to none, unlike Servetus he cannily 
avoided getting ensnared in Reformation politics.

His fisticuffs mentality comes out clearly in his sublime contempt 
for academic pomposity: ‘I tell you, one hair on m y neck knows more 
than all you authors, and m y shoe-buckles contain more wisdom than 
both Galen and Avicenna.’ In 1526 he was appointed town physician 
and professor o f  medicine in Basel, a post requiring him to lecture to 
the medical faculty. T his he did not in the customary Latin but in 
German, wearing not academic robes but the alchemist’s leather apron, 
and his manifesto pronounced that he would not teach Hippocrates and 
Galen, since experience alone (which included his intuitive flights) would 
disclose the secrets o f  disease. Jeering at orthodox physicians, and taking 
his cue from Luther, he then publicly burned Avicenna’s Canon, the
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Bible o f  learned medicine, along with various Galenic texts on St John’s 
day (24 June 1527). All this was quite unheard of.

Bloody-mindedness aside, Paracelsus’s significance lay in pioneering 
a natural philosophy based on chemical principles. Salt, sulphur and 
mercury were for him the primary substances. These did not completely 
replace the A ristotelian-G alenic system o f qualities, elements and 
humours, but he considered them superior because they were in 
alchemical terminology ‘male’ -  that is active and spiritual -  whereas 
the elements were ‘ female’ and passive. His ‘tria prima’ are to be under
stood not as material substances but as principles: solidity or consistency 
were represented by salt; inflammability or combustibility by sulphur; 
and spirituousness or volatility by mercury. Drawing on the occult, he 
associated diseases with the spirits o f  particular minerals and metals: 
‘W hen you see erysipelas, say there is vitriol. W hen you see cancer, 
say there is colcothar’ (peroxide o f  iron). But he also boldly deployed 
metals and minerals -  mercury, antimony (stibium), iron, arsenic, lead, 
copper and sulphur -  for therapeutic purposes, together with laudanum 
(tincture o f opium).

Embodying spiritual and vital forces, Paracelsus’s chemical prin
ciples explained living processes. These depended upon what he called 
archei, the internal living properties controlling processes like digestion; 
and also semina or seeds deriving from God, the great magus (magician) 
who orchestrated nature. T h e agents o f disease, on the other hand, 
might be poisonous emanations from the stars or minerals from the 
earth, especially salts. His belief that there were as ‘many diseases as 
pears, apples, nuts’, and that each disease had a specific external cause 
sounds like an anticipation o f ontological doctrines, but it must be 
remembered that he saw the essence o f disease as spiritual.

Paracelsus ridiculed hidebound practices. Sickness was to be under
stood not by conventional urine inspection (uroscopy) but by chemical 
analysis using distillation and coagulation tests. H e also enjoyed mocking 
innovations championed by others. Dissection, for instance, was worth
less ‘dead anatomy’, for it could not reveal how the living body func
tioned. H e died before Vesalius published his Fabrica, but he would 
probably have deemed it not worth a sausage. T ru e physiology had 
to discover the nourishment each body part needed, while to fathom 
pathology stellar influences had to be probed and the presence o f abnor
mal quantities o f salt, sulphur and mercury tested. By disparaging humo
ral balance and stressing the prime role o f particular organs in health
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and disease, he countered Galenist constitutionalism with a new notion 
o f specificity and a pathology o f disease as invasion from outside.*

H e interpreted familiar diseases in new ways. Take gout, regarded 
by Hippocratic medicine as a classic humoral imbalance involving 
defluxion into the foot (‘gutta’ means ‘flowing’). Paracelsus read gout 
not constitutionally but chemically, seeing it in terms o f the wider 
category o f ‘tartaric disease’ (diseases o f incrustations). In De morbis 
tartareis ( i 531) [On Diseases o f Tartar], he proposed that some local 
external factor, such as water supply, m ight produce the characteristic 
chemical depositions in the joints. H e boasted patriotically that in 
Switzerland, ‘the most healthy land, superior to Germany, Italy and 
France, nay all W estern and Eastern Europe, there is no gout, no colic, 
no rheumatism and no stone’. G outy nodules, he maintained, consisted 
o f calcined synovia or an excremental salt (tartar) coagulated in a joint. 
Since the tartar coating wine casks was a product o f fermentation, such 
material could be compared to bodily deposits like gallstones, kidney 
stones, and the dental incrustations still known as tartar. Bodily tartar 
was thus derived from food and released through digestion. In some 
individuals it failed to be excreted, tending instead to be transformed 
by ‘spirit o f  salt’ into stony substances like calculi or gouty tophi. This 
theory o f ‘tartarous disease’ was one o f the earliest attempts to advance 
a chemical aetiology for a malady.

Paracelsus sneered at bookworms (‘not even a dog-killer can learn 
his trade from books’), and his copious writings taught that truth was 
to be found not in libraries but in the Book o f Nature, and issued 
a health warning: ‘the more learned, the more perverted’. Personal 
experience was what counted -  ‘he who would explore nature must tread 
her books with his feet.’

However ambivalent such views -  Paracelsus was the classic dog
matic anti-dogmatist, the humble chap convinced everyone else was 
wrong, the inveterate scribbler who told readers to close their books -

* Paracelsus became and remains the patron saint of alternative medicine; in 1982 the 
Prince of Wales told the British Medical Association that ‘we could do worse than to 
look . . .  at the principles he so desperately believed in, for they have a message for our 
time; a time in which science has tended to become estranged from nature -  and that 
is the moment when we should remember Paracelsus.’ But in his localism and advocacy 
of heavy-metal remedies, Paracelsus was a far cry from the kind of holism praised by 
today’s alternative-medicine fans. Paracelsus has also attracted dubious supporters, not 
least among Nazis, who admired him for his commitment to folk wisdom.
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his commitment to the discovery o f truth through observation and 
experiment was a breath o f fresh air. And it became the inspiration o f 
the new medicine emerging in the ‘scientific revolution’ stirring at about 
the time o f his death: 1 543 brought not just Vesalius’s De fabrica but 
also Copernicus’s De revolutionibus orbium coelestium [On the Revolutions 
o f the H eavenly Spheres] with its revolutionary heliocentric astronomy.

M E D I C A L  C H E M I S T R Y

Few o f Paracelsus’s medical writings were published before his death 
in 1542, but by the 1550s they were spreading in a blaze o f controversy. 
His followers made an odd bunch. His writings appealed, as would 
be expected, to radical reformers, such as the Danish Lutheran Peter 
Severinus, whose Idea medicinae philosophicae (1571) [The Idea o f Philo
sophical Medicine] mocked Galenism, and in true Paracelsan fashion 
told readers to burn their books (though presumably not the Ideal), sell 
their houses and go on their travels, studying plants and learning from 
peasants. But his teachings also found favour in more select circles.

Cold-shouldered by universities, followers sought friends in high 
places; princely patronage would give Paracelsanism its imprimatur, 
while royal largesse could equip the laboratories chemical medicine 
required. In any case, many Renaissance rulers had intellectual aspira
tions o f their own. T h e  elector o f the palatinate, O tto H einrich Duke 
o f Neuburg, was probably the first German noble to favour Paracelsans, 
and they also found support alongside the astrologers and magicians at 
the Prague court o f the mystically-minded H oly Roman emperor, 
Rudolf II.

Amongst the most courtly Paracelsan physicians was Theodore 
Turquet de M ayerne (1573-1655), educated at Geneva, H eidelberg and 
M ontpellier. In a protracted controversy over chemical (or ‘spagyric’) 
medicines, Turquet de M ayerne ranged himself against the Paris 
Galenists on the side o f the Calvinist Paracelsan Joseph Duchesne 
(known as Quercetanus: c. 1544-1609). A  Protestant himself, he pru- 
dendy moved to London following the assassination o f the French king, 
H enri IV, and was appointed royal physician by successive Stuart mon- 
archs. H e proved active in the establishment o f the W orshipful Society 
o f Apothecaries, and was knighted by James I in 1624.

A  moderate Paracelsan, Turquet de M ayerne maintained that
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chemical cures were quite compatible with Hippocratic teachings. Late 
in life Guinther von Andernach, the humanist physician, anatomist and 
translator, had attempted a similar via media in his De medicina veteri et 
nova (1571) [Concerning the Ancient and the N ew  Medicine]. W hile 
advocating chemical remedies, he squared the Paracelsan three prin
ciples o f salt, sulphur and mercury with the Aristotelian elements, 
emphasizing that the Greeks no less than Paracelsus had believed in 
macro/microcosm correspondences and the heavenly harmonies.

As such compromises and syntheses suggest, it was not only hardline 
Paracelsans who embraced spagyric remedies. After all, distillation o f 
plants for their ‘essences’ was ancient, bridging herbal and laboratory 
medicine by chemicalizing herbs; and chemical remedies received sanc
tion in official pharmacopoeias. T h e Augsburg pharmacopoeia o f 1564 
listed distillations and some chemical remedies for external use. In 
England, assisted by Turquet de M ayerne, the College o f Physicians 
published the first Pharmacopoeia Londinensis in 1618. T his included 
sections on salts, metals, minerals; 122 chemical preparations were listed 
in the enlarged second edition appearing in the same year, and its 2140 
remedies also included dried viper lozenges, foxes’ lungs, live frogs, 
w olf oil and crabs’ eyes. T h e  Pharmacopoeia accepted the ‘more recent’ 
chemical remedies that ‘might act as auxiliaries’, amongst them crocus 
metallorum (crocus o f antimony), vitrum anti?nonii (vitrified antimony), 
mercurius vitae (mercury o f life, also known as butter o f antimony), 
turhith miner ale (mercuric sulfate), and mercurius dolcis (calomel).

M any advocates o f chemical remedies, for instance the German 
Andreas Libavius (1540-1616), never regarded themselves as card- 
carrying Paracelsans. A  man o f wide interests, Libavius developed his 
own, rather idiosyncratic, creed: he defended Luther against C ath
olicism and late in life attacked Calvinism, while supporting Aristotelian 
logic against the radical logician Peter Ramus (15 15 -72 ). In the spagyric 
remedies controversy Libavius steered between the Paracelsan Scylla 
and the Galenic Charybdis. Chem ical remedies should be used, he 
argued in his Alchymia (1606) [Alchemy], often regarded as the first 
chemistry textbook, but he deplored the ‘obscurity’ and ‘mysticism’ o f 
the Paracelsans, calling for a ‘true chemistry’ purged o f superstition. 
Nevertheless, like Turquet de Mayerne, he supported the Paracelsan 
Duchesne when his works were oudawed by the hardline Galenic Paris 
medical faculty, advocating ‘a middle path between the rigid Paracelsan 
and the rigid Galenic’ .
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In this via media, the chemists’ principles o f  salt, sulphur and m er
cury applied to chemistry but not to medicine as such; there the tra
ditional four humours (blood, phlegm, yellow and black bile) still held 
sway. Chem istry was medicine’s servant, and chemical treatments should 
plainly be promoted, but herbal remedies were valuable too. Research 
was needed to reveal the true nature o f matter, and nature must not be 
rammed into any exclusive, preconceived system.

Another proponent o f medical chemistry who learnt from Paracel- 
sanisin but moved beyond the Paracelsan magic circle was Daniel 
Sennert (1572 -163 7), appointed professor o f medicine at W ittenberg 
in 1602. Sennert won recognition as one o f the major thinkers o f  his 
day through his attempt to give chemistry an atomistic grounding. His 
influence was felt in Germ any until the nineteenth century -  there were 
at least 125 different editions o f his books, including six o f the complete 
works. His aim was to unite experience, reason and the best authorities, 
both ancient and modern. Although critical o f certain precepts, he 
accepted many Paracelsan notions, blending them with humoralism. 
His disease theory, for example, adopted a position between the Galenic 
notion o f  dis-ease (humoral disequilibrium) and the Paracelsan ontolo
gical concept o f disease as a real, local entity. Sickness was the result 
o f  an accident affecting the soul or vital powers o f the body, impairing 
its normal organizing power and resulting in pathological disruption.

Paracelsus’s most ardent disciple was Joan Baptista van H elm ont 
(1579-1644), a key transitional figure who gave medical chemistry fresh 
impetus through his laboratory researches, while sustaining its Christian 
spiritual vision. Like Paracelsus, van H elm ont appears Janus-faced: he 
rejected orthodox humoral pathology, preferring an ontological disease 
theory, yet should not be called a ‘modern’ chemist. For him chemical 
analysis was a means o f  achieving understanding o f  nature and union 
with G od, the marriage o f an enquiring mind with fervent mysticism.

Educated at Louvain in the Spanish Netherlands, at the tender age 
o f seventeen van H elm ont was already delivering medical lectures; in 
1605 he bravely stayed to treat the sick during the plague in Antwerp 
and then, inspired by deep piety, undertook a programme o f chemical 
analysis by the use o f  fire in a grail-like quest for the arcana o f  creation. 
From 1624 to 1642, however, he published nothing; these decades, amid 
the terrible T h irty  Years W ar then tearing Christendom  apart, were 
for him times o f  bitter controversy and religious persecution, in which 
he batded against traditionalists, particularly the Jesuits. H e was
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denounced for heretical leanings in 1630, and proceedings against him 
continued until 1642, when he finally received an imprimatur for his 
treatise on fevers. T h e  bulk o f his works did not appear until four years 
after his death, as the Ortus medicinae (1648) [The Garden o f Medicine]. 
In the eyes o f  some, he was as bad as Paracelsus, G ui Patin (1601/2 
-72 ), the doyen o f the Paris faculty, dubbing him ‘a mad Flemish 
scoundrel’.

Van H elm ont’s ‘Christian philosophy’ rejected the Galenic 
elements, humours and qualities, seeing them as empty words. T h e  
quest for truth must be a search, in the Paracelsan manner, for invisible 
‘semina’ (seeds), undertaken through the ‘art o f fire’. A  vitalist, he 
believed all objects, minerals included, were alive, marriages o f body and 
soul, matter and form. M atter (which he believed ultimately consisted 
o f water, the unique element) was charged with a specific disposition 
(archaeus), which created life. In a celebrated experiment, he tried to 
prove this by showing a plant would grow if  kept in water alone.*

Van H elm ont has often been credited with the idea o f ‘gas’. But he 
did not anticipate the modern notion. Gas was for him a guiding spirit; 
distinct from mere atmospheric air, it could be seen as a ferment 
directing nutrition, digestion and other vital functions. H e also postu
lated the existence o f ‘bias’. Rather like the Paracelsan archaeus -  ‘the 
heart o f the elements’, the natural reparative activity o f the human body 
-  this bias or life-force dominated all corporeal processes, all motion 
and change. It produced fever, sneezing and coughs in an effort to expel 
a disease entity, but as a health-defending property it m ight sometimes 
prove too energetic and require to be pacified by treatment.

In an elaborate pathological system van H elm ont grappled with the 
complexities o f  general and local diseases, in both their physiological 
and spiritual dimensions. Each disease was an external thing (ens), pos
sessing a specific morbid seed (semen) and capable o f attacking the body, 
thereby causing irritation, like a thorn in the flesh. An ontological con
cept was thus crucial to his vision: every disease had a vital principle o f 
its own (archeus) which could be treated by a specific medico-spiritual 
response. Medicines, especially minerals, targeted the disease and helped

* He placed 200 pounds of dried earth in an earthenware vessel, watered it, and planted 
in it a willow weighing 5 pounds. Water was added daily and at the end of 5 years the 
willow weighed 169 pounds and the earth had lost a negligible weight. He therefore 
assumed that the willow, and hence all vegetation, was composed only o f water and that 
water was the primary element.
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the host overcome its arckeus. Such views led him to protest against 
excessive blood-letting -  since plethora was not the cause o f disease, 
phlebotom y only wasted the patient’s vitality.

Overall van H elm ont is an enigmatic figure; the more chemical 
aspects o f his thinking were absorbed by later medical chemists (iatro- 
chemists), while his underlying spiritual quest was cast aside.

P A R A C E L S A N  P H Y S I C  A N D  P O L I T I C S

Rebelling against the Galenic elite, Paracelsan iatrochemistry appealed 
to the rank and file: surgeons, apothecaries, empirics and irregulars. 
T h e y  m ight be cursed by their betters as brazen mountebanks peddling 
dangerous drugs, but such righteous indignation sounded like a pack 
o f rationalizations coming from those desperate to preserve their 
monopoly.

T h e  divisions in medicine resulting from the Paracelsan heresy were 
professionally scarring; in England, monarchs from Elizabeth to Charles 
II sometimes supported unlicensed practitioners against the C ollege o f 
Physicians, while in France the court afforded shelter to Paracelsan 
physicians, generally Montpellier-trained, against the hidebound Paris 
faculty. Thereafter medicine could rarely show a united professional 
front, and tended to factionalize.

Paracelsanism enjoyed a robust appeal; unlike Galenism, it was 
Christian through and through (a great asset in the Reformation era) 
and its teachings appealed to the people against the powerful, especially 
in its vision o f  medicine as a charitable vocation, a divine gift for the 
relief o f suffering. N otew orthy were the philanthropic initiatives o f the 
Montpellier-trained iatrochemist, royal physician and one-time H ugue
not, Theophraste Renaudot (1584-1653), who established a bureau 
d’adresse in Paris, which served as a labour exchange while offering free 
medical treatment to the sick poor. Extending its services, he came up 
with La presence des absens (1642) [The Presence o f the Absent], a booklet 
designed to allow the sick from the provinces to have their illnesses 
diagnosed and treated by post, by providing lists o f symptoms to be 
ticked and simple bodily diagrams for patients to mark where it hurt. 
T h e  bureau was given royal sanction to establish laboratories for 
analysing therapeutic substances. T h e Paris faculty fumed, but could do 
nothing so long as Renaudot enjoyed Cardinal Richelieu’s protection.
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In England, too, political and medical radicalism joined forces in 
the C ivil W ar and interregnum era (1642-60), leading to bold schemes 
for reform in health care, poverty relief and education. A  leading figure, 
N icholas Culpeper (16 16 -5 4 ) significandy had no university degree, 
being apprenticed to an apothecary before setting up as a doctor to the 
London poor. After supporting the Parliamentarians in the C ivil W ar, 
he daringly produced A  Physicall Directory, or a Translation o f the London 
Dispensatory (1649), an unauthorized translation o f  the C ollege o f  Physi
cians’ Latin Pharmacopoeia. In his eyes the C ollege’s m onopoly was 
unchristian because it drove up the costs o f  medical treatment beyond 
the pockets o f  the poor. Culpeper countered by recommending simple 
homegrown herbal remedies in a cheap, vernacular handbook. T h e  
College was outraged:

By two yeeres drunken labour he hath Gallimawfred the apothe
caries book into nonsense . . .  and to supply his drunkenness and 
leachery with a thirty shilling reward endeavoured to bring into 
obloquy the famous societies o f apothecaries and chyrurgeons.

Riled by the C ollege’s reprisals, he issued a more controversial version, 
The English Physician Enlarged (1653), which went through scores o f 
editions, becom ing known simply as Culpeper's Herbal (revised editions 
are still in print). It prescribed over 500 plants, from agrimony to yucca, 
to deal with human ills from adder bites to wind. Elite physicians were 
berated as toadies o f  tyranny: princes, priests and physicians equally 
infringed the people’s liberties, and Latin was the tongue o f monopoly, 
greed and obscurantism. Indeed, from that time, English medical books 
were largely written in the vernacular rather than in Latin.

Paracelsan iatrochemistry sided with the reform o f medicine, edu
cation and government. Puritans praised it as truly Christian, unmasking 
the heathen roots o f  Galenism. But though many radical reform schemes 
were broached (for example, to democratize or abolish the C ollege o f 
Physicians and fund state-provided health care), these came to little. 
N o r did the C ollege or Galenic medicine at large regain their former 
standing after the Restoration in 1660, not least because Charles II 
patronized the new experimental natural philosophy, chartering the 
Royal Society in 1662. By the 1660s Galenism was in tatters, yet the 
Paracelsan movement was also on the wane, being overtaken by or 
absorbed into medical—chemical investigations pursued under the 
banner o f  the ‘new philosophy’ and associated in England with the
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Royal Society, in France with the Academie Royale des Sciences, and 
in Italy with the Accademia del Cimento.

H A R V E Y

Renaissance anatomy further subverted the G reek medical legacy it 
admired through its finest achievement: W illiam  H arvey’s demon
stration o f  the circulation o f  the blood. Building on Vesalian anatomy 
and developing a new physiology, H arvey’s revolutionary work con
vinced later investigators that medical science had to be put on a new 
footing.

T o  grasp the magnitude o f  his reconceptualization, it is worth 
recalling the ancient model o f the blood system still authoritative around 
1600. In traditional Galenic physiology there were two types o f blood, 
the venous and the arterial, with distinct pathways and functions, 
relating to the three chief body centres: the liver (responsible for 
nutrition and growth), the heart (vitality), and the brain (sensation 
and reason). Nourishment and growth were secured by the venous 
blood originating in the liver, while vitality was conveyed to the 
body parts by the arterial blood originating in the heart. Arterial 
(life-giving) blood contained pneuma (spirituous air) and blood; and, 
like venous blood, was thought to spread to all parts o f  the body 
when needed, being there used up; it did not return to the heart. 
Given the quite distinct functions o f venous and arterial blood, their 
different sources, and the belief that they were expended, there was 
no question o f the blood circulating around the body. T h e  heart did 
not even drive blood through the arteries -  for Galen the active phase 
o f the heart’s motion was diastole (dilation), when, like a bladder filling, 
it sucked blood in. T h e  heart did not pump blood out; the blood’s 
movement through the arteries was explained by an innate ‘pulsative 
faculty’ in the arteries themselves.

One awkwardness in G alen’s cardiovascular system lay in explaining 
how the ingredients o f arterial blood (that is, venous blood and air) got 
into the left ventricle o f the heart where they were changed into arterial 
blood. Evidently venous blood had to pass from the right side o f  the 
heart to the left. Galen had stated that this occurred by blood seeping 
through hidden pores in the interventricular septum, the fleshy wall 
separating the ventricles o f the heart. H e had no conception o f  the
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pulmonary transit o f  the blood: passing from the right to the left side 
o f  the heart by looping through the lungs (through the pulmonary artery 
into the lungs, then into the pulmonary vein, and finally into the heart). 
Hardly any blood (just enough to nourish the lungs) left the right side 
o f the heart, he believed.

If  air was necessary for making arterial blood, how did it get to the 
heart? Galenists believed the pulmonary vein’s function was to convey 
air from the lungs to the left side o f  the heart. T h e  end result o f  the 
mixture o f pneuma and blood in the left ventricle was arterial blood -  
thinner and brighter than the dark-red venous blood. A  by-product of 
this process were ‘sooty vapours’, which travelled back to the lungs 
along the same pulmonary vein and were then exhaled. T h e  pulmonary 
vein was a two-way street: air went down into the heart, and sooty 
vapours returned up to the lungs. W ith  hindsight, the lack o f a sound 
observational basis for many o f these particulars (the permeable septum, 
the paucity o f  blood in the pulmonary vein, and the sooty vapours 
there) appears problematic, but the Galenic cardiovascular system scored 
because it explained so much so coherently.

As noted earlier, Renaissance anatomists questioned aspects o f 
G alen’s model. In the Fabrica, Vesalius had observed that the vena cava 
did not, after all, originate in the liver, and in the second edition he 
denied the septum’s permeability. Realdo Colom bo brought to light the 
pulmonary transit, and vivisection experiments led him to conclude that 
the active phase o f the heart was when it constricted (systole), not when 
it dilated (diastole). T h e  heart discharged blood into the arteries when 
it constricted and the arteries then felt full -  a discovery crucial for 
Harvey, as it led him to ponder the quantity o f blood flowing out o f 
the heart at every constriction.

O ther anatomists also contributed observations that did not square 
with Galen: Servetus conceived o f  the pulmonary transit; Andrea 
Cesalpino (1519 -16 0 3) supported the pulmonary circulation, des
cribed the heart’s valve action, and began to use the term circulatio; 
and in 1603, Fabricius published his description o f venous valves. T h e 
culmination o f  such developments came in 1628, when H arvey pub
lished his Exercitatio anatomica de motu cordis et sanguinis in animalibus 
[An Anatomical Essay Concerning the M ovem ent o f  the Heart and the 
Blood in Animals].

Bom  at Folkestone, W illiam  Harvey (1578 -16 57) attended Caius 
College, Cambridge. From 1600 he studied at Padua under Fabricius,
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from whom he absorbed Aristotelian approaches to the study o f nature, 
especially in comparative anatomy and embryology. Like his teacher, 
he dissected animals to discover how particular organs worked, relating 
structure to function, concerned with the ‘action, function and purpose’ 
o f the parts.

In 1602 he returned to England. A  swarthy and testy man who 
habitually wore a dagger, he was elected a Fellow o f  the C ollege o f 
Physicians in 1607 and two years later physician to St Bartholomew’s 
Hospital. H e swiftly established himself; in 1615 he was appointed by 
the College its Lumleian lecturer, charged with lecturing on anatomy 
and conducting public dissections. By 1618 he was one o f  the royal 
physicians.

H arvey’s Paduan experiences set him at the forefront o f learned 
medicine, where neo-Aristotelian ideas were challenging Galenic ones. 
His 1616 Lumleian lectures significantly begin with the statement that 
anatomy deals with ‘the uses and actions o f the parts [of the body] by 
eyesight inspection and by dissection’ -  a clear sign that he had adopted 
Fabricius’s Aristotelianism. H e had also taken initial steps towards prob
ing the blood system. Confirm ing Colom bo’s work on the pulmonary 
transit, he concluded that the heart worked as a muscle, with the ven
tricles contracting and expelling blood in systolic contractions rather 
than sucking it in during diastole (relaxation); the arteries pulsated 
because o f  the shockwave from the beating heart -  they did not pulsate 
o f their own intrinsic ‘pulsative virtue’ .

De motu cordis falls into two parts. Harvey first pointed out G alen’s 
flaws. H ow  could the air and sooty vapours be kept distinct in the 
pulmonary vein? W hen it was opened, neither the said air nor the 
vapours could be seen in that vein, but blood alone. Discussing the action 
o f the auricles and the ventricles o f the heart, he showed the reality o f 
the pulmonary transit o f the blood, pointing to vivisections he had 
performed on frogs whose hearts were simpler and beat more slowly 
than those o f warm-blooded animals, thereby permitting slow-motion 
experiments.

He then turned to novel matters, announcing his discovery o f the 
circulation. Experiments showed that so much blood left the heart in a 
minute that it could not conceivably be absorbed by the body and 
continually replaced by blood made in the liver from chyle. Like no 
one before him, Harvey noted that the amount o f blood forced out o f 
the heart in an hour far exceeded its volume in the whole animal. This
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The heart and the circulation, as understood by Harvey.

quantitative evidence established that the blood must constantly move 
in a circuit, otherwise the arteries and body would explode under the 
pressure:

Since all things, both argument and ocular demonstration, show 
that the blood passes through the lungs and heart by the force of 
the ventricles, and is sent for distribution to all parts of the body, 
where it makes its way into the veins and porosities of the flesh, 
and then flows by the veins from the circumference on every side 
to the centre, from the lesser to the greater veins, and is by them 
finally discharged into the vena cava and right auricle o f the heart, 
and this in such a quantity or in such a flux and reflux thither by 
the arteries, hither by the veins, as cannot possibly be supplied by 
the ingesta, and is much greater than can be required for mere 
purposes of nutrition; it is absolutely necessary to conclude that 
the blood in the animal body is impelled in a circle, and is in a 
state of ceaseless motion.

W hat H arvey could not achieve was to display the complete pathways 
o f the circular movement. H e could not see with his eyes the minute 
connexions -  the capillaries -  between the arteries and the veins, and 
did not attempt to do so with the newly developed microscope. By 
means o f  a simple experiment, however, he showed that a connexion, 
albeit unknown, must exist. H e ligated a forearm extremely tightly so
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that no arterial blood could flow below the ligature down the arm. H e 
then loosened it so that arterial blood flowed down the arm, though it 
remained tight enough to stop venous blood m oving back above the 
ligature. W ith  the ligature very tight, the veins in the arm below it had 
appeared normal, but now they became swollen, showing that blood 
had poured down the arteries and then back up the arm within the veins; 
thus there had to be as yet undiscovered pathways at the extremities for 
the blood to pass from arteries to veins. Finally, he showed that the 
valves in the veins always directed blood back to the heart; pace Fabricius, 
they did not act to prevent the lower parts o f  the body from flooding 
with blood. H aving displayed the circulation and its passages through 
the one-way valve system, Harvey was then able to explain, by means 
o f the circulation theory, such previously puzzling phenomena as the 
rapid spread o f poisons through the body.

H arvey’s w ork appears very modern: he experimented and obeyed 
the injunction o f the Paduan anatomists to see for oneself. ‘I profess to 
learn and teach anatomy not from books but from dissections,’ he 
declared, ‘not from the tenets o f  Philosophers but from the fabric o f 
N ature.’ But that is only half true; certainly he looked for him self (and 
without the aid o f  the microscope), but he saw through Aristotelian 
spectacles.* H arvey did not, as sometimes supposed, conceive o f  the 
body in a ‘m odem ’ mechanical fashion: it was not a machine, but was 
moved by vital forces. In discussing the circulation, his terms and ideas 
were Aristotelian. T h e  purpose o f the circulation, he wrote, drawing on 
traditional macrocosm/microcosm correlations, was to transport life- 
giving blood to the periphery and then to return it to the heart where 
it could be re-enlivened:

So in all likelihood it comes to pass in the body, that all the parts 
are nourished, cherished, and quickned with blood, which is warm, 
perfect, vaporous, full o f spirit, and, that I may so say, alimentative: 
in the parts the blood is refrigerated, coagulated, and made as it 
were barren, from thence it returns to the heart, as to the fountain 
or dwelling-house o f the body, to recover its perfection, and there 
again by naturall heat, powerfull, and vehement, it is melted, and 
is dispens’d again through the body from thence, being fraught

* In his final book, De Generatione (1651) [On Generation], Harvey revealed another 
aspect of his deep Aristotelianism. There he argued for a non-material process of 
generation, ‘beyond the power of the elements’, debating fertilization and the respective 
roles played by the male and female in it.
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with spirits, as with balsam, and that all the things do depend upon 
the motional pulsation o f the heart: So the heart is the beginning 
o f life, the Sun of the Microcosm, as proportionably the Sun 
deserves to be call’d the heart of the world, by whose virtue, and 
pulsation, the blood is mov’d perfected, made vegetable, and is 
defended from corruption, and mattering; and this familiar house- 
hold-god doth his duty to the whole body, by nourishing, cher
ishing, and vegetating, being the foundation of life, and author of 
all. [From the 1653 translation].

It was not, in other words, from the ‘new philosophy’ that H arvey drew 
his inspiration; indeed, according to John Aubrey’s gossipy Brief Lives, 
H arvey slighted Francis Bacon (‘he writes Philosophy like a Lord Chan- 
cellour’), while ‘shitt-breeches’ was his put-down for the ‘neoteriques’ 
(the Paracelsans). W ith  Aristotle he shared a teleological view o f  the 
body and the belief that its workings depended upon the distinctive 
soul.

It is somewhat ironic, therefore, that the fiercest attack on H arvey 
came from an ultra-conservative, Jean Riolan the Younger (1580-1657), 
the leading Galenist in the Paris faculty. Riolan had studied medicine 
under his distinguished father, continuing his war against the Paracel
sans and attaining formidable erudition in classical literature and philo
sophy. H e grasped that H arvey’s doctrine o f the circulation had the 
potential to explode Galenic physiology. It would mean, for instance, 
that the liver was no longer the blood-making organ, and once the 
liver’s function was questioned, what else would not be questioned? 
Even Galenic therapeutics would be challenged, because the rationale 
for bleeding had been undermined: what price all the old rules about 
the correct places to bleed if  the same blood were streaming round the 
body?

In his Opuscula anatomica (1649) [Little Anatomical W ork], Riolan 
fired salvoes while offering a few concessions: the blood still followed the 
old Galenic pathways and did not generally circulate, but he conceded a 
minor circulation in the aorta and vena cava. H arvey retaliated in his 
Exercitatio anatomica de circulatione sanguinis (1649) [Anatomical Exercise 
on the Circulation o f  the Blood], insisting that Riolan’s position made 
observational nonsense, for the blood in all the arteries moved with 
considerable force and in great quantities, which pointed clearly to the 
circulation.
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D E S C A R T E S

Attacked by conservatives, H arvey’s theories found favour, somewhat 
ironically, with ‘new philosophers’, notably Descartes, who were pro
m oting the mechanical philosophy. T h e  towering thinker o f  the Scien
tific Revolution, Rene Descartes (1596-1650) was bom  in N orm andy 
and educated by the Jesuits, who introduced him to mathematics and 
physics, including G alileo’s work. After enlisting as a gentleman-soldier 
and travelling, he settled in Amsterdam, living by the butchers’ quarter 
and performing animal dissections.

Friendship with Isaac Beeckman (158 8 -1637) fired his love o f 
mathematics and the physical sciences; by 1619 his fertile mind had 
glimpsed the possibility o f  combining algebra and geom etry into analyt
ical geometry; and on 10 Novem ber 1619, in a quasi-mystical experience 
recorded in his Discours de la metbode (1637) [Discourse on M ethod], he 
dedicated his life to the pursuit o f truth, determining to doubt all and, 
on the basis o f self-evident first principles, to reconstruct natural philo
sophy. Starting with the one thing he could not doubt -  his own con
sciousness (Cogito, ergo sum: I am thinking, therefore I exist) -  he aspired 
to establish principles so clear and distinct ‘that the mind o f  man cannot 
doubt their truth’. Th ough  his philosophical method was deductive, 
he recognized that in practice observation and experimentation were 
needed.

Descartes always regarded medicine as a key to the natural world. 
H e often dissected animals, and produced three works devoted to the 
life sciences: Tractatus de formationefoetus (1664) [Treatise on the Form a
tion o f the Foetus], La description du corps humain (1648-9) [Description 
o f the Human Body], and Traite de Vhomme (1662) [Treatise o f Man]. 
O ther works, especially Les passions de Lame (1649) [The Passions o f  the 
Soul], examined the psycho-physiological consequences o f  the radical 
dualism premised by his mechanical philosophy.

M ind and matter, he taught, were incommensurable: matter was 
extended, corpuscular and quantifiable, mind (or soul) was insubstantial 
and immortal, the source o f consciousness. T h e  two could (almost) never 
meet. In a thought experiment, the Traite de Vhomme proposed a mechan
ical model o f the human animal; drawing analogies with clocks and 
automata, he proposed that an ‘artificial’ man would have physiological
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processes identical to those o f  real humans, explicable only in terms of 
matter in motion. Animals did not possess souls and so were indeed to 
be viewed as automata pure and simple; mind distinguished humans 
from all other living beings, in a manner philosophically paralleling the 
Christian theology o f the cosmic uniqueness o f the human soul.

Descartes thus radically rethought the metaphysics o f  physiology 
and medicine -  his mechanistic account o f  the nervous system included 
a m odel o f  the reflex concept. But he never worked out, at least to his 
critics’ satisfaction, how mind and body could actually interact; for 
critics, his speculative localization o f the link in the pineal gland, a 
unitary structure seated in the mid-brain just behind the main ventricle, 
merely compounded the problem. M ind had been made a mysterious 
ghost in the machine, while his notion o f  the passions as mediating 
mind and body was more holistic than his mind/body dualism seemed to 
sanction. Overall, however, Cartesianism’s significance for bio-medicine 
was enormous: Descartes regarded the body exactly as he viewed the 
world, as a mechanism. Dismissing Aristotelian-G alenic elements and 
humours even more radically than Paracelsus, he postulated that matter 
in motion would explain both the human body and the system o f nature 
at large. T h at was an audacious challenge.

In the Discourse on Method Descartes enlisted Harveian blood circu
lation in support o f  his new philosophy, but parted company with De 
motu on the operation o f  the heart. H arvey’s vital forces were dismissed 
-  all body actions had to have mechanical explanations. For Descartes, 
the heart was active in diastole (not, as for Harvey, in systole), when its 
innate heat rarefied drops o f blood in its chambers and made them 
expand and force blood particles into the arteries. Minuscule blood 
particles became the animal spirits that flowed through the brain, nerves 
and muscles, conveying sensation and motion. T h e  heart was thus an 
engine, imparting motion to the rest o f  the body.

Descartes and later mechanical philosophers were determined that 
their ‘new philosophy’ should replace the Aristotelian cosmos o f  quali
ties and elements with one composed o f  particles o f matter in motion 
obeying mathematical laws. Descartes was him self no materialist, but 
materialists emerged who went further and denied the reality o f  anything 
but matter or body. T o  the orthodox, the most threatening was Thom as 
Hobbes (1588-1679), who drew inspiration from Galileo and Descartes 
and grappled with the formidable implications not simply o f a mechan
ical physiology but o f a materialistic psychology.
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Between 1634 and 1636 Hobbes accompanied the Earl o f  D evon
shire on the grand tour, meeting Galileo, and he was in France again 
between 1640 and 1651 as an exile during the English Civil W ar. It 
was then that he published much o f  his natural, moral and political 
philosophy, including Leviathan (1651) whose supposed atheism sparked 
an outcry. Hobbes regarded the universe as a material continuum, 
devoid o f  spirit. Knowledge was derived purely from sense impressions, 
and man’s behaviour was determined by physical laws, grounded in 
self-preservation. W hile Hobbes was universally reviled, Descartes’s 
philosophy was given a more respectable face in France by Pierre G as
sendi (1592-1655), and in England by W alter Charleton (16 19 -170 7), 
having an oblique influence upon the thinking o f Robert Boyle (16 2 7 - 
91) and o f  John Locke (1632-1704) (discussed below).

Renaissance anatomy had revealed that the structures o f the body 
were not strictly as G alen had stated, and H arvey showed that Galenic 
ideas o f  their functions were also flawed. T h e  formation o f  the blood, the 
workings o f the stomach, liver and lungs -  these and other physiological 
matters were bound in their turn to come up for debate. And dissection 
was meanwhile revealing anatomical structures unknown to ancient 
authority.

R E S E A R C H I N G  T H E  B O D Y

Opening up bodies -  dead human cadavers, living animal ones -  had 
become the prescription for true medical knowledge. O ne field 
undergoing change was understanding o f  digestion, in which thinking 
was transformed thanks first to Gaspare Aselli (158 1-16 2 5), a professor 
o f anatomy at Pavia. Vivisecting a recently fed dog, he noticed white 
filaments throughout the mesentery and along the peritoneal surface o f 
the intestine; when cut, a milky fluid emerged. H e had hit upon the 
chyliferous vessels o f the intestine, which he called lacteals (‘white 
veins’). Observing their presence in various animal species, he went on 
to explore their function, proving experimentally that the chyliferous 
vessels became swollen after feeding.

Aselli related the vessels to the mesenteric glands, which were 
further traced through to the thoracic duct by Jean Pecquet (1622-74), 
helping to overthrow G alen’s liver-centred physiology. About the same 
time Thom as Bartholin (1616-80) demonstrated the existence o f the
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chyliferous vessels in man as well, and explored the lymphatic system 
in Vasa lymphatica . . .  et hepatis exsequiae (1653) [The Lymphatic Vessels 
and the Secretion o f the Liver] -  this was the book which introduced 
colour plates into anatomical studies. T h e  pancreatic duct was dis
covered in 1644, the submaxillary duct in 1656, and the parotid duct in 
1659. In short, by the late seventeenth century, anatomists had laid 
bare the glandular structures o f the digestive system, destroying the 
food-chyle-blood scheme so basic to Galenic physiology which centred 
on a blood-making liver.

In the light o f such developments Franz de le Boe (Franciscus 
Sylvius: 16 14 -72 ) proposed an un-Galenic chemical theory o f digestion. 
A  French-born supporter o f  Harvey, teaching in Leiden, Sylvius grasped 
the significance o f blood circulation for general physiology; he 
developed a more materialistic iatrochemistry critical o f  van H elm ont’s 
quasi-mystical ideas and strove to fuse chemical analysis with circulation 
theory. Drawing in part on van H elm ont’s teachings on digestion, 
Sylvius claimed that the essential element was acid, rather than (as for 
Galen) innate heat. Digestion was essentially a fermentational process 
taking place in the mouth, the stomach, the heart and in the blood.

It was, however, investigations into respiration conducted by a circle 
o f English researchers that most spectacularly challenged Galenic physi
ology. Harvey had shown the flaws in the Galenic theory o f respiration, 
maintaining that life was located in the blood rather than the heart, 
which was essentially just a pump, working by muscular force. But what 
precisely was life-giving in the blood? And how did it get there? These 
questions propelled post-Harveian research into respiration.

Air was already the subject o f various investigations. In 1643 the 
Italian Galileans, Vincenzo Viviani (16 21-170 3 ) and Evangelista T o rri
celli (1608-47) demonstrated atmospheric pressure (the force or ‘spring’ 
o f the air) through air-pump experiments. T h e  Hon. Robert Boyle, 
aristocrat, puritan and experimenter, explored the behaviour o f animals 
and birds in a bell-jar from which the air had been evacuated: in a 
vacuum they could not live, nor would a candle burn. From such experi
ments it became clear that there were different types and conditions o f 
air. Experiments conducted by Robert Hooke (1635-170 2) helped to 
challenge the old view that the lungs were basically bellows designed 
to cool the fiery heart. Against this background, Richard Low er (16 3 1- 
91) overturned the Galenic belief that air united with blood in the left 
ventricle o f the heart.
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O f an old Cornish family, Lower studied medicine at Oxford, 
becoming an active member o f the scientific circle there associated with 
Boyle and Hooke, attending Peter Stahl’s (d. 1675) chemistry classes 
and working as an assistant to the pioneer neuro-anatomist Thom as 
W illis (16 2 1-75 ). Fascinated by the life-sustaining properties o f  blood, 
Lower recognized the significance o f its different types and sought to 
explain the clear difference in appearance between venous (dark) and 
arterial (bright) blood. H e first surmised that blood received some form 
o f stimulus while in the heart, imparting to arterial blood its scarlet 
look; he also suspected that the lungs supplied the blood with a nutrient 
(a ‘nitrous pabulum’) drawn from the air.

In October 1667, conducting experiments with Robert Hooke, 
Low er perceived the significance o f the fact that the blood leaving the 
right ventricle o f the heart to enter the lungs was venous, and had not 
been affected by its passage through the heart. T h e  blood leaving the 
lungs to enter the left ventricle had, by contrast, already achieved its 
bright hue. Evidently, as he pointed out in his Tractatus de corde (1669) 
[Treatise on the Heart], it was the lungs that vivified the arterial blood; 
the heart was a pump rather than a chemical laboratory. H aving thus 
refuted the old theories, he set about verifying experimentally that the 
air in the lungs caused the blood’s colour change. T here must be a 
‘nitrous spirit o f the air’, vital to life, which mixed with the blood during 
its transit through the lungs.

De corde was duly acclaimed, but the nature o f that ‘nitrous spirit’ 
remained to be determined. T h at was taken up by John M ayow (16 4 1-
79). H e too had studied medicine at Oxford, assisting Boyle in his 
air-pump investigations. T h e  purpose o f respiration, argued his De respi- 
ratione (1668) [On Respiration], was to communicate something from 
the air to the blood during the pulmonary circuit. Like Lower, he 
maintained that air abounded with ‘nitrous particles’ essential to life. 
M ixing with the sulphur believed to be present in the blood, ‘aerial 
nitre’ caused fermentation and heating. This continued as the blood 
coursed from the heart into the arterial system, maintaining body heat. 
M oreover aerial nitre was also essential for muscular contraction: con
tact between the nitrous particles and the animal spirits caused an 
‘explosion’ which swelled the muscle, producing a corresponding short
ening. Lack o f air and its ‘nitrous’ constituent would, therefore, deprive 
the blood o f its heat and result in the failure o f the heart muscles, 
causing death. N o  breath, no life.
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M ayow ’s final account o f aerial nitre was given in his Tractatus 
quinque (1674) [Fifth Treatise], in which he elaborated upon the physico
chemical properties o f this ‘vital, igneous and highly fermentative spirit'. 
T h e  ‘nitre-aerial particles’ or ‘nitre-aerial spirit’ -  his active principle -  
were also responsible for the combustible properties o f gunpowder; 
fermentation was a motion o f nitro-aerial particles occurring spon
taneously whenever they encountered sulphur or salt particles; and all 
combustion was a kind o f  ferment. M ayow thus held there was some
thing in the air necessary for the support both o f life and o f flame, but 
used up in respiration and combustion, thereby leaving ‘vitiated’ air. 
These links between respiration in the body and combustion in external 
nature set challenges to chemists which were resolved only a century 
later with the theory o f oxygen.

Another contemporary grappling with ideas o f  vitality was Francis 
Glisson (15 9 7-16 77), Regius professor o f physic at Cam bridge and an 
early fellow o f  the Royal Society; his first publication, De rachitide (1650) 
[On Rickets], was a pioneering study o f what was cast as a new disease. 
In his Anatomia hepatis (1654) [Anatomy o f the Liver], Glisson explored 
its normal and morbid anatomy and developed a new concept o f biolo
gical irritability. T h e  sporadic excretion o f bile into the intestines, he 
submitted, was brought about by the reaction to irritation o f the gall
bladder and biliary ducts; such irritability implied the presence o f  nerves. 
H e later became convinced that irritability was a property inherent in 
all tissue, independent o f nerves, endowing all matter with an internal 
principle o f motion, an elementary ‘awareness’ o f change. T h e  soul 
itself was dependent on sensation and could appear in a foetus only in 
conjunction with the development o f the bodily organs, as a mani
festation o f the organization o f ‘animated’ matter. These speculations 
provided the foundation for the mature doctrine o f tissue irritability 
spelt out in De ventriculo (1677) [On the Ventricle].

T h e  world remained unconvinced, however, and the doctrine o f 
irritability was largely forgotten until Albrecht von Haller (170 8-77) 
revived it, restricting it to muscle fibres. But G lisson’s speculations attest 
the radical re-thinking o f basic bodily functions prompted by H arvey’s 
discoveries, by broader experimental impulses, and by the mechanical 
philosophy. A  new physiology was taking shape.
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T H E  M I C R O S C O P E

Other developments followed from the microscope, constructed around 
1600 by three Dutch spectacle-makers, Hans Janssen, his son Zacharias, 
and Hans Lipperskey. M any naturalists used it to peer at gnats and 
grubs, but the work o f  Hooke, M arcello M alpighi (1628-94) and Antoni 
van Leeuwenhoek (1632-1723) stands out.

T h e  hypochondriacal Hooke served as Robert Boyle’s assistant and 
became curator o f experiments for the new Royal Society. Echoing 
Francis Bacon, he held that the defects o f  human reason could be rem 
edied only by ‘the real, the mechanical, the experimental Philosophy’ 
whose ‘groundwork’ was ‘sense’ . His microscopic studies, presented in 
his Micrographia (1665), a book containing thirty-eight plates, included 
investigations into lice, and featured the first biological use o f  the word 
‘cell’ in describing the ‘pores’ in wood.

M alpighi, professor o f medicine in Pisa, similarly used the m icro
scope to advance an essentially mechanical model o f  the structure o f 
living beings. Falling under the influence o f the experimentalists Fran
cesco Redi (1626-98) and Giovanni Borelli (1608-97), he was drawn 
away from Aristotelianism to a ‘free and Dem ocritean’ (that is, atomistic) 
philosophy, applying the mechanical model to living things. M alpighi 
made many remarkable discoveries with the microscope. Dissecting 
frogs, he differentiated the fine structure o f the lungs. Previously blood 
and air had been thought to mingle freely in the fleshy parenchyma o f 
the lungs, but the microscope now revealed the membranous alveoli at 
the ends o f  the tracheo-bronchial ramifications. His De pulmonibus 
(1661) [On the Lungs] described this fine texture o f blood vessels -  the 
missing link in H arvey’s theory -  and thus provided decisive con
firmation o f  the blood’s circulation:

I saw the blood, flowing in minute streams through the arteries, 
in the manner o f a flood, and I might have believed that the blood 
itself escaped into an empty space and was collected up again by 
a gaping vessel, but an objection to the view was afforded by the 
movement of the blood being tortuous and scattered in different 
directions and by its being united again in a definite path. M y 
doubt was changed to certainty by the dried lung of a frog which 
to a marked degree had preserved the redness o f the blood in very
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tiny tracts, which were afterwards found to be vessels, where by 
the help o f a glass I saw not scattered points but vessels drawn 
together in a ring-like fashion . . .  Thus it was clear that the blood 
flowed along sinuous vessels and did not empty into spaces, but 
was always contained within vessels, the paths of which produced 
its dispersion.

In De lingua (1665) [On the Tongue], M alpighi distinguished the 
horny outer layer o f  the tongue from the reticular mucous layer (now 
known as the M alpighian layer), and isolated the taste buds, the papillae 
o f  the tongue. De extemo tactus organo (1665) [On the External Organ 
o f  Touch] described the papillae o f the skin, the organs o f touch. De 
cerebro (1665) [On the Brain] showed how the white matter o f the 
nervous system consisted o f bundles o f fibres connecting the brain with 
the spinal cord. De viscerum structura (1666) [On the Structure o f the 
Viscera] showed that the liver, not the gall bladder, secreted bile and 
that the kidneys worked like sieves. Depolypo cordis (1666) [On the Polyp 
o f  the Heart] gave the first description o f red blood corpuscles. Overall, 
M alpighi was convinced that the best model for interpreting such inves
tigations was offered by machinery:

the mechanisms of our bodies are composed of strings, thread, 
beams, levers, cloth, flowing fluids, cisterns, ducts, filters, sieves, 
and other similar mechanisms. Through studying these parts with 
the help of Anatomy, Philosophy and Mechanics, man has dis
covered their structure and function.. . .  W ith this and the help 
o f discourse, he apprehends the way nature acts and he lays the 
foundation of Physiology, Pathology, and eventually the art of 
Medicine.

T h e microscope’s technical possibilities were most breathtakingly 
exploited by the Dutchman van Leeuwenhoek, a draper from Delft. 
T h e  development o f  the instrument was to take two divergent forms: 
one, the forerunner o f the m odem  microscope, was the compound 
version, relying on a combination o f two or more lenses held in a tube; 
the other type, the simple version, consisted o f  a single tiny lens, and 
was essentially an extremely powerful magnifying-glass. Developed from 
about 1671, Leeuwenhoek’s instruments (he made 247) were all o f that 
simple type, using a tiny bead o f glass as the lens. T h e  fact that it 
required only one lens minimized the inescapable problems o f spherical 
and chromatic aberration, while the tiny size o f the lens (often less than
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2 mm across) permitted remarkably high magnification. T h e  strongest 
o f his extant microscopes, preserved in the U trecht University Museum, 
has a linear m agnifying power o f 266 and a resolving power o f 1.35X, 

which means that two features separated by only 0.00135mm can be 
distinguished by the user. Leeuwenhoek kept his lens-grinding tech
niques to himself, and his achievements remained unmatched until the 
nineteenth century.

H e brought to his researches phenomenal eyesight, a remarkable dex
terity in preparing samples and, as a tradesman without formal scientific 
education, a mind somewhat free from academic metaphysics -  though 
his pious faith convinced him that the study o f  nature would demonstrate 
the existence o f  an ‘All-wise Creator’ and thus explode atheistic sup
positions such as spontaneous generation. All things arose from living 
organisms and not from dew, mud or the products o f putrefaction. H enry 
Oldenburg (c, 16 15 -16 7 7), secretary o f the Royal Society, initiated the 
correspondence with Leeuwenhoek which was to result in hundreds o f 
his contributions being published in its Philosophical Transactions.

Leeuwenhoek studied the microscopic texture o f  wood, the cells o f 
plants and the fine structure o f  animal bodies; he saw red blood cor
puscles and blood capillaries and the crystals responsible for the agonies 
o f gout; he noted the organization o f  nerves, muscles, bone, teeth and 
hair, and examined the fine structure o f 67 species o f  insect, 11 species 
o f  spider and 10 o f Crustacea. His most remarkable discovery was the 
observation o f ‘animalcules’ in various fluids, being the first person ever 
to see assorted spirogyra, hydra, protozoa, bacteria, infusoria and human 
spermatozoa. H e estimated the population density o f  his animalcules at 
more than a million for each drop o f water. These findings fuelled fierce 
disputes about the spontaneous generation o f lower orders o f animals 
-  always denied by Leeuwenhoek -  and about the respective roles o f 
the sexes in reproduction.

Leeuwenhoek’s early observations were known to Regnier de G raaf 
(16 4 1-73), a fellow Dutch anatomist who explored the female mam
malian reproductive organs. About the same time as the Dane N iels 
Stensen (1638-86), he described the ‘Graafian follicle’, the vesicle on 
the surface o f the ovaries which cups the unfertilized egg. Applying the 
term ‘ovary’ to the female gonad, he contended that the ovum played 
the key role in reproduction, launching the ‘ovist’ school o f thought, 
and giving rise to fierce embryological controversy.

Countering ‘ovism’, the rival ‘animalculist’ school regarded sperma
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tozoa, discovered in semen by Leeuwenhoek, as the true source of 
conception. Enthusiasts like the Dutchman Jan Swammerdam (16 3 7-
80) claimed to see a miniature organism present within the unfertilized 
ovum (that is, the Graafian follicle); rivals professed to see an equivalent 
in the semen, giving rise to the ‘preformation’ or emboitement theories 
which contended that the new individual was com pletely developed as 
a tiny homunculus from the moment o f conception.

Both these ran counter to H arvey’s Aristotelian concepts o f genera
tion. T hrough experiments on deer, graciously supplied to him from 
the royal park by Charles I, H arvey had attempted to show the successive 
appearance o f  the limbs and organs in the developing foetus, produced 
by a ‘ formative virtue’, actualizing what was potential: the embryo thus 
developed by differentiation rather than being preformed in miniature. 
Preformationists rejoined that Harveian epigenesis was unscientific, for 
such a virtue could not be observed. T h e  theological ramifications o f 
preformationism -  a biological analogue o f Calvinist predestination -  
were long contested, and are continued by m odem  debates as to how 
far we are the puppets o f  our genes.

M E D I C A L  P R A C T I C E

By mid century, a new and often aggressive scientific spirit was rampant, 
debunking Aristotelian-Galenic learning as empty verbiage. Traditional 
medicine was ridiculed in the comedies o f  M oliere (1622-73). In Le 
me'decin malgre lui (16 6 6-7) [The D octor Despite H im self], Sganarelle, 
masquerading as a physician, is called in to treat a girl by her father, 
who has a credulous faith in medicine. T h e  m ock-doctor launches into 
a harangue to explain how the patient has lost her voice:

These vapours of which I was speaking, passing from the left side, 
where the liver is situated, to the right side where the heart is, 
finds that the lung, which we call armyan in Latin, communicating 
with the brain, which we call nasmus in Greek, by means of the 
vena cava, which we call cubile in Hebrew, meets in its path the 
above-mentioned vapours, which fill the ventricles o f the omoplate.

M oliere had realized that fashionable audiences liked hearing old med
ical learning exposed as gibberish; he also sent up Galenism in Le malade 
imaginaire (1673) [The Hypochondriac], with its burlesque o f a medical
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examination and the conferral o f a medical degree. T h e  doctoral candi
date is subjected to stiff questioning: W h y  does opium cause sleep? T h e 
candidate replies,

Mihi a docto doctore
Demandatur causam et rationem quare
Opium facit dormire.

A  quoi respondeo,
Quia est in eo 
Virtus dormativa,
Cujus est natura 
Sensus assoupire*

T his dazzling answer won the plaudits o f  the elders:

Dignus, dignus est intrare 
In nostro docto corpore.
Bene, bene, respondere.f

M oliere’s joke suggests that new doctrines were timely. Simultaneously, 
in his popular Cours de chemie (1675) [Course o f Chemistry], Nicholas 
Lem ery (16 4 5 -17 15 ) was giving the ‘new’ explanation o f  how opium 
worked: a ‘gummy and earthy matter’ in the drug produced sleep, acting 
like other mucilaginous substances which, when mixed with blood, 
emulsified and retarded the spirits flowing in the brain, producing som
nolence. T o  us nowadays there might seem little to choose between 
this and the Galenic ‘dormitive faculty’ M oliere mocked, yet Lem ery’s 
strong suit would have been the empirical evidence he could present, 
for the gum was the residue left by chemical analysis in the test-tube, 
so his findings seemed grounded on tangible experience.

Prizing things above words, the mechanical philosophy encouraged 
explorations o f  such material reality. A  Galilean, Giovanni Borelli 
(1608-78), studied muscular action, gland secretions, respiration, heart 
rhythm, and neural response. His De motu animalium (1680) [On Animal 
Motion] recorded remarkable observations on birds in flight, fish 
swimming, muscular contraction, respiration, and a host o f  similar sub
jects, attempting to analyse body functions in terms o f physics, while

* I have been asked by a learned doctor what is the cause and reason why opium induces 
sleep. T o  which I reply it is because there is in it a dormitive virtue, the nature of which 
is to sedate the senses.
t  You are worthy, worthy, to enter into our learned body. You have responded well.
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postulating a ‘contractile element’ in the muscles, their operation being 
triggered by processes similar to chemical fermentation. Respiration 
was a mechanical process driving air via the lungs into the bloodstream. 
Air possessed a life-sustaining function because it was a medium for 
‘elastic particles’ entering the blood to impart internal motion to it. 
Iatrophysics (medical physics) and iatrochemistry together promised to 
reduce the mystery o f  life to questions o f matter in motion. W hatever 
could not be weighed and measured was mysticism.

Experimentation brought to bear the precision o f number. T h e 
pioneer o f iatromathematics (medical mathematics) was Santorius, who 
studied at Padua and set up in practice in Venice where he associated 
with Galileo Galilei (1564-1642). His Methodi vitandorum errorum 
omnium qui in arte medica contingunt (1602) [Methods o f Avoiding all 
Errors Pertaining to the Art o f Medicine] asserted that credence should 
be given first to experience, second to reason, and only third to the 
ancients. H e developed a thermometer to measure bodily temperature 
in physiological experiments and clinical practice, and his most influen
tial book, De statica medicina (1614) [On M edical Statics], outlined 
experiments using other instruments as well -  a pendulum for measuring 
pulse-rate, a hygrometer, a syringe to extract bladder stones, a trochar 
for tracheotomy, and the pulsilogium, a pulse watch.

His most ingenious device was the weighing machine or balance. 
W riting and even sleeping in this contraption, he monitored his body 
functions for some thirty years, documenting body weight after eating 
and drinking, evacuating and exercising, and correlating all these to his 
health. Discovering that the weight o f his excreta was less than that o f 
the food and drink he consumed, with no increase in his own weight 
to account for the difference, he explained it in terms o f invisible per
spiration, traditionally judged a salutary mode o f bodily discharge.

T h e  hope o f wedding the new mathematical physics to medicine 
culminated in G iorgio Baglivi (1668-1707), who practised in Padua 
and Venice before settling in Bologna in 1691 as M alpighi’s assistant. He 
pictured the body as a machine: the teeth were compared to scissors; 
the thorax, bellows; the heart and vessels, water-works; the stomach, a 
grinding-mill. A  distinguished physiological researcher fascinated by the 
nerves, his microscopic studies enabled him to distinguish between 
smooth and striated muscles and distinct kinds o f  fibres, suggesting that 
health largely depended upon the condition o f the muscle fibres (i.e., the 
active solids).
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Y et there was another face to Baglivi; wearing his hat as a clinician, 
he pooh-poohed theoretical speculations and reiterated traditional 
Hippocratic ideals:

Length of life does not depend so much on a good physical consti
tution as it does on the best use of the six non-natural things, which 
if we rule aright, we shall live long and healthy lives: to divide the 
day properly between sleep and waking; to adjust our air to the needs 
of the body; to take more or less food and drink according to our age, 
our temperament, and whether we live an active or inactive life; to 
take exercise or rest according to the quantity o f our food and 
whether we are lean or fat; to know ourselves, and be able to rule our 
emotions, and subject them to our reason. Whoever handles these 
wisely will live long and seldom need a doctor.

M edicine was thus in flux, but one thing was clear: the new inter
pretive frameworks had discarded Galenism. W hen Thom as W illis 
reviewed the three philosophies available to medicine -  the Aristotelian, 
the Epicurean (or mechanical) and the chemical -  he was quite con
temptuous o f the first. Y et while experimental philosophers gloried 
in being ‘moderns’, in clinical medicine much o f the ancient heritage 
remained intact, perhaps because the patients were conservative, prefer
ring the therapeutic devil they knew. And if  the arch-enemy was now 
Galen, now supposed to have sterilized medicine with his sophistry, 
Hippocrates maintained his olympian status as the champion o f bedside 
experience. Thom as Sydenham (1624-89) was acclaimed as the ‘English 
Hippocrates’ since he prized observation, avoiding speculation but using 
his senses. Asked what were the best medical books, he replied ‘Read 
Don Quixote'. H e equally distrusted dissection and the speculations it 
provoked. ‘T his is all very fine,’ he told a young student, ‘but it w on’t 
do -  Anatom y -  Botany -  Nonsense! Sir, I know an old woman in 
Covent Garden who understands botany better, and as for anatomy, my 
butcher can dissect a joint full and well; now, young man, all that is 
stuff; you must go to the bedside, it is there alone you can learn disease.’ 
H e summed up his philosophy:

I became convinced that the physician who earnestly studies, with 
his own eyes -  and not through the medium of books -  the natural 
phenomena of the different diseases, must necessarily excel in the 
art of discovering what, in any given case, are the true indications 
as to the remedial measures that should be employed.
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Oxford educated, Sydenham served in the Parliamentary Army. From 
1655 he practised in London, investigating smallpox and other fevers. 
Revering Hippocrates, his programme was simple: medicine was a craft 
which would progress through observation o f  patients and monitoring 
o f  therapies. Drawing on experience, the goal was to discover (a modern 
touch here) specific remedies, the paradigm o f which was cinchona 
(Peruvian or Jesuits’ Bark), used against the ague (malaria). Conventional 
remedies were meant to purge the body o f peccant humours, but the 
bark seemed to root out the disease at source. It was arguably the first 
effective specific drug. This action reinforced Sydenham’s (modern) 
conviction that diseases were specific entities: ‘all diseases should be 
reduced to definite and certain Species. . . with the same care which we 
see exhibited by Botanick W riters in their Phytologies.’ In turn speci
ficity boosted his hopes for a science o f diseases:

Nature, in the production of diseases, is uniform and consistent 
. . .  and the selfsame phenomena that you would observe in the 
sickness of a Socrates you would observe in the sickness o f a simple
ton. Just so the universal characters of a plant are extended to every 
individual of the species.

Diseases were thus distinct, possessing unique natural histories -  citing 
mistletoe growing on trees, he emphasized how the disease was indepen
dent o f  the sufferer. Yet, at least for chronic diseases, he never aban
doned his humoral framework.

Sydenham’s thinking grew out o f clinical experience, especially his 
careful observations o f the epidemic diseases prevalent in London in 
the 1660s and 1670s, which he ascribed to changing environmental 
conditions or the ‘epidemic constitution’. T h e  prevalent fever, he noted, 
was the ague (benign tertian malaria), familiar as the annual epidemic 
o f intermittent fever occurring from M arch to July. H e judged it arose 
from the warmth o f the sun acting on humours which had accumulated 
in the blood during the winter. For Sydenham, as for Hippocratic 
physicians in G reece two thousand years earlier, the regularity o f  inter
mittent fevers held the promise o f setting clinical medicine on a sounder 
footing.

W ith  fevers like smallpox, Sydenham pioneered ‘cool therapy’. 
Physicians had standardly prescribed piles o f blankets and heating cor
dials to sweat out the diseased matter. This orthodox heating regimen 
caused excessive ‘ebullition’ o f blood, he judged, leading to confluent



pustules, brain-fever and even death. Sydenham aimed by contrast to 
assist nature, prescribing a cooling regime, copious fluids and moderate 
bleeding. This advice proved influential and even beneficial.

Overall, however, it is a moot point whether bedside medicine was 
growing wiser or safer. T h e  sixteenth and seventeenth centuries brought 
no revolution in medical services or treatments. T here remained a 
mosaic o f practitioners -  learned physicians, herbalists, wise-women, 
astrologers, uroscopists, empirics, apothecaries, barber-surgeons and 
specialists like tooth-drawers and lithotomists. M oneyed patients 
shopped around, while the poor were restricted to the aid o f  family, 
neighbours and priests.

W om en remained in charge o f  childbirth, except when a surgeon 
was called in to use his instruments to extract a dead foetus from the 
womb. Midwives, according to W illiam  Sermon’s (c. 1629-1679) Ladies 
Companion, or, The English Midwife (1671) ‘must be mild, gentle, cour
teous, sober, chaste and patient . . .  As concerning their minds, they 
must be wise and discreet.’ W ise or not, most lacked formal training 
and learnt on the job; Perceval W illoughby (1596-168 5), an English 
surgeon who specialized in difficult deliveries, was predictably critical 
o f their lack o f skill, bemoaning their tendency in a slow labour to tug 
upon a hand or a foot, sometimes yanking it o ff altogether.

But there was also an elite o f the better-educated. Louise Bourgeois 
(1563-1636) married a surgeon and acquired a huge practice, serving 
M arie de M edici, wife to H enri IV, through six confinements and pub
lishing books relating her experiences, one o f which was translated as 
The Compleat Midwife’s Practice Enlarged (1659). Partly thanks to her, 
from 1631 Paris midwives began to get some formal training at the 
H otel Dieu, and after 1679 Amsterdam midwives had to attend anatomy 
and obstetrics lectures. Alleging that many mothers and babies died 
through incompetent midwives, Elizabeth Cellier petitioned James II 
in 1687 to provide a lying-in hospital run by trained midwives, but, 
fearing rivals and belittling women, the College o f  Physicians scotched 
the scheme.

Gynaecological problems and obstetric skills were discussed in a 
stream o f books. In 1661 Hendrik van Roonhuyze (1622-72), o f  Amster
dam, published a work describing caesarean section, and discussing cases 
o f ectopic pregnancy and o f  vesico-vaginal fistula. Frangois Mauriceau 
(1637-170 9) produced his classic Traite des maladies des femmes grosses 
(1668) [Treatise on the Illnesses o f Pregnant W om en], which disposed,

T H E  N E W  S C I E N C E  2 3 I



2 3 2 T H E  N E W  S C I E N C E

among other things, o f the hoary myth that the pelvic bones separated 
during labour to enlarge the birth canal. Hendrik van Deventer (16 5 1- 
1724), from the Hague, described how pelvic deformities obstructed 
labour in Operationes chirurgicae novum lumen exhibentes obstetricantibus 
(1716) [The A rt o f  M idwifery Improved].

One development was the obstetrical forceps, introduced by a 
French Huguenot, W illiam  Chamberlen (c. 1540-96), who had fled to 
England. T h e  two halves o f  the tongs could be separated at their 
crossover point, permitting each curved, hollowed, metal blade to be 
inserted separately into the pelvis to grasp the baby’s head; a pin was 
then inserted, allowing the head to be gripped and drawn out. Cham 
berlen kept the instrument a family secret, passing it on to his son, 
Peter, who passed it on to his son, Peter (1601-83), wh ° Passed it on 
to his son, H ugh (1630-1720). W hen called to a confinement, they 
supposedly hid the forceps in a box to preserve their trade secret; and 
it was easy to conceal in the labour room, since modesty demanded that 
a sheet should cover the parturient woman.

C U R I N G

Bedside practice changed little. Physicians would take a history in the 
Hippocratic manner, inquiring from the patient about his or her lifestyle 
and the onset o f  the complaint. T h e y  would feel the pulse and inspect 
urine samples -  though uroscopy lost credit, becoming the trademark 
o f the quackish ‘pisse-prophet’ and being attacked with ‘cozening 
quacksalvers, women physitians and the like stuffe’ by status-anxious 
physicians such as the Netherlander Pieter van Foreest (1522-97). 
N ew  anatomical discoveries produced few therapeutic payoffs -  per
haps they would have scared the patients. ‘I have heard him say’, 
John Aubrey reported o f W illiam  Harvey, ‘that, when his book on 
blood circulation came out, his practice suffered and people called him 
mad.’

Therapeutics remained grounded in tradition. Here is Shakespeare’s 
son-in-law John Hall (1575 -16 3 5 ) recording a case.

Esq. Packinton, as he was riding to London, in his Inne was suddenly 
and miserably afflicted with the Gout in hands and feet, so that he 
could neither stand nor handle any thing. Being called to him, I 
thus cured him: 1$ Mallowes with the roots cut small, they were boyled
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in equal parts of Wine and Vinegar, to the wasting of the third part, to 
which was added Rye bran after a light boyling. They were laid to the 
pained Joints, with which he was well eased in one day, and 
delivered from the Inflammation by fomenting the parts with Water 
of the spawn of Frogs. After was applied Emplast, Diachalcit. The 
same day I gave 3h Pul- Sen. Montag. cum Hermodaci. gr. xv. He 
was restored the third day, and rid towards London.

In other words, Hall applied a poultice o f mallows, a fomentation o f 
firog spawn and a plaster. T h e  patient was purged with senna powder, 
a medicine attributed to the Paduan physician Bartolomeo Montagnana 
(d. 1460). T o  this powder Hall added the purgative hermodactylus, a 
species o f  colchicum, recommended by Paul o f  Aegina back in the 
seventh century for the treatment o f pain in the joints.

If  frog spawn seems odd, all sorts o f other weird and wonderful 
ingredients continued in use. For instance, H enry Oldenburg, secretary 
o f  the Royal Society, wrote in 1664 to Robert Boyle, ‘I owe you many 
thanks for a medicine against Fluxes, but give me leave to ask, whether 
the hot cinnamon and nutmeg may not claim as great a share in the 
effect as the cold deadman’s skull.’

Sufferers from intermittent fevers (malaria) did benefit, however, 
from the use o f  cinchona (or Peruvian) bark. T his (the source o f  quinine) 
was brought to Europe between about 1630 and 1640, perhaps by Jesuit 
missionaries, hence the name Jesuits’ Bark and the refusal o f staunch 
Protestants like O liver Crom well to take it. Galenists too objected, 
believing that a drug alleged to be hot was counterindicated in a fever. 
Cinchona was effective, however, and was introduced into the London 
Pharmacopoeia in 1677.

Ipecacuanha (Cephaelis ipecacuanha-, ‘the little plant which grows by 
the wayside and causes vom iting’) reached Europe from Brazil. It rem 
edied amoebic dysentery and proved a cough expectorant and an effec
tive emetic in poisoning cases. O ther new imported plants doubled as 
social amenities and as medicines: tea and coffee came from the East, 
while tobacco (Nicotiana) was brought to England from the Americas 
by Sir W alter Ralegh.

Critics denounced physicians as meddlesome, capriciously practising 
an often dangerous polypharmacy -  a blunderbuss approach. Charles 
II’s deathbed was a conspicuous instance o f such medical overkill: after 
he suffered a stroke, the doctors moved in, and Sir Raymond Crawfurd 
(1865-1938) recreated the scene:
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Sixteen ounces of blood were removed from a vein in his right arm 
with immediate good effect. As was the approved practice at this 
time, the King was allowed to remain in the chair in which the 
convulsions seized him; his teeth were held forcibly open to prevent 
him biting his tongue; the regimen was, as Roger North pithily 
describes it, ‘first to get him to wake, and then to keep him from 
sleeping’. Urgent messages had been dispatched to the K ing’s 
numerous personal physicians, who quickly came flocking to his 
assistance: they were summoned regardless of distinctions of creed 
and politics, and they came. They ordered cupping-glasses to be 
applied to his shoulders forthwith, and deep scarification to be 
carried out, by which they succeeded in removing another eight 
ounces of blood. A  strong antimonial emetic was administered, but 
as the King could be got to swallow only a small portion o f it, 
they determined to render assurance doubly sure by a full dose of 
Sulphate o f Zinc. Strong purgatives were given, and supplemented 
by a succession of clysters. T he hair was shorn close and pungent 
blistering agents were applied all over his head; and as though this 
were not enough, the red-hot cautery was requisitioned as well.

O ne o f the dozen physicians attending, D r Charles Scarburgh, om in
ously justified these practices by saying that ‘nothing was left untried’, 
and the M errie M onarch graciously apologized for being ‘an uncon
scionable time a-dying’.

N o t all experiences were as grim, however, as the diary o f  Samuel 
Pepys (1633-170 3) suggests. Cam bridge educated, Pepys became one 
o f  England’s most capable naval administrators. Keen on the ‘new sci
ence’ , he was an early fellow o f the Royal Society, where he wimessed 
some o f the earliest blood transfusions. D uring the late 1650s, Chris
topher W ren (16 32-1723) -  primarily famous as an architect -  had 
been attempting to introduce medicinal liquors directly into the blood
stream, and the French physician, Jean-Baptiste Denys (c. 1625-1704), 
transfused blood from dog to dog. And then, before the Royal Society, 
Richard Low er in N ovem ber 1667 made a transfusion from a sheep 
to a divinity student, Arthur Coga, who was described as somewhat 
crack-brained; it was hoped a transfusion might cure him. T h e  satirist 
Thom as Shadwell (16 41-9 2) hinted in his play The Virtuoso that such 
patients would grow magnificent fleeces and prove good economic 
investments, while Pepys wondered what would happen i f  a Q uaker’s 
blood were given to an archbishop.

Pepys also experienced the great plague o f 1665, giving an eye-
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wimess account o f the panic and terror and noting the flight from town 
o f fashionable physicians, excusing themselves on the grounds that their 
duty was to follow their patients. O n 7 June he saw red crosses springing 
up on houses in D rury Lane, bearing the words ‘Lord, have mercy upon 
us.’ Some days later, the hackney coachman driving him along H olborn 
suddenly grew delirious with plague. T h e  outbreak spread like wildfire, 
and the wealthy couldn’t get out fast enough. Pepys remained in 
London, exercising some caution but distrusting the remedies and 
prophylactics o f both the regulars and the empirics, and using the oppor
tunity to indulge his fondness for sexual escapades.

So what o f  Pepys’s own health? Shortly before comm encing his 
diary, he had been cut for a bladder stone by Thom as H ollyer, surgeon 
at St Thom as’s Hospital; it came out intact, as big as a tennis ball. T h e  
proud (and lucky!) survivor had it set in a case, which cost him twenty- 
four shillings. ‘This day,’ he recorded on 26 M arch 1659, ‘it is two years 
since it pleased G od that I was cut for the stone at M rs T u rn er’s in 
Salisbury Court. And did resolve while I live to keep it a festival, as I 
did the last year at my house.’ Pepys was also plagued by bad eyes, 
which caused him to leave o ff writing his diary in 1669, though his fears 
that he was going blind proved false.

Despite these and other troubles, Pepys did not often call upon 
professional medical advice, though he numbered doctors among his 
friends. Prevention was better than cure, and he attended (heeding the 
non-naturals) to such matters as diet, exercise, climate, avoiding 
draughts and damp. One o f his great bugbears was cold: on no fewer 
than 102 occasions he recorded taking cold. H e generally blamed it on 
the weather, but his own carelessness was often at fault: leaving o ff his 
wig, standing in draughts, wearing unaired clothes. Every move m ight 
be full o f  peril: ‘ [2 Novem ber 1662] and so to home and to bed, with 
some pain in making water, having taken cold this morning in staying 
too long bare-legged to pare my cornes.’ O n occasion he wore a hare’s 
foot around his neck in the hope o f warding o ff sickness; but, unlike 
many o f his contemporaries who pondered the mysteries o f mortality 
and the divine or diabolical sources o f affliction, his attitude was prag
matic and rather secular.
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M E D I C I N E  A N D  T H E  P E O P L E

From the sixteenth century the fog, which from time immemorial kept 
the lives o f most o f humanity hidden from history, parts a little because 
parish clergy in many kingdoms were ordered to keep registers o f births, 
marriages and deaths (though such data obviously have drastic limita
tions). T h e  development o f what became demography and epidemiology 
became possible as part o f the wider quest to apply science to society.

In England the pioneer o f demography was the haberdasher John 
Graunt (1620-74), an enthusiast for the ‘new science’ and an early 
fellow o f  the Royal Society. His Natural and Political Observations. . . upon 
the Bills o f Mortality (1662) was based on analysis o f the weekly burial 
lists compiled by London’s parish clerks, setting out the numbers and 
causes o f death in each parish. His figures allowed him to recognize 
that more boys were born than girls, and that urban mortality exceeded 
rural, though it was virtually impossible to identify the true causes o f 
death. In London the ‘searchers o f the dead’, old crones employed by 
the parish, assigned causes using symptom-based categories, but their 
terms such as ‘aged’, ‘fever’, ‘surfet’ and ‘suddenly’ nowadays appear 
hopelessly vague.

Another pioneer o f social statistics was W illiam  Petty (1623-87), 
who coined the term ‘political arithmetic’ . His early life was spent at 
sea, but in 1645 he moved to Paris where he joined H obbes’s circle o f 
natural philosophers. O n his return to England he pursued medical 
studies at Oxford and established himself as one o f the leading lights 
o f the Royal Society. In the preface to his Political Anatomy o f Ireland 
(1691), he acknowledged he had been inspired by Bacon’s observation 
that the preservation o f the body politic and the body natural were o f 
a piece. H e collected data on population, trade, manufacture, education, 
diseases and revenue, as part o f what he termed ‘political anatomy’. An 
important tool o f these new vital statistics was the life-table, devised 
in 1693 by the astronomer Edmond H ailey (r.1656-1743). Projecting 
expectations about length o f life in arithmetical form, it became invalu
able to the new insurance and annuity industries.

Infant mortality -  the number o f babies dying in the first year o f 
life -  became accepted in the nineteenth century as a reliable index o f 
the health o f  a population. In western Europe today an infant mortality
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rate o f around 9 per 1000 live births is the norm. In early modern 
England it was some fifteen times higher, and elsewhere worse still: 
before 1750 France had over 200 deaths per 1000 live births, Geneva 
296. Expectation o f life at birth typically averaged under thirty years 
(though huge infant and childhood mortality rates skew that figure). In 
cities deaths exceeded births, and towns depended on an influx o f 
incomers from the countryside to maintain the population. T h e young 
o f all classes were at greatest risk -  from the bloody flux, scarlet fever, 
whooping cough, influenza, smallpox, pneumonia; these and a multitude 
o f now unidentifiable fevers killed perhaps 40 per cent o f  Europe’s 
children before the age o f fifteen.

Occasional but devastating mortality crises were caused by dearth 
and pestilence. Lethal famines remained common in continental Europe 
up to the mid eighteenth century, but England was more fortunate: 
subsistence crises still affected the northern region in the late sixteenth 
century, but disappeared within half a century because o f better com 
munications and food markets.

Bubonic plague continued to wreak havoc throughout the early- 
modern era, made worse by the continual movement o f peoples through 
persecution and poverty. Once plague broke out, nothing was o f avail, 
though both civic and religious measures were taken. In the desperately 
severe outbreaks o f  the 1570s the archbishop o f Milan, Carlo Borromeo, 
staged penitential processions and decreed that health officials should 
not halt church services. In 1630 and 1631 plague raged through the 
Arno valley: M onte Lupo, a small, poverty-stricken village near F lo
rence, was particularly hard hit. T h e  Florence health authorities 
imposed strict quarantine and policing orders to contain the outbreak. 
D on Antonio Bontadi, the village priest, had other ideas. H e brought 
the miraculous crucifix o f M onte Lupo out o f the church and paraded 
it through the town. People from nearby villages joined the locals in 
the processions, conducted in defiance o f the health authorities. 
Compromise was possible, however, between pious acts and public 
health, and even the Papal States had their own health boards. In 
England a plague policy was implemented from 1578, when the Privy 
Council published its Plague Orders. As in Italy, administration fell 
not on physicians but on magistrates (Justices o f the Peace).

W ith  only occasional respite since the Black Death, plague brought 
grim mortality. Germany, Holland, Italy and Spain all had devastating 
visitations in the first half o f the sixteenth century, while M uscovy
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experienced a particularly severe outbreak in 1572, in which 200,000 
deaths were reported. In 1630 -1 Venice lost over 30 per cent o f  its 
people; in Genoa plague and famine in 1656 led to the death o f up to 
three quarters o f the population; in the same year a staggering 300,000 
people died in Naples in just five months. Around one fifth o f London’s 
population perished in each o f  the plague outbreaks o f 1563, 1603, 
1625 and 1665, the death toll in 1665 approaching 80,000. T h ere were, 
however, no further outbreaks in London, and thereafter plague dis
appeared from English soil.

In the early eighteenth century plague remained active in Turkey, 
the Balkans, Poland, Galicia and the Ukraine. In 1713 it made its final 
assault on Germany, Scandinavia and Austria, with Vienna suffering 
badly, while the last severe western outbreak occurred in the south of 
France in 1720 -2 killing between 50,000 and 100,000 in Marseilles and 
two thirds o f  the population o f Toulon. Various reasons have been 
suggested for the retreat o f the plague, including the ousting o f  the 
house or black rat (rattus rattus) by the brown rat (rattus norvegicus), 
the less-domesticated sewer rat. Perhaps local and national policies 
o f exclusion through quarantine and the cordon sanitaire finally 
worked.

T h e devastating effects o f  plague, epidemics and social unrest height
ened the problem o f the management o f the urban masses. T h e  years 
after 1500 brought rocketing population growth and, especially when 
famine struck, cities were overwhelmed by starving peasants flocking 
from the countryside. Formerly viewed as G od ’s holy ones, beggars 
became targeted as dangerous rogues requiring discipline and moral 
reformation, and destitution became equated with disease. In Juan Luis 
Vives’s (1492-1540) De subventione pauperum (1526) [On the Relief o f 
the Poor], vagabonds were blamed for introducing plague and syphilis 
-  indeed, vagrants were seen almost as a disease in their own right. In 
response to these problems, north European towns began to organize 
poor relief, while banning non-residents, criminalizing begging, and 
trying to reform the able-bodied through sermons and houses o f 
industry.

Poor-relief schemes often divided ‘undeserving’ rogues from the 
‘deserving’ (who included the sick, orphans and widows). Measures
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designed for the undeserving poor were sometimes extended to the 
deserving, who might be swept into barrack-like hospitals and work
houses which kept the dregs o ff the streets while providing a modicum 
o f care. O utdoor relief was also given, and charity organized by civic 
or parochial authorities.

In 1601 the English Poor Law was consolidated. T h e  destitute, 
aged, infirm or sick were to be supported by a poor rate levied on 
householders in each parish. Parish midwives would be available, and 
babies m ight be sent to wet-nurses; funerals were provided. T h e  Poor 
Law could be seen as the nationalization o f religious charity in the 
post-Reformation Protestant state; it was also a form o f social regulation 
and a prophylactic against disorder.

N eedy people in Florence, Genoa, Rome, Venice and many other 
Italian cities continued to be served, as earlier, by private institutions 
run by religious confraternities. Shows o f  conspicuous philanthropy 
involved considerable powers o f patronage and conferred status. Italy’s 
hospitals remained the envy o f Europe. In 1594 Fynes M oryson (156 6 - 
1629) wrote o f Florence, ‘T h e  Hospitall o f S. Maria N ova is said to 
passe all others in Italy, for all necessaries to cure and nourish the sicke, 
and for orderly attendance.’ Hospitals comm only took in abandoned 
children, women, the indigent and incurables. In 1591 Rome had 3666 
hospital residents out o f a population o f 116,695, V enice around 4000, 
and in the mid seventeenth century Florence housed 2 500 orphans and 
beggars. In T u rin  the city government was becoming involved in hospi
tal administration. Benefactors used their leverage to provide relief for 
clients and dependants.

From the 1620s a revitalized Catholicism set about reform ing the 
charitable institutions o f  France. T h e Com pany o f the H oly  Sacrament 
proposed institutions for vagrants, down-and-outs and the deserving 
poor: the former would be reformed by punishment, the latter given 
shelter. In 1656 the company established its first institution, the Hopital 
General in Paris, under Cardinal Mazarin, intended to house all manner 
o f  problem people and furnished with detention powers. By 1700, more 
than one hundred hopitaux generaux had been built throughout France, 
their inmates numbering over 100,000. Run on a mixture o f  religious 
discipline and forced labour, they were not primarily medical institutions 
but workhouses and old people’s homes. T his new drive for the contain
ment o f nuisances, beggars, the insane, orphans, petty thieves, prosti
tutes, unmarried mothers and the chronic sick has been called by the
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French historian M ichel Foucault ‘the great confinement’. It was a 
prototype for later medical institutions for the poor.

Another type o f charitable institution, the H otel Dieu, a large city 
hospital which in medieval times had provided hospitality and medical 
assistance, grew more ‘medicalized’, employing surgeons and having an 
attendant physician. T h e  sick poor could use the H otel Dieu for treat
ment, though syphilitics and other infectious patients were barred. C ath
olic reform also created nursing communities, usually female, notably 
the Daughters o f  Charity, founded in 1633 by Vincent de Paul and 
Louise de M arillac. Often drawn from the poorer sections o f society, 
in contrast to the wealthier cloistered nuns, the sisters supplied practical 
nursing skills and labour in French and foreign hospitals. V incent de 
Paul gave pious nursing advice:

never forget to say a few good words such as ‘W ell, brother, how 
do you think you are going to make the journey to the other 
world?’ or ‘W ell, my child, don’t you wish to unite yourself with 
God? Don’t you wish to make a good confession in order to dispose 
yourself to die well? Don’t you wish to go and see Our Lord?’ And 
so you should always say something to them which will raise their 
hearts to God.

T h e  Daughters o f Charity were not solely spiritual workers; they were 
taught a range o f  nursing skills, the uses o f drugs and simple surgical 
procedures. Practice in the care o f  the sick was afforded, and teaching 
opportunities for literate sisters were provided by the parish school 
attached to the motherhouse.

All such municipal and philanthropic initiatives may be styled 
‘medicalization’ and viewed as part o f the wider development o f social 
administration and control, especially under absolutist regimes. Y et 
medicalization had limits. N o  single group o f practitioners anywhere 
achieved a m onopoly o f practice, and all agreed that healing could be 
a gift o f God. An English statute o f 154 2 -3  gave its blessing to pious 
charitable medicine performed by

divers honest persons, as well men women, whom God hath 
embued with the knowledge of the nature, kind and operation of 
certain herbs, roots and waters, and the using and ministering of 
them to such as been pained with customable diseases . . .  the said 
persons have not taken anything for their pains or cunning [skill]
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but have ministered to poor people only for neighbourhood and
G od’s sake, and o f pity and charity.

Religious views on sickness were reinforced in Catholic nations by 
Counter-Reform ation piety. Prayers to saints and the virgin, pilgrimages 
to miraculous shrines, votive offerings, use o f the sacraments and the 
anointing o f the sick with holy oil all remained extremely popular. For 
their part, soul-searching Protestants could regard illness as a divine 
punishment for sin or as a Job-like trial o f  faith.

Religion retained its hold at the death-bed. H ow  a person died was 
crucial, for it determined whether they went to heaven or hell. From 
medieval times the ars moriendi (the art o f dying) had taught believers 
how to die well. For Catholics it was essential to make a last confession 
and to receive the sacraments, and so die in a state o f grace.

In a Christian society, dying was the passage from this vale o f 
tears to life eternal, marked by traditional Christian icons charged with 
dramatic eloquence: the grim Reaper with scythe and hourglass, the skull 
or the skeleton. Death was not regarded as an abrupt, instantaneous, 
biological reversal; dying was a process, beginning at birth itself, with 
a sequence o f stages marked by appropriate behaviour and reminders 
(memento mori\ prepare to meet thy death). Aristocratic funerals were 
protracted and lavish, involving throngs o f mourners, exchanges o f  gifts 
and tokens, embalming, erection o f memorial tablets and heraldic 
effigies, and the intricate conventions o f mourning. All these customs 
preserved memory, emphasized the continuity o f past, present and 
future generations, and allowed the dead to lord it still among the living.

Beliefs and practices changed o f course. By abolishing the doctrine 
o f purgatory, Protestantism removed a great link between the living 
and the dead, and rendered obsolete the majestic Catholic prayers for 
the departed and the requiem masses. By the eighteenth century, tombs 
and headstones were making more o f worldly virtues (‘a good man and 
an excellent bowler’ was how Alderman N ynn o f  K ent was described), 
and the hellfire terrors o f the dance o f death were yielding to the rococo 
refinement o f  urns and laurel sprays. O nly from the eighteenth century 
did doctors encroach upon the rituals o f death.
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M A D N E S S

T h e  seventeenth century saw controversies between religious and secu
lar explanations for certain diseases, especially with the new rationalist 
stress on nature’s clockwork and the replacement o f the image o f  God 
as a loving or vengeful Father with the notion o f  a divine but distant 
M aster M ind, presiding over celestial machinery that obeyed universal 
scientific laws. T h e  new philosophy had crucial implications for under
standing o f  the soul, o f mind/body relations, and hence o f  mental illness.

O n such questions, Descartes’s mechanical philosophy threw down 
the gaundet; his successors had to take up the Cartesian challenge. 
T h e  implications o f  Cartesianism for insanity were momentous, for his 
dualistdc philosophy ruled out primary mental disease: madness, he 
taught, could not lie in the immortal soul or mind but had to be in the 
body. Th ough  Descartes was no materialist, his writings encouraged a 
search for the site o f  madness within the organism, indeed within the 
brain.

Distinguished investigations were pursued by Thom as W illis. Angli
can by faith and royalist in politics, W illis became a prominent member 
o f the Oxford Philosophical Club and an associate o f  Petty, Boyle, W ren 
and H ooke. H e grasped that H arvey’s discovery o f the circulation o f 
the blood called for a complete re-thinking o f medical theory. Building 
on painstaking anatomical investigations, first-hand knowledge o f  the 
nervous system, vivisection experiments and clinical experience, his Cer
ebri anatome (1664) [Anatomy o f  the Brain] was highly influential. A  
companion study, the Pathologiae cerebri et nervosi generis specimen (1667) 
[Pathology o f  the Brain, and Specimen o f the Nature o f the Nerves], 
developed ideas about the nervous origins o f convulsive disorders such 
as epilepsy, asthma and convulsive coughs, narcolepsy and apoplexy.

W illis coined the term ‘neurologie’, developed the Cartesian idea 
o f reflex, and has been called the founder o f neuroanatomy and neuro
physiology in view o f  his attempts to map mental functions onto particu
lar areas o f the brain (he is remembered for his description o f  the Circle 
o f W illis, the arterial circle at the base o f the brain). His theories 
o f neurological activity continued to rely on animal spirits viewed as 
intermediaries between body and mind distributed to all parts o f the 
body through the nervous system.
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Such views did not lead to any original therapies. W illis believed, 
rather traditionally, that maniacs should be restrained while other suf
ferers required drugs and bathing. Nevertheless, as a result o f  Descartes, 
W illis and others, a new paradigm o f madness was emerging, discarding 
both humoralism and supernaturalism in favour o f an organic hypo
thesis. Thom as Sydenham left a particularly full discussion o f  hysteria, 
a medical dignosis increasingly used by doctors to explain the so-called 
manifestations o f  bewitchment.

Sydenham’s greatest admirer was John Locke (1632-1704), who 
advanced his own explanation o f insanity -  a psychological hypothesis 
about the association o f ideas. Representative o f the late seventeenth- 
century amalgam o f medicine, science and philosophy, Locke’s thinking 
proved fundamental to the later methods o f science and medicine, his 
Essay Concerning Humane Understanding (1690) being among the most 
important influences on the Enlightenment.

Locke was initiated into the new medicine by his old school friend, 
Richard Lower; attending W illis’s lectures, he became involved in the 
pioneering experiments o f Boyle and Hooke, and soon after became a 
close friend o f  Sydenham. H e treated Anthony Ashley Cooper, later 
first earl o f Shaftesbury (1621-83); the patient turned patron and Locke 
eventually joined the Ashley household in London. W hen Ashley fell 
gravely ill in 1668 from a suppurating hydatid cyst o f  the liver, Locke, 
after consulting Sydenham, supervised the draining o f  the abscess 
through a silver tube.

I f  medicine drew his attention to the virtues o f observation, Locke’s 
thinking, in turn, had a considerable bearing on medicine and philo
sophical psychology. His Essay mounted a critique o f  innate ideas and 
examined the mental operations (sensory perception and reflection) 
attending the formation o f concepts. T h e mind prior to the acquisition 
o f knowledge was a blank sheet o f paper (tabula rasa); it was then shaped 
by experience and developed by habit. As to the body, he was still 
Hippocratic when it came to practical advice, as he explained in Some 
Thoughts Concerning Education (1693):

And thus I have done with what concerns the Body and Health, 
which reduces it self to these few and easily observable Rules. 
Plenty of open Air, Exercise and Sleep; Plain Diet, no W ine or 
Strong Drink, and very little or no Physick; not too Warm and 
strait Clothing, especially the Head and Feet kept cold, and the 
Feet often used to cold Water, and exposed to Wet.



T H E  N E W  S C I E N C E

In Le Medecin malgre lui, M oliere presented the following exchange 
between a patient and a pretender:

g e r o n t e : It was very clearly explained, but there was just one 
thing which surprised me -  that was the positions of the 
liver and the heart. It seemed to me that you got them the 
wrong way about, that the heart should be on the left side, 
and the liver on the right. 

s g a n a r e l l e : Yes, it used to be so but we have changed all 
that. Everything’s quite different in medicine nowadays.

M oliere got it right. T here was still much that was laughable about 
seventeenth-century medicine; but it was changing fast. In The 
Advancement o f Learning, Francis Bacon had proclaimed:

Medicine is a science which hath been (as we have said) more 
professed than laboured, and yet more laboured than advanced; 
the labour having been, in my judgement, rather in circle than in 
progression. For I find much iteration, but small addition.

By the century’s end, addition was more visible.



C H A P T E R  X

EN LIGH TEN M EN T

I N  S E A R C H  O F  M E D I C A L  S C I E N C E

A  M I N O R  E I G H T E E N T H - C E N T U R Y  M E D I C A L  W R I T E R ,  Samuel W ood, 
looked back in his Strictures on the Gout (1775) over the previous ‘two 
thousand years’ and deplored the ‘unenlightened state o f  the ancient 
Practitioners’, with whom ‘all was mere conjecture’. ‘T h ere could be 
no Physiology at all,’ he insisted, ‘before our immortal H arvey’s D is
covery o f  the Circulation o f the Blood,’ since when, he concluded, ‘it 
is much more easy to account for life, for health, and for diseases.’

Early-modern times brought H arvey’s and other brilliant break
throughs in anatomy and physiology, but achievements proved more 
impressive on paper than in bedside practice; the war against death was 
stalled, and, to make matters worse, epidemics rained down on Europe in 
the decades around 1700 and mortality rates soared. W arfare, worldwide 
trading webs, giant cities and the thronging urban poor -  the populations 
o f cities like Naples, Paris and London were already topping half a 
million -  all exacerbated health hazards.

Better times were on the way, however, according to the new philo
sophy o f progress proclaimed by enlightened intellectuals in the N ether
lands, Britain and France: original sin was a myth, and life’s journey 
was not the preachers’ vale o f tears. Reason, proclaimed Enlightenment 
propagandists, would create a better future; science and technology, as 
Francis Bacon had taught, would enhance man’s control over nature, 
and social progress, prosperity and the conquest o f disease would follow. 
In the 1 790s the Marquis de Condorcet (1743-94) declared that future 
medical advances, supported by the civilizing process, would extend 
longevity, even perhaps to the point o f  immortality. ‘T h e  improvement 
o f medical practice,’ he declared,

245
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which will become more efficacious with the progress o f reason 
and of the social order, will mean the end of infectious and heredi
tary diseases and illnesses brought on by climate, food, or working 
conditions. It is reasonable to hope that all other diseases may 
likewise disappear as their distant causes are discovered.

T h e  ogres o f error and blind authority had already been challenged by 
heroes like Vesalius and W illiam  Harvey; further progress would make 
medicine yet more scientific.

W hat precisely this scientific medicine should be like was hotly 
disputed. Iatromathematicians like G iorgio Baglivi (1668-1707) set 
great store by quantification. His De praxi medica (1699) [On M edical 
Practice] held that ‘the human body . . .  operates by number, weight, 
and measure’. G od, he asserted, ‘seems to have sketched the most 
ordered series o f proportions in the human body by the pen o f M athe
matics alone’. And numbers counted. In 1707, Sir John Floyer (16 49 - 
1734) published The Physician's Pulse Watch, which acknowledged the 
Galenists’ skill in interpreting the pulse, but sought to establish objective 
numerical standards for determining abnormality, recommending 
checking the pulse against a watch with a special second hand.

W ith  the idolization o f  Isaac Newton (1642-1727), whose Principia 
had been published in 1687, experimental natural philosophy offered 
the most persuasive scientific model. Leading the application o f physics 
to medicine was the Dutch professor, Herman Boerhaave (1668-1738), 
who construed health and sickness as expressions o f such variables as 
forces, weights and hydrostatic pressures. Boerhaave was the pre
eminent early Enlightenment physician, holding a succession o f  chairs 
at Leiden University from 1702. His influence spread through print: 
his textbook, Institutiones medicae (1708) [The Institutes o f  Medicine], 
ran through ten editions and was translated into five languages; proteges 
like Gerhard van Swieten (1700-72) exported his teachings to Vienna, 
Edinburgh and Gottingen.

Boerhaave promoted mechanistic disease explanation within a cor- 
puscularian matter theory, seeing health in terms o f hydrostatic equilib
rium, a balance o f internal fluid pressures. H e distinguished between 
disorders o f  the ‘solids’ and those o f the ‘blood and humours’ . T ubercu
losis was an example o f weakness o f the solid parts, blood clots an 
example o f  overly rigid fibres. Give milk and iron for weak fibres; let 
blood for rigid ones, he counselled.

Such views encouraged experimentation. T h e  mathematically
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inclined Anglican clergyman Stephen Hales (16 7 7 -17 6 1)  thus devised 
‘haemodynamic’ experiments to measure blood circulation. Analysing 
the circulation in his Haemastaticks (1733), he measured the force o f  the 
blood by inserting into the jugular vein and carotid artery o f  a living 
horse a goose’s trachea attached to a glass tube eleven feet long, to see 
how far up the tube the column o f blood was carried. H e recorded that 
the arterial pressure was far greater than the venous. A  dauntless animal 
experimenter, Hales also explored Descartes’s notions o f nerve action. 
His method involved decapitating frogs and stimulating their reflexes 
by pricking the skin, noting that nervous responses continued. These 
experiments provoked anti-vivisection protests. T h e  norm ally thick- 
skinned Samuel Johnson (1709-84) denounced doctors who ‘extend the 
arts o f  torture’ . ‘I know not’, he asserted, ‘that by living dissection any 
discovery has been made by which a single malady is more easily cured.’

Boerhaave’s hydraulic model o f the body incurred criticism, how
ever, and attention shifted from the vascular to the nervous system. 
Vital qualities like irritability and sensibility were highlighted in the 
work o f Albrecht von H aller (170 8 -77) in Gottingen, W illiam  Cullen 
(1710 -9 0 ) and his colleagues in Edinburgh, and Theophile de Bordeu 
(172 2 -76 ) and other M ontpellier vitalists -  all o f  whom developed a 
more dynamic life-force physiology than Boerhaave’s, in which health 
was the co-ordination o f the separate life o f each organ in the body.

In other words, eighteenth-century scientific medicine was far from 
monolithic. Rival camps proliferated, and the traditional Italian and 
French centres o f  excellence were challenged by Halle, Leiden, London, 
Edinburgh, Vienna and Philadelphia, each with its own school. In Halle, 
G eorg Ernst Stahl (16 59 -1734 ) denounced the materialism he detected 
in Boerhaavian mechanical philosophy, advocating instead an ‘animism’ 
which proposed a God-given, super-added soul (anima) as the prime 
mover o f  living beings. H ighly influential in Germ an-speaking lands, 
Stahl attacked reductionism: organisms were more than the sum o f 
their parts, and purposive human actions could not be explained by 
mechanical chain-reactions alone; activity presupposed the guiding pur
posive power o f  a soul. T h is anima was the agent o f consciousness and 
physiological regulation, and disease was the soul’s attempt to expel 
morbid matter and re-establish bodily order. Stahlian animism made 
medical sense, but it was also the product o f evangelical Lutheran 
Pietism.

Y et even in Halle Stahl did not reign unchallenged, for his colleague
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there, Friedrich Hoffmann (1660-1742), leant towards mechanism. 
‘M edicine’, announced his Fundamenta medicinae (1695) [Fundamentals 
o f  M edicine], ‘is the art o f properly utilizing physico-mechanical prin
ciples, in order to conserve the health o f man or to restore it if  lost.’ 
O ccupying the middle ground was Boissier de Sauvages (1706-67), 
professor o f  medicine at M ontpellier. H e accepted that the body was a 
machine, mathematically understandable, but disease was the effort by 
nature or the soul to expel morbific matter, and physiology was the 
science o f  that struggle.

In their different ways, Boissier de Sauvages’s successors -  T h eo - 
phile de Bordeu, Robert W hytt (1714 -6 6 ) in Edinburgh, and John 
H unter (1728-93) in London -  also denied the sufficiency o f mechanics 
for explaining the body, postulating some vital force or organization. 
V ery  few physicians (the anti-clerical pkilosophe Julien O ffray de La 
M ettrie (170 9 -5 1) was one) went the whole hog and unashamedly 
reduced man to mechanism. Influenced by the spectacular working auto
mata constructed by craftsmen like Jacques Vaucanson (1709-82), La 
M ettrie held in his L  ’homme machine (1748) [Man a Machine] that matter 
thinks; there was no need for a soul, for the body is ‘a machine that 
winds its own springs’ .

T h ere were, in short, numerous ways in which medical authors sought 
to set their discipline on scientific rails; even so, that medicine failed to 
match the achievements o f  experimental physics or chemistry remained 
scandalous. Towards 1800, Thom as Beddoes (1760-1808), the Bristol 
practitioner who dreamed o f  curing lung disorders with respirable gases, 
rued that medicine was ‘remote . .  . from such perfection’.

Historians have sometimes explained this apparent paradox o f 
Enlightenm ent medical science -  great expectations, disappointing 
results -  as the consequence o f  over-ambitious theorizing. Y et that 
judgment seems misguided; for one thing, highly practical investigation 
continued unabated in fields like anatomy. As Italy’s star waned, the 
lights o f  science moved north, to France, the Netherlands, England, 
Scodand and certain German principalities. For long Leiden led the 
field, thanks to Boerhaave and his pupil, Bernhard Siegfried Albinus 
(16 9 7-1770 ) -  in a pious gesture, they re-published Vesalius’s works. 
Albinus’s own writings on the bones, muscles and the gravid uterus 
were exquisitely illustrated. M any other impressive anatomical atlases 
appeared, notably W illiam  Cheselden’s (1688-1752) Osteographia 
(1733) [The Bones Illustrated], H aller’s leones anatomicae (1743-56)
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[Anatomical Images], and W illiam  H unter’s (1718 -8 3 ) Anatomia uteri 
humani gravidi (1774) [Anatomy o f  the Human Gravid Uterus], an aston
ishing depiction o f the pregnant woman and her foetus in thirty-four 
copper-plates.

Knowledge o f gross anatomy was by then well-established, but in
novations were still possible respecting the softer and more concealed 
fibres: the lacteal, lymphatic and particularly the nervous systems. Build
ing on W illis ’s ‘neurologie’, it was studies by Jacob W inslow  (16 6 9- 
1760) and the Prussian, Samuel Thom as von Sommerring (1755-1830 ) 
that established the classification o f the cranial nerves. A  Gottingen 
contemporary o f  the great Johann Friedrich Blumenbach (see below), 
Sommerring produced a major series o f anatomical treatises on the 
sense organs, beginning with the eye (1801). Comparative anatomy 
received a boost from Petrus Cam per (1722-89), who enrolled at Leiden 
at the tender age o f twelve and went on to win fame for dissections o f 
elephants, rhinoceroses and orang-utans. His attempt to measure ‘facial 
angle’ (the line o f  the brow and nose) was misused in later physical 
anthropology as an index o f racial type.

Comparative studies led Caspar Friedrich W o lff  (1 7 3 4 -9 4 )to con_ 
elude that ‘all parts o f  the plant except the stem are modified leaves,’ a 
metaphysical tenet later endorsed by the poet and polymath Johann W o lf
gang von G oethe (1749-1832), who interpreted insect jaws as modified 
limbs, believed the skull was composed o f modified vertebrae, and rejected 
mechanistic views o f  life in favour o f a philosophy o f holism. Exponents o f 
Naturphilosophie, like Blumenbach’s student, Laurenz O ken (1779 -18 5 1), 
were soon suggesting that nature embodied a transcendental unity o f  plan, 
built upon elemental structural archetypes or anatomical building-blocks; 
this paved the way for philosophical morphology.

It was not only Naturphilosophie which insisted there was more to 
bodies than pipes and pulleys, for experimentation itself revealed the 
limits o f the mechanical model, forcing recognition o f the astounding 
powers o f  living things -  quite transcending clockwork. Rene Reaumur 
(16 8 3-175 7) demonstrated the ability o f lobster claws to regrow after 
being severed; Abraham Trem bley (1710 -8 4) chopped polyps into 
pieces and produced new individuals; in 1768 Lazzaro Spallanzani 
(1729-99) succeeded in regenerating the tails o f salamanders, snails and 
tadpoles. T h ere was more to life than the mechanical philosophy had 
dreamt of.

But how was it to be explained in an era no longer prepared to
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entertain miracles or Galenic innate virtues? Experimentation prompted 
new accounts o f vitality and the relations between body and soul, a 
movement whose towering figure was Albrecht von Haller. Haller 
learned much from his mentor, Boerhaave -  indeed, one o f his first 
works was an edition o f Boerhaave’s Institutes o f Medicine (1739-44) -  
but he went beyond, unifying anatomy and physiology into a single 
science o f ‘living anatomy’ (anatomia animata).

An infant prodigy from Bern, Haller studied in Leiden and taught 
for seventeen years at the newly-founded University o f Gottingen, 
before returning in 1753 to his native Switzerland. Linguist, poet, poly
math and devout Christian, his forte was physiological experimentation. 
H is early Anatomical Images depicted vascular anatomy, and continuing 
physiological researches led to a systematic physiology textbook, the 
Primae lineae physiologiae (1747) [First Lines o f  Physiology], which went 
through several editions and translations and long served as a standard 
text. There followed his vast synthesis, the Elementa physiologiae corporis 
humani (8 vols, 1757-6 6) [Elements o f the Physiology o f  the Human 
Body]. Its organizing assumption was Boerhaave’s principle that man 
possesses a physical body, analysable in terms o f  matter and forces, and 
an immaterial soul.

Ironically, it was the pious H aller who conducted experiments which 
challenged his religiously reassuring dualism. In his De partibus corporis 
humani sensibilibus et irritabilibus (1752) [On the Sensible and Irritable 
Parts o f  the Human Body], he made his key contribution to the study 
o f animal econom y by showing, rather in line with G lisson’s hypothesis, 
that irritability (contractility) was a property inherent in all muscular 
fibres, whereas sensibility was the exclusive attribute o f  nervous fibres. 
H e thus established the fundamental division o f  fibres according to their 
reactive properties: the irritable and the sensible. T h e  sensibility o f 
nervous fibres lay in their responsiveness to painful stimuli; the irrita
bility o f muscle fibres was their property o f contracting in reaction to 
stimuli. H aller therefore had an explanation o f  w hy the heart pulsated: 
it was the most ‘irritable’ organ in the body; composed o f layers o f 
muscular fibres, it was stimulated by the influx o f blood, responding 
with systolic contractions. O n the basis o f animal experiments, Haller 
graded organs according to their fibres, ascribing to them inherent 
sensitivities independent o f  any super-added soul. As to the causes o f 
such living forces, these were beyond knowing, or at least unknown: as 
with N ew ton on gravity, it was sufficient to study the effects.
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H aller’s model o f fibre sensibility and irritability was open to varied 
interpretations. Robert W hytt, for instance, was troubled by its implied 
reductionism, fearing it would lead to materialism and atheism. Indeed, 
H aller’s findings were appropriated by radical philosophers like Denis 
D iderot (1713-8 4), eager for polemical reasons to develop a biological 
materialism which held that matter possessed vital properties.

In On the Vital and Other Involuntary Motions o f Animals (1751), 
W hytt reiterated the role o f the soul, understood naturalistically not 
religiously. Unlike the Cartesian unextended soul, W h ytt’s was ener
getic, sentient at a non-conscious level (and so, in a sense, automatic) 
and spatially extended in the body. T h e  sentience o f  the soul was funda
mental to his notion o f  bodily co-ordination by means o f  sympathy, the 
irreducible perceptive power o f the body. These views brought him into 
conflict with Haller, who found the notion o f  non-conscious perception 
unintelligible.

T h e  problem o f vitality also informed H aller’s work on embryological 
development, conducted in the context o f the preformationist/epigenicist 
debate. Preformationists held that either the egg or the sperm contained 
a miniature representation (homunculus) o f the adult organism, foetal for
mation being a growth o f  parts already present at the moment o f fertiliz
ation; epigenesists believed that the various organs were not all present 
but appeared gradually during the formation o f the foetus. Early in his 
career H aller espoused epigenesis, but in the 1750s, once the unsettling 
implications o f the new biological materialism were surfacing, he turned 
to preformationism. His main antagonist was Caspar Friedrich W olff, 
who elaborated a rather Harveian epigenetic doctrine in his influential 
Theoria generations (1759) [Theory o f Generation]: tissues and organs 
differentiated and developed, maintained W olff, rather than being 
preformed and merely ballooning in size in the fertilized egg.

Experimental researches thus forced Haller to confront unpalatable 
alternatives: Boerhaavian dualistdc mechanism (too crude for resolving 
the puzzles o f life), Stahlian animism (concealed theology), or atheistic 
reductionism. His concepts o f irritability and sensibility won support, 
however, and mainstream successors treated vitality as a property o f  the 
organized ensemble o f living bodies. M odifying Haller, his Gottingen 
successor Johann Friedrich Blumenbach (1752-1840) delineated vital 
properties, including the nisus formativus or Bildungstrieb, an inherent 
life-force shaping growth and regeneration. Appointed professor in 
1776, Blumenbach was to dominate bio-medical thinking in Germ any
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for over sixty years. In De generis humani varietate nativa (1776) [On the 
Natural Variety o f the Human Race], he accepted Linnaeus’s belief that 
man (Homo sapiens) could not be exempted from the standard rules o f 
primate taxonomy; nevertheless man should be housed in a separate 
zoological order (Bimana: two-handed). Com m itted to monogenesis (the 
single origin o f  the human race), he identified five racial varieties: the 
Caucasian, M ongolian, Ethiopian, M alay and American Indian.

Scottish-born but London-based, John Hunter proposed a ‘life- 
principle’ in the blood to account for the properties which distinguished 
living organisms from inanimate matter; in France, it was the M ont
pellier pupils o f Jean Astruc (1684-1766), who took up the vitality 
question. W hile accepting Boissier de Sauvages’s denial that mechanism 
could explain purposive action, they tended towards a more materialist 
stance, stressing the inherent vitality o f living bodies. Bordeu in particu
lar maintained that each organ was naturally endowed with an inherent 
responsivity to stimuli: vital function was intrinsic to the fibres. It is 
no accident that Bordeu pops up as a character in one o f  D iderot’s 
philosophical jeu x  d ’esprit, arguing that the new physiology had proved 
that matter itself was the secret o f life.

In this speculative context the vogue for electrical experiments 
proved significant; H aller’s doctrines o f  sensitivity and irritability sug
gested parallels between physiological and electrical events. W hat fired 
the nerves? T h e  force might be mechanical, as with a bell-pull; or 
chemical, akin to a gunpowder trail; but many thought it electrical. 
Electrophysiology was pioneered by Luigi Galvani (1737-98 ). In his De 
viribus electricitatis in motu musculari (1792) [On Electrical Powers in the 
M ovem ent o f  Muscles], the Italian described experiments in which he sus
pended the legs o f skinned dead frogs by copper wire from an iron balcony. 
As the feet touched the iron uprights, the legs twitched and the muscles 
contracted: muscular activity and electricity went together and electricity 
could apparently simulate life.

These experiments were followed up by Alessandro Volta (17 4 5 - 
1827), professor at Pavia, whose Memorie sulV elettricitd animale (1792) 
[Letters on Animal Electricity] showed that a muscle could be thrown into 
continuous contraction by successive electric stimulations. T h e  electricity 
o f  life implied by such writings shaped later neurophysiology and inspired 
science-fiction fantasies like M ary Shelley’s (179 7 -18 5 1) Frankenstein 
(1818), which depicted life being artificially created with the aid o f an 
electrical spark.
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Post-Boerhaavian investigators thus probed the gap between the 
living and the inanimate, and many regarded the superior properties o f 
living entities as deriving not from some super-added transcendental 
principle but from innate organization. Echoing the G reat Chain o f 
Being, a hierarchy o f levels o f organic complexity was suggested. All 
living things displayed powers o f  nutrition and reproduction; unlike 
mere vegetables, animals also had capacities for m otility and sensi
tivity, associated with the sensory-motor system; ‘higher’ creatures 
(vertebrates, mammals), endowed with more sophisticated nervous 
organization, additionally had the potential for voluntary action. Blessed 
with consciousness, man was the apex o f this pyramid o f organized vital 
powers -  albeit, Linnaeus insisted, only one primate among many.

T his gradation o f  faculties was expressed in the idiom o f ‘develop
ment’: higher forms were more developed. But for most that term 
carried no implication o f  species transmutation over historical time -  
that is, ‘evolution’ in the modern sense -  being rather a plan o f Creation 
pre-ordained in the Divine Mind, unfolding by divine law. However, 
Erasmus Darwin (1731-18 0 2) in Britain and Jean Baptiste Lamarck 
(1744-1829) in France turned the ‘stages’ model o f the hierarchy o f 
organized powers into full-blown biological transformationism, showing 
lower forms transmuting into higher, thanks to inherent dynamic drives 
and a capacity to respond to environmental challenge.

M edicine’s interactions with what was by 1800 acquiring the label 
‘biology’ thus posed key questions about the scientific understanding o f 
life itself. I f  these proved intractable, other more modest investigations 
bore fruit. H ow  did digestion work? By some internal vital force? By 
the chemical action o f gastric acids? O r by mechanical churning, m in
cing and pulverizing? Building on the work o f Van H elm ont and Sylvius, 
new inquiries were initiated by the French naturalist, Rene Reaumur. 
By training a pet kite to swallow and regurgitate small porous food-filled 
tubes, he demonstrated the powers o f gastric juices: digestion was not 
a process o f  trituration and putrefaction o f food, as then believed; gastric 
juice dissolved food. Testing whether digestion was essentially a 
chemical process, Spallanzani self-experimented by gulping down and 
regurgitating linen bags, establishing the solvent powers o f saliva.

Drawing upon the iatrochemical tradition, chemists meanwhile 
explored fermentation and the links between respiration and combus
tion. Joseph Black (1728-99), who taught chemistry at G lasgow  and 
later Edinburgh, framed the notion o f latent heat and identified fixed
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air or what came to be known, with Lavoisier’s chemical revolution, as 
carbon dioxide. Gas chemistry advanced rapidly, especially with the 
recognition that the atmosphere was not homogeneous but a cocktail 
o f  distinct gases. In 1766 H enry Cavendish (173 1-18 10 ) identified 
hydrogen, and Daniel Rutherford (174 9 -18 19 ) nitrogen in 1772. Soon 
after, Joseph Priestley (1733-1804) and Karl W ilhelm  Scheele (174 2 - 
86) independendy isolated the gas Antoine-Laurent Lavoisier (174 3 -
94) would name oxygen (1775).

All this led to a new understanding o f respiration. Black noted that 
the fixed air given o ff by quicklime was also present in expired air; 
though non-toxic, it could not be breathed. Priesdey grasped that 
vegetadng plants renewed vitiated air, which, as an advocate o f  the 
phlogiston theory developed by Stahl, he called ‘phlogisticated dephlo- 
gisticated air’. Lavoisier then elucidated the exchange o f  gases in the 
lungs: the air inhaled was converted into Black’s fixed air, whereas the 
nitrogen (‘azote’) remained unchanged. Rather like John M ayow before 
him, Lavoisier believed respiration was the analogue within living bodies 
o f combustion in the outside world; both needed oxygen, and both 
produced carbon dioxide and water. Oxygen was evidently indispensable 
for the human body; while engaged in physical activities like digestion, it 
consumed greater quantities than when at rest. A  little later, Spallanzani 
revealed that oxidation occurred in the blood and throughout the entire 
physical system, and by 1800 it was accepted that oxygen combined 
with the carbon contained in food to generate animal heat.

These inquiries also led to attempts to measure the salubrity o f the 
atmosphere, with a view to purifying the noxious air o f towns and fetid 
buildings. Pneumatic chemistry, it was hoped, held the key not just 
to environmental medicine but to therapeutics. T h e  aim o f Thom as 
Beddoes’s Pneumatic Institute, opened in 1799 in Clifton (Bristol), was 
to find by experimentation therapies for conditions such as tuberculosis. 
Beddoes developed a partnership with the engineer James W att (173 6 - 
1819), jointly publishing Considerations on the Medicinal Use o f Factitious 
Airs (1794), and with his apprentice, H um phry Davy (1778-1829), he 
discovered nitrous oxide (laughing gas), which he hoped would cure 
consumptives. In the event, aerotherapy or pneumotherapy achieved 
little, while the valuable anaesthetic properties o f  nitrous oxide lay oddly 
neglected.
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M E D I C I N E  I N  P R A C T I C E

Anatom y and physiology thus engaged in dialogue with experimental 
science, but biomedical findings did not often deliver clinical success, 
and divisions were opening up between research and clinical practice. 
Certainly, science was not what secured top clinicians their fame. Some 
achieved their busy practices through personal considerations: Richard 
M ead (16 73 -17 5 4 ) was known for suavity (according to D r Johnson, 
he ‘lived more in the broad sunshine o f  life than almost any other man’), 
whereas for John Radcliffe (16 5 2 -1714 ) what paid was bluntness (his 
infallible recipe for success was, ‘use mankind ill’). Others, like M ark 
Akenside (172 1-7 0 ) and Samuel Garth (16 6 1-17 19 ) combined physic 
with wit. An affable courtly coffee-house physician, G arth’s literary star 
rose with The Dispensary (1699), a mock-Iliad, likening a petty squabble 
between the College o f Physicians and the Society o f Apothecaries to 
the Trojan W ar.

In a polite and enlightened age many physicians made their name 
as men o f  letters, philanthropists or improvers. Charles Darwin’s grand
father, Erasmus, studied medicine at Cam bridge and Edinburgh, and 
also in London with W illiam  Hunter. Setding in Lichfield, in 1766 he 
helped form the Lunar Society o f Birmingham, which aimed to develop 
knowledge useful to an industrializing society and included among its 
luminaries the potter Josiah W edgwood (1730-95), the physician W il
liam W ithering (174 1-9 9), the chemist Joseph Priesdey, and James 
W att. Darwin was an incurable inventor; claiming to travel 5000 miles 
a year on his medical rounds, it is small wonder he left plans for a 
steam-driven car. H e expounded his medical ideas in Zoonomia (179 4 - 
96), advocating the use o f electricity and corresponding with Beddoes 
about pneumatic medicine. His fame, however, derived mainly from his 
breezy and colourful verse, especially The Botanic Garden, part o f  which 
(The Loves of the Plants-. 1789), was a droll popularization o f the Linnaean 
classification.

Darwin’s contemporary John Coakley Lettsom  (174 4 -18 15 ) built 
a massive London practice and a fortune to match; at times he was 
netting up to £12,000 a year -  more than most noblemen. T h is he owed 
partly to sheer hard work; in 1783 he reflected that ‘since 1769 when 
I first settled in London I have not taken one half day’s relaxation’. But
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he also won public regard thanks to his philanthropic activities and his 
improving essays on lying-in, charities, prostitution, the deaf and mute, 
religious persecution, Sunday schools, dispensaries, hydrophobia, 
sea-bathing infirmaries, cheap porridge for the poor, the evils o f 
tea-drinking and quackery, the virtues o f smallpox inoculation and 
vaccination, and many more. Though a Quaker, he was a social climber, 
being caricatured in the press as ‘D r W riggle ’ .

Every court and capital had its D r W riggle, in silver-buckled shoes, 
tricorn hat and sporting his gold-headed cane, skilled in ‘the A rt o f 
Rising in Physic’. T h e  doyen in France was the Geneva-born Theodore 
Tronchin (170 9-8 1), an enlightened intellectual and V oltaire’s favourite 
doctor -  though this was not saying much, since Voltaire believed that 
doctors poured drugs o f which they knew little to cure diseases o f which 
they knew less into human beings o f whom they knew nothing. An 
advocate o f inoculation, Tronchin was one o f many physicians to point 
out that the stomach disorder called Poitou colic (in England Devon 
colic) was the product o f lead poisoning.

In polite circles public mien meant much, but physicians won their 
reputation primarily for their bedside care. W illiam  Heberden (17 1 0 -  
1801), who advanced knowledge o f angina pectoris, arthritis and night- 
blindness, left in his Medical Commentaries on the History and Cure of 
Diseases (1802) clinical descriptions which were models o f acumen and 
limpid prose. H e believed the essence o f a good physician lay in bedside 
sagacity; his devoted patients agreed.

Some new bedside skills were touted. In his Inventum novum (1761) 
[New Discovery], Leopold Auenbrugger (1722-1809) o f Vienna 
announced the technique o f percussion o f the chest. An innkeeper’s 
son, he had been familiar since childhood with the trick o f  thumping 
barrels to test their fullness. M oving from kegs to rib-cages, he noted 
that when struck with the finger, a healthy chest sounded like a 
cloth-covered drum; by contrast, a muffled sound or one o f high pitch 
indicated pulmonary disease.

Auenbrugger’s auscultation was ignored until the nineteenth cen
tury, however, and in conducting their diagnoses physicians generally 
rested content with the traditional uses o f the ‘ five senses’; they would 
feel the pulse, sniff for gangrene, taste urine, listen for breathing irregu
larities and observe skin and eye colour. This time-honoured approach 
remained essentially qualitative. Despite Floyer’s pulse watch, what 
counted in pulse lore was not the number o f beats per minute but
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their ‘feel’ . Skilled practitioners could judge patients by close personal 
attention.

Diagnosis was an art o f observation and inference. John Rutherford 
(16 9 5-1779 ), professor at Edinburgh, impressed upon his students the 
value o f  inspecting the patient’s facial appearance. Discussing a patient 
admitted to the Infirmary, he noted,

If it had been daylight, I would have examined her gums and the 
internal canthus of her eyes . . .  for by looking into the internal 
canthus and the gums and finding them in a florid state then the 
blood is in a good state, but if they are pale or livid it is a sign 
that blood is dissolved and watery; if they have a yellowish cast it 
is frequently attended with a degree of acrimony, but when the 
cast is of a greenish colour, the acrimony is much greater as we 
see in scorbutick people.

His careful inspection o f her face did not extend to other body parts. 
Though he concluded that her ‘disease seems to be owing to the mis
management she underwent in childbed. She says she was lacerated and 
probably it was her vagina’, he made no attempt to check that for 
himself, thereby revealing the limits o f physical examination -  in Britain 
at least.

T h is hands-off approach owed something to social etiquette and 
sexual propriety, but traditional diagnostic thinking gave no reason to 
privilege physical examination. W hat counted most was interpretation 
o f  the patient’s own ‘history’ -  the common practice o f postal diagnosis 
was perfectly reputable. Armed with a fine memory, the clinician was 
thus, rather like a Freudian psychoanalyst, to be a good listener, doing 
his detective work by astute questioning. ‘Endeavor to get the history 
o f the disease from the patient himself,’ advised the American physician, 
Benjamin Rush (1745-18 13):

Begin to interrogate your patient. How long he has been sick? 
W hen attacked and in what manner? W hat are the probable causes, 
former habits and dress; likewise the diet, etc., for a week before 
especially in acute diseases . . .  In chronic diseases enquire their 
complaints far back and the habits o f life .. . .  Pay attention to the 
phraseology of your patients, for the same ideas are frequently 
conveyed in different words. A  pain in the precordia is called by 
an Englishman a pain in his stomach, by a Scotchman in his breasts, 
an Irishman in his heart and by a Southern man mighty poorly. 
Patients often conceal the cause of their disease -  therefore



interrogate them particularly when you suspect intemperance as 
the cause o f disease.

If  G alen had sat in, he m ight have viewed the American as his prize pupil.
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T H E  S T U D Y  O F  D I S E A S E

T h e  clinician had to know his diseases as well as his patients, and many 
trod in the Hippocratic footsteps o f the revered Thom as Sydenham, 
charting epidemic disorders. John Fothergill (1712-8 0 ), a Yorkshire 
Quaker who attracted a lucrative London practice, gave a model clinical 
description o f  diphtheria, then growing more prevalent, in his An  
Account o f the Sore Throat (1748). Understanding o f  scurvy was advanced 
by James Lind (1716 -9 4 ), while in 1776 M atthew Dobson (d. 1784) 
reported experiments in which he evaporated urine and found a residue 
which smelled and tasted like sugar. Finding sugar in the blood sug
gested that diabetes (known since antiquity) was not principally a kidney 
problem.

O ther conditions attracted fresh attention. An age o f  luxury not 
surprisingly led to a plethora o f  works on gout and other fashionable 
disorders, while G eorge Cheyne’s (16 71-17 4 3 ) The English Malady 
(1733) was only the most striking o f many treatises addressing the ‘ner
vous diseases’ supposedly rife among the elite. Prosperous England was 
worst afflicted: ‘Since our W ealth has increas’d, and our Navigation has 
been extended, we have ransack’d all the Parts o f  the Globe to bring 
together its whole Stock o f  Materials for Riot, Luxury, and to provoke 
Excess.’ Sickness was the price o f  success. T h e  remedy? A  milk, seeds 
and greens diet, Cheyne advised, abstinence from alcohol in extreme 
cases, and plenty o f  exercise on horseback or on the eighteenth-century 
precursor o f  the exercise bike, the indoor wooden chamber horse.

In French-speaking Europe a similar message was conveyed by the 
Swiss physician, Samuel Tissot (1728-97), whose moralizing echoes his 
compatriot Jean-Jacques Rousseau’s praise o f healthy nature: ‘Beneath 
the rustic garb o f the plowman and not beneath the gildings o f  the 
courtier will strength and vigour o f the body be found,’ exclaimed the 
philosopher. T issot’s Avis au peuple sur la sante (1761) [Advice to People 
with Respect to their Health] broached the problem o f ‘depopulation’ 
and luxury, which he attributed to the seductions o f cities. Another
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complaint he and many other physicians believed rampant was mas
turbation. In a book translated into English as Onanism or a Treatise 
Upon the Disorders Produced by Masturbation (1766), T issot depicted 
it as yet another disease o f civilization, brought on by idleness and 
meretricious novels.

Piecemeal advances thus occurred, but the fundamentals remained 
contentious. W hat was disease? W hat was its true cause {vera causa)} 
In a clinical climate honouring Hippocrates, sickness was still largely 
attributed to personal factors such as diet and exercise. Such consti
tutional concepts made sense o f the visibly uneven distribution o f sick
ness (some people fell sick, others did not); they also underlined 
individual responsibility and strategies o f containment through self-help.

Theories o f contagion were also in circulation, backed by the evi
dence o f  diseases such as syphilis. But contagion hypotheses had their 
difficulties: w hy were some people stricken and others spared? This 
problem partly explained the lasting popularity o f  miasmatic models, 
holding that sickness typically originated in the environment. W ith  
intermittent fevers like ‘ague’ (malaria), it was common knowledge that 
those living by estuaries and in wetlands were especially susceptible to 
what was often called ‘marsh fever’ . Low, spotted and ‘putrid’ fevers, 
including our typhus, were recognized as infecting slum-dwellers and 
the occupants o f barracks, ships and workhouses. Miasmatic disease was 
said to arise from poisonous exhalations exuded by putrefying animal 
remains, rotting vegetation and stagnant water: bad environments gen
erated bad air which then turned pestilential. After 1750, reformers 
directed attention to ‘septic’ diseases like gangrene and erysipelas decim
ating the populations o f  gaols and hospitals.

Historians have tended to divide disease theorists into rival camps: 
miasmatists versus contagionists. But that is too crude; much theoretical 
finessing went on (for instance, emphasizing the distinction between 
predisposing and precipitating factors), and in any case investigators 
were less interested in theorizing a primary cause than in documenting 
the prevalence o f sickness and controlling its spread. T h at is w hy the 
umbrella-term ‘fevers’ proved as useful to the eighteenth century as to 
the Hippocratics, forming the organizing principle o f works like On 
Fevers (1750) by the Devon physician John Huxham (1692-1768). 
Fevers could be recognized as epidemic but also interpreted in classic 
humoral terms as a febrile ‘crisis’ in the individual, involving the patient’s 
‘coction’ o f morbific matter, to be resolved by the expulsion o f peccant
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humours. T h e  time-honoured view that fever was a process requiring 
‘support’ rather than suppression still found favour, for the risk with 
heroic intervention was that fevers would ‘turn in’ and prove far more 
menacing. In reality, as experience showed, there was little that could 
be done with epidemic fevers, apart from supporting the patient and 
trusting to the healing power o f nature.

In the English-speaking world, the most influential attempt to set 
disease in a coherent framework lay in the teachings o f W illiam  Cullen. 
After studying at Glasgow and Edinburgh, Cullen practised as a surgeon; 
in 1 740 he took his M  D  at Glasgow and four years later began delivering 
lectures there on medicine, materia medica, botany and chemistry. He 
was formally admitted later as professor o f medicine, and became 
friendly with Joseph Black, Adam Smith (1723-90) and David Hume 
(17 11-7 6 ), leading lights o f the Scottish Enlightenment. In 1755 he 
was appointed professor o f chemistry in Edinburgh, whose medical 
school was rising thanks mainly to the anatomy teaching o f the M onros. 
In 1766 he gained the chair o f the Institutes o f Medicine, which com 
prised physiology, general pathology and therapeutics; and from 1769 
he alternated courses on the Practice o f Physic with his colleague, John 
G regory (1729-73 ), accepting that chair on G regory’s death.

Cullen broke with the Boerhaavians in viewing not the vascular 
but the nervous system as the key to the ‘animal econom y’ (that is, 
physiological balance), and he attempted to describe the law-like 
behaviour o f the organism while avoiding reduction o f  life to the mech
anical. T h e  fundamental physiological fact was that life consisted in a 
state o f nervous excitement produced by environmental stimuli. These 
produced sensations (some conscious, some not) which provoked irri
table tissues in the organism. According to Cullen, irritability was depen
dent upon the nervous system and not, as H aller maintained, on an 
autonomous muscular response. Though Cullen denied knowledge o f 
the essence o f the nervous power, he tended to identify it with an 
aetherial fluid which was also the basis o f light, heat, magnetism and 
electricity. Rejecting humoralism, he held that all pathology originated 
in a disordered action (‘spasm’) o f the nervous system -  earning him 
the nickname ‘O ld Spasm’.

Partly for classroom reasons, Cullen tried to bring order to clinical 
medicine by drawing up his own nosology (disease classification) in 
which he treated diseases, like plants, as real entities, with characteristic 
pathognomonic signs or symptoms. N osology was in vogue. Naturalists,
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such as the Swede Karl von Linne (Linnaeus: 1707-78 ) author o f 
Systema naturae (1735) and inventor o f the binomial system, had 
developed new taxonomies for natural history, and symptom-based 
medical classifications inevitably followed. In his Nouvelles classes des 
maladies (1731) [New Classes o f Illnesses] and Nosologia methodica (1768) 
[Methodical Nosology], Boissier de Sauvages classified diseases into 10 
classes, 295 genera and a daunting 2400 species. C ullen’s nosology, set 
out in his influential First Lines of the Practice of Physic (1778 -9 ), was far 
simpler. It reduced disease classes to 4, with the first 3 (pyrexias, neur
oses, cachexias) based on disturbances o f the traditional physiological 
functions: animal, vital, and natural. His fourth class (local disease) 
included local pathological changes.

Cullen placed most infectious diseases in the category o f Pyrexiae 
or febrile diseases, differentiated by local inflammations. Am ong such 
fevers, conditions like smallpox with well-defined symptoms and spread
ing by contact were attributed to specific contagions. Intermediate 
between these and the diseases o f locality at the other end o f  the spec
trum (typified by ague or intermittent fever, associated with the rotting 
vegetation o f marshes) lay the ‘doubtful’ diseases, which were ‘some
times contagious and sometimes not’ -  an ad hoc character quite alien 
to later bacteriological specificity, but compatible with ideas stressing 
filth and putrefaction as elements in disease.

T h e least defined pyrexiae were the continued fevers, divided mainly 
into typhus, enteric (typhoid) and relapsing. Possessing some o f the 
same characteristics were diseases related to common putrefaction -  
the ‘septic’ diseases: gangrene, septicaemia, scarlet fever, diphtheria, 
erysipelas and puerperal fever. In his clinical teaching Cullen devoted 
particular attention to slow and nervous fevers, diseases then rife in 
gaols and hospitals, stressing the role o f filth and poor ventilation rather 
than concentrating on traditional Galenic factors like diet. Since fevers 
o f that kind were debilitating, blood-letting was contra-indicated.

A  simple inflammatory fever (as in a cold or pneumonia) with a 
strong hard pulse but no delirium was labelled by Cullen synocha. If 
accompanied by delirium or stupor, he called it typhus. In Scodand the 
prevailing form o f continued fever seemed to be a combination o f  syno
cha and typhus which he termed synochus. In short, fever was a general 
malady which m ight assume various forms, though its common under
lying phenomenon was a spasm o f the arteries. Fevers developed in 
three stages: debility with relaxation {atony) o f  the arteries; a stage o f



262 E N L I G H T E N M E N T

irritation; and third, the hot stage resulting from the arterial spasm.
A  fever m ight be caused by atmospheric matter. If  it arose from the 

bodies o f the sick, it would be called contagion; if  from marshes and 
standing water, miasma. Contagion or miasma exerted a sedative influ
ence on the body, inducing debility. Cullen recommended supportive 
treatment to overcome weakness; blood-letting might be used to relieve 
spasm, and there was always the healing power o f nature.

Though attempting a nosology, Cullen was not set upon the onto
logical view o f disease. H e believed most diseases to be caused by exter
nal influences -  climate, foodstuffs, effluvia, humidity, and so on -  and 
he taught that the same external factors could cause different diseases 
in different individuals, depending on the state o f the nervous system. 
As the foremost teacher o f his age, Cullen’s disease framework shaped 
the beliefs and practice o f thousands o f doctors throughout the English- 
speaking world for the next fifty years; broadly comparable systems were 
meanwhile being taught to students in M ontpellier, Halle and Vienna.

Some o f the tendencies o f C ullen’s theory were taken to their logical 
conclusions by his one-time pupil and later foe, John Brown (1735 — 
88), the Scottish Paracelsus, who insisted upon the unitary nature o f 
sickness. T here was only one disease, though it assumed myriad forms 
and forces. Brown reduced questions o f  health to variations o f irritability 
(his word was ‘excitability’). Life was thus to be understood not as a 
spontaneous state but as a ‘forced condition’, the product o f the action 
o f external stimuli. Sickness was disturbance o f the proper functioning 
o f excitement, and diseases were to be treated as ‘sthenic’ or ‘asthenic’ 
according as ‘excitement’ increased or diminished.

Attempting to distil disease into medicine-by-numbers, Brown 
envisaged a thermometer calibrated upon a single scale, rising from zero 
(‘asthenic’ disorders, lethal under-stimulation o f the body) to 80 degrees 
(fatal over-excitement); the mid-point formed a healthy equilibrium. 
T h e  device o f  a single axis objectified illness into something quantifiable, 
and pointed to a therapeutics dependent upon dosage size. For Brown, 
treatment was essentially a matter o f larger or smaller measures o f 
sedatives and stimulants, principally opiates and alcohol.

Though winning scant support in France and England, Brunonian 
medicine had the virtue o f simplicity and was enthusiastically taken up 
in America by Benjamin Rush, and in Italy by Giovanni Rasori (176 6 - 
1837); Christoph Girtanner (1760-1800) and Johann Peter Frank 
(174 5 -18 2 1) popularized it in German-speaking Europe.
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P A T H O L O G Y

Cullen gathered, sifted and glossed available medical knowledge, his 
emphasis being on use rather than discovery. A  new approach was, 
however, being developed which was to prove profoundly significant in 
transforming the very idea o f disease aetiology. Since Vesalius, prac
titioners had pursued gross anatomy, and greater attention began to be 
paid to the connexions between the sick person and the disease signs 
afforded by the corpse. Anatomy thereby led to morbid anatomy in 
necropsy studies pursued by, among others, Johann W epfer (1620 -
95) and Theophile Bonet (1620-89), both Swiss. T h e  conviction that 
postmortem investigation was the key to the bodily changes brought 
about by disease (not least, cause o f  death) was largely due to Giovanni 
Battista M orgagni (16 8 2 -1771), professor o f anatomy at Padua, who, 
aged almost eighty, published De sedibus et causis morborum (1761) [On 
the Sites and Causes o f Disease]. Drawing on the findings o f  some 700 
autopsies to show how bodily organs revealed the footprints o f  disease, 
this work achieved instant recognition; it was translated into English in 
1769 and Germ an in 1774.

Born at Forli, M orgagni had studied under Anton Maria Valsalva 
(1660-1723), a remarkable experimentalist from whom he acquired 
extensive dissection experience. In 1715, he moved to the chair o f  ana
tomy at Padua, becoming the leading Italian anatomist. De sedibus is 
divided into five sections, devoted respectively to diseases o f  the head, 
the chest, the abdomen and to surgical conditions, with addenda in the 
form o f seventy letters to friends. Case histories, with their most striking 
symptoms and autopsy results, were followed by an elucidation o f  the 
relationships between the case history and morbid anatomy.

M orgagni’s discoveries were numerous. H e described the anatom
ical phenomena observable in angina pectoris and myocardial degen
eration, the fibrinous clots found in the heart after death, and the 
heart-block syndrome now termed Stokes-Adams. H e associated cyan
osis (blueness o f  the skin) with pulmonary stenosis (narrowing o f vessels) 
and made major observations on arteriosclerosis o f the coronary and 
cerebral arteries and hypertrophy o f the heart in mitral stenosis. H e 
pointed out that apoplexy or stroke was not caused by a lesion o f  the 
brain but by alteration in the cerebral blood vessels. H e accounted
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for aspects o f gastric ulcers, the vermiform appendix, emphysema and 
numerous other conditions. De sedibus shifted emphasis from symptoms 
to site. Thinking anatomically, he demonstrated that diseases were 
located in specific organs, that symptoms tallied with anatomical lesions, 
and that such morbid organ changes were responsible for disease.

T h e  great significance o f his work was recognized and developed 
by others. In Britain, M atthew Baillie (176 1-18 2 3 ) was prominent. A  
nephew o f  the Hunters, Baillie trained at his uncle W illiam ’s Great 
W indm ill Street anatomy school and at St G eorge’s Hospital, where 
his other uncle, John, was surgeon. W illiam ’s death in 1783 left the 
young Baillie the happy owner o f the anatomy school, and by 1787 he 
was also physician at St G eorge’s, later becoming physician extra
ordinary to G eorge III.

Arranged by organs, Baillie’s Morbid Anatomy of Some of the Most 
Important Parts o f the Human Body (1793) discussed the pathological 
changes caused by diseases. W orking from autopsy evidence, Baillie 
confined himself to what he could see with his eyes without specu
lating on the ultimate causes o f disease or bringing in symptom-based 
nosologies.

Building on M orgagni while incorporating the newer pathological 
methods emerging in France, Morbid Anatomy contains several classic 
descriptions, including emphysema and cirrhosis o f  the liver, which he 
linked to alcohol. H e offered numerous new descriptions, including 
ovarian cysts, gastric ulcer and the hepatization o f the lungs in pneu
monia. Illustrated by W illiam  C lift (1775-18 49) with superb copper
plates, depicting, among other things, Samuel Johnson’s emphysema, 
Baillie’s was more o f  a textbook than M orgagni’s, describing as it does 
the morbid appearances o f  each organ in succession. It went through 
eight English and three American editions and was translated into 
French, Italian, Germ an and Russian. T h e second edition (1797) 
developed the idea o f ‘rheumatism o f the heart’ (rheumatic fever), con
tributing to the early study o f  heart disease. J. B. Senac (1693-1770 ) 
had published important findings in 1749, and in 1799 Caleb Parry 
(1755-18 2 2 ) brought out his Inquiry into the Symptoms and Causes o f the 
Syncope Anginosa, Commonly Called Angina Pectoris, discussing cases with 
their postmortem results, including ossification and obstruction o f the 
coronary arteries, together with gross pathology o f the aorta.

Across the Channel, pathology’s possibilities were being extended 
through the publication in 1799 o f  the Traite des membranes [Treatise



E N L I G H T E N M E N T 2 6 5

on Membranes] by M arie Francois Xavier Bichat (1771-18 0 2). A  doc
tor’s son from the Jura, Bichat studied at Lyon and Paris at the height 
o f  the Terror. Arm y service provided him with ample surgical practice, 
and from June 1794 he settled in Paris, becoming assistant to the leading 
surgeon, Pierre-Joseph Desault (1738-95). Bichat taught private courses 
and conducted some 600 anatomies, but never obtained a major hospital 
post and died tragically yoimg.

Designed to set medicine on a sound anatomical basis, his Traite 
and his Anatomic generate (1801) focused attention on structures compar
able in texture but found in different organs. Bichat’s key innovation 
was the doctrine o f  tissues: he described twenty-one such membranes, 
including connective, muscle, and nerve tissue, distinguished by appear
ance and vital qualities. T h e  most widespread were cellular tissue, 
nerves, arteries, veins, absorbent and exhalant vessels; these were found 
intermeshed in most other tissue systems. M ore restricted ones included 
skeletal muscle, involuntary muscle, gland, cartilage, bone, mucous and 
serous membranes. These, he proposed, should be the analytical build- 
ing-blocks o f anatomy, physiology and pathology, rather as elements 
were in Lavoisier’s new chemistry, and he set about delineating their 
structure, vital properties, abnormalities and responsiveness. Bichat dis
missed ‘souls’ or ‘vital spirits’ as metaphysical w ill-o’-the-wisps and 
avoided microscopes as machines o f  error. Tissues would provide a new 
map o f the body, and henceforth diseases were to be lesions o f  specific 
tissues rather than simply o f  organs.

T h e  vital properties o f  tissues formed the focus o f  Bichatian physi
ology. H e distinguished between those o f animal life (voluntary muscle, 
sense organs and their nervous connections) and those o f  organic life 
(comprising lungs, circulatory system, alimentary canal and excretory 
organs). T h e  former were said to form paired structures and to show a 
higher degree o f  sensibility and contractility, whereas the latter showed 
only the contractility characterizing all living tissues.

Bichat saw pathology with fresh eyes. ‘T h e  more one will observe 
diseases and open cadavers,’ he declared, ‘the more one will be convinced 
o f the necessity o f  considering local diseases not from the aspect o f the 
complex organs [as with Morgagni] but from that o f  the individual 
tissues.’ His work laid the foundations for nineteenth-century patho- 
anatomy, and helps to explain why, within a few decades, Cullen and 
his colleagues had gone the way o f Galen.
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T H E R A P E U T I C S

Advances in pathology pinpointed a paradox: ‘I know better perhaps 
than another man, from m y knowledge o f anatomy, how to discover 
disease,’ Baillie remarked, ‘but when I have done so, I don’t know better 
how to cure it.’ Indeed. Pathology did not open the door to cures -  
hardly any eighteenth-century scientific advance helped heal the sick 
direcdy. Therapeutics made herculean efforts, but the net contribution 
o f  physicians to the relief and cure o f the sick remained marginal. ‘C u r’d 
yesterday o f  my Disease, I died last night o f  my Physician,’ quipped 
M atthew Prior in 1714.

Certain innovations were positively harmful. T h e  new lying-in hos
pitals had horrendous mortality rates, for reasons little understood till 
the work o f Ignaz Semmelweis in the following century (see Chapter 
12). T h e  fondness for heroic blood-letting, often coupled with heroic 
dosing, was deleterious. Phlebotom y won its most sanguine advocate in 
Rush, the ‘founding father’ o f  American medicine. B om  in Philadelphia, 
Rush studied in Edinburgh and on his return to his native land was 
appointed professor first o f chemistry and then o f medicine at the C o l
lege o f Philadelphia. T h e  American Revolution drew him into politics, 
and he was a signatory o f  the Declaration o f Independence. M odifying 
Cullen, Rush concluded that a hyperactive state o f  the arteries (he called 
it ‘hypertension’) was the key to disease. This dictated an aggressively 
depletive therapeutics consisting o f copious blood-letting.*

Calling m ercury ‘a safe and nearly a universal medicine’, Rush also 
recommended calomel purges -  dubious methods destined to remain 
favoured by American regulars, partly because o f Rush’s standing as the 
American Hippocrates. Calom el (mercurous chloride) appeared in every 
physician’s bag throughout the nineteenth century, and was an active 
ingredient in the ‘blue pills’ prominent in nineteenth-century English 
therapeutics. M any physicians felt driven to caution against the worth

* Le Sage had already turned the abuse of blood-letting into fine satire in his Adventures 
of Gil Bias (1715-35). He told of a cleric who consulted a Dr Sangrado for gout. The 
physician’s favourite remedy was copious bleeding. ‘It is a mere vulgar error, that the 
blood is of any use in the system’, prated Sangrado, who instructed a surgeon to withdraw 
‘six porringers of blood’ and ‘as much more three hours hence’ and then to repeat the 
process the next day.
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lessness o f  the available drugs. ‘I do not deny’, wrote John Berkenhout 
in his Symptomatology (1784)

that many lives might be saved by the skilful administration of 
proper medicine; but a thousand indisputable facts convince me, 
that the present established practice o f physic in England is infin
itely destructive of the fives of his Majesty’s subjects. I prefer the 
practice of old women, because they do not sport with edged tools; 
being unacquainted with the powerful articles of the Materia 
Medica.

But, then, could old crones be trusted? D idn’t they dabble in aborti- 
facients and the like?

G enteel patients continued to be treated by top clinicians according 
to traditional learned medicine. Tailored to individual needs, thera
peutic strategies centred upon temperance and hygiene, good air, diet, 
evacuations, sleep, exercise and equanimity. These factors (the ancient 
‘non-naturals’) were essential for avoiding what pedants sometimes 
called the ‘contra-naturals’; in common parlance, disease. T h e  concept 
o f health as natural balance pointed to various physical strategies, includ
ing dietetics, bathing and purging. D iet -  still meaning a comprehensive 
ordering o f fife -  was discussed down to the last lettuce leaf in works 
like the Essay Concerning the Nature o f Aliments (1731) by John Arbuthnot 
(16 6 7-1735 ).

T h e  benefits o f  travel were also much touted, in accordance with 
the Hippocratic Airs, Waters, Places tradition. W ith  the spread o f  tuber
culosis, ‘phthisical’ or consumptive gendefolk made winter pilgrimages 
to Lisbon or Livorno in search o f balmy air, while travelling itself 
(colloquially ‘D r H orse’) was said to recruit the constitution and 
strengthen the nerves. ‘I must be on horseback for fife, if  I would be 
healthy,’ claimed John W esley (170 3-9 1) -  and indeed the founder o f 
M ethodism  was still galloping round the country delivering hellfire 
sermons in his eighties.

For the fashionable, the benefits o f travel were combined with taking 
the waters. Spas like Vichy, Bourbon and Baden Baden abounded across 
the Continent, but it was in England’s burgeoning consumer society 
that they first became big business, promising elegant healing rituals, 
social contacts and rich pickings for hoteliers and doctors. Pre-eminently 
Bath, but also Tunbridge W ells, Buxton, Scarborough and Cheltenham, 
provided balls, gambling, diversions and assignations, to accompany
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dipping, pumping and drinking the waters. By 1801, Bath, mixing medi
cine and merriment, had astonishingly become England’s seventh largest 
city.

After 1750, with England leading the way, the therapeutic virtues 
o f  the seaside were also being praised. D r Richard Russell (168 7-1759), 
the booster o f Brighton, contended that sea water should preferably be 
drunk (the salts were beneficial), but most people settled less heroically 
for bathing, with the additional boon o f sea air, for consumptives in 
particular. T h e  Philadelphia polymath and inventor o f bi-focals, 
Benjamin Franklin (1706-90), practised air-bathing, sitting naked each 
morning before an open window.

Yet, despite the medley o f physical methods long popular, there are 
signs that, even then, healing was growing increasingly medication- 
centred. Prescription o f medicines was the expected outcome o f medical 
consultations, as was admitted in Bernard M andeville’s A  Treatise of 
Hypochondriack and Hysterick Passions (1711), a witty expose o f unscrupu
lous practitioners. Routine prescribing o f pills, rather than a comprehen
sive regimen, was still frowned upon in the best circles as the lazy 
practice o f  those who, so G eorge Cheyne alleged, ‘are continually cram
ming their Patients with nauseous and loathsome Potions, Pills and 
Bolus’s, Electuaries, Powders and Juleps’ . It was easier for practitioners 
to charge for their pills and boluses than for attendance or advice alone. 
In any case the new science was leading to pharmaceutical improve
ments, and large manufacturing druggists emerged, selling wholesale 
and retail. T h e  London chemist Thom as Corbyn (1711 -9 1), like many 
others in the trade a Quaker, stocked over 2500 different items o f 
materia medica, employed a staff o f  ten, and by the 1780s was running 
a business with a capital o f some £20,000. H e traded extensively with 
N orth  America, the W est Indies and the Continent.

W hether used simply or in compound mixtures, distilled, dried, 
ground or decocted, herbs still constituted the bulk o f  the materia medica 
employed by apothecaries and in kitchen physic. Herbal remedies were 
designed largely to act as emetics and laxatives, although elite medicine 
also made a fancy parade o f alteratives, diluents, deobstruents and similar 
hifalutin categories, each with its own action and rationale. Alteratives 
were supposed to strengthen the system, bitters were said to brace the 
solids -  e.g., to clear the head and setde the stomach after a binge, and 
stimulate the appetite. Medications, learned physicians stressed, must 
be regarded not as panaceas but as auxiliaries in bespoke therapeutic
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regimes. Dosage had to be modified perhaps every day, explaining the 
habit o f prescribing only a few measures at a time but prescribing 
extremely frequently -  a recipe for profiteering, accused the cynics. T h e 
palaver o f  prescribing may have masked the fact that few drugs did 
much good.

Preparation o f human cranium was still present in the Pharmacia 
Antverpiensis o f  1661 and oil o f earthworms in the Leiden Pharmacopoeia 
Leodiensis o f  1741. Still prescribed was the bezoar, a concretion found 
in the alimentary organs o f ruminants, recommended as an antidote 
against poison. In 1696 a noted German physician, Christian Paullini 
(16 4 3 -1712 ), published his Dreckapotheke [Filth Pharmacy]. Y et changes 
were coming about in the medical armamentarium. T h e  fifth London 
Pharmacopoeia (1746) eliminated human fat, spider webs, moss from 
human skulls, unicorn’s horn, virgin’s milk (not the literal liquid but an 
alchemical remedy) and the like, but mithridate, woodlice, pearls, bezoar 
stones, vipers and coral remained. M ost o f the animal materia medica 
had disappeared from the sixth Pharmacopoeia (1788), while among the 
new drugs and compounds were aconite, castor oil, quassia, magnesia, 
ether, tartrate o f iron, oxide o f zinc, D over’s powder, sarsaparilla decoc
tions and paregoric (liquid opium). Chem istry popularized mineral and 
metallic drugs: antimony-based medicines circulated as febrifuges, in 
England being patented as D r James’s Powders; and calomel (the ‘blue 
pill’) became the purge o f choice. T h e  lumber-room o f preparations 
inherited from antiquity was being sorted out at last.

Significant also was the publication in 1745 o f W illiam  H eberden’s 
Antitheriaka: an Essay on Mithridatium and Theriac, denying that these 
polypharmaceuticals had antidotal properties against poisons, venoms, 
or other harmful substances. T h e  Pharmacopoeia Edinburgensis dropped 
theriac and mithridatium in 1756, but pharmacopoeias in France, 
Spain, and Germ any found a place for them well into the nineteenth 
century.

Opium  was freely available over the counter and widely used, often 
in liquid form as laudanum, as an analgesic, fever specific, sedative and 
diarrhoea corrective. ‘Providence has been kind and gracious to us 
beyond all Expression’, enthused Cheyne, ‘in furnishing us with a certain 
Relief, if  not a Remedy, even to our most intense Pains and extreme 
Miseries' -  tortured patients surely agreed. Some doctors, however, sus
pected that opium created dependency: Samuel Crumpe (1766-96) 
recorded that users deprived even for a single day ‘became languid,
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dejected, and uneasy’, a view confirmed by the experience o f the poet- 
philosopher Samuel T aylor Coleridge (1772-18 3 4) and others who 
began by dosing themselves for medical reasons but ended up suffering 
the horrors o f addiction.

A  few significant innovations were achieved. In 1763 the Revd 
Edmund Stone (d. 1768) drew attention to willow bark (Salix alba). Its 
bitterness reminded him o f Peruvian bark; moreover, the willow grew 
in the damp places where agues and fevers abounded, and pious folk 
belief had it that G od planted cures where diseases originated. Hence 
he suspected it would serve as an ague remedy, giving it to some fifty 
persons who had rheumatic fever symptoms and reporting satisfactory 
results. (Salicin, the active ingredient in willow bark, has an effect similar 
to aspirin.) Stone communicated his discovery to the Royal Society, but 
it was ignored.

W illiam  W ithering had better success. In 1785 he produced An 
Account of the Foxglove and Some of its Medical Uses etc; With Practical 
Remarks on Dropsy and Other Diseases, which demonstrated that digitalis 
had a powerful stimulant action on the heart, reducing the oedema 
commonly accompanying heart disease. A  follower o f Linnaeus and a 
medical botanist, W ithering had heard from a Shropshire woman o f a 
herbal tea (a secret ‘family receipt’) useful in treating swollen legs. 
D educing that the effective element in her twenty-ingredient dropsy 
medicine must be foxglove, whose leaves yielded digitalis, he monitored 
its use to ascertain the best dosage for treating both dropsy and heart 
disease. O n 8 Decem ber 1775, he gave foxglove tea to a fifty-year-old 
builder with asthma and fluid in the abdomen, who ‘made a large quan
tity o f water. His breath gradually drew easier, his belly subsided, and 
in about ten days he began to eat with a keen appetite.’ Foxglove proved 
effective against cardiac dropsy though not renal dropsy -  a distinction 
later grasped by Richard Bright. In 1783 digitalis entered the Pharmaco
poeia Edinburgensis, and twenty-six years later the London Pharmacopoeia.

Overall, however, pharmacy left much to be desired. Proprietary 
nostrums were often unsafe, and polypharmacy -  complex drug cock
tails, some ingredients countering others -  was a recipe for abuse. V io l
ent purgatives and lead- or mercury-based medicines caused spasm and 
colic, often relieved by belladonna or other concoctions that induced 
further poisoning. T h e  Scottish naval doctor Thom as T rotter (176 0 - 
1832) was not alone in warning that modern society was bingeing on 
harmful sedatives, tonics and narcotics, washed down with tea, brandy
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and other stimulants. Small wonder the German physician Samuel 
Hahnemann (1755-18 4 3) reacted by developing his homoeopathic 
system, which valued purity o f drugs and minimal dosage.

I N S A N I T Y

Particular forms o f sickness also saw therapeutic developments. T h e  
theory and treatment o f  insanity had undergone a seachange; the notion 
o f insanity as demonic possession was finally discredited among medical 
men and magistrates. Mania and melancholy, mad doctors argued, 
derived not from the heavens but from the body; insanity was organic. 
‘Every change o f  the mind’, wrote the physician, Nicholas Robinson 
(16 9 7-177 5 ), ‘ . . .  indicates a Change in the Bodily Organs.’

T h e y  could build upon old humoral interpretations that emphasized 
the role o f  yellow bile (choler) in mania and black bile in melancholy. 
But humoral explanations also lost credit as the new science pictured 
the body as a machine and neuro-anatomy highlighted the role o f  the 
nerves. W illiam  Cullen thus defined insanity (vesania) as a type o f 
dynamic neurological disorder (neurosis), but also regarded madness, 
following Locke, as a false association o f ideas. T h e  mad, according to 
Locke, ‘do not appear to me to have lost the faculty o f reasoning, but 
having joined together some ideas very wrongly, they mistake them for 
truths, and they err as men do that argue right from wrong principles’ .

One o f  the most exemplary encounters with madness was that o f 
G eorge III. T h e  king experienced his first attack in autumn 1788, and 
as his condition worsened and the physicians-in-ordinary proved unable 
to cope or cure, the Revd D r Francis W illis (1717-18 0 7), a clergyman 
doctor who ran a madhouse in Lincolnshire, was called in. Partly because 
he insisted upon exclusive medical control, W illis encountered bitter 
opposition from the regular physicians. T h e y  regarded him as little 
better than a quack -  he was, after all, a clergyman, and running a 
lunatic asylum was rather a disreputable specialty.

From the first W illis expressed confidence that the king would 
recover if  he were allowed to follow his favourite methods o f moral 
management, involving complete physical and psychological domination 
over his patient. Madness, he believed, was essentially a product o f 
over-excitation; hence the chief priorities were calm and control. A  man 
o f vast faith in his own powers, W illis proved fearless in asserting his
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authority over the king, when necessary using a straitjacket, a gag, and 
a restraining chair upon his royal patient, and a quasi-mesmerizing 
technique o f fixing his patient with his eye. Apart from intimidation, 
W illis recognized the importance o f winning the king’s trust 
and cooperation; in due course, he permitted his patient to read 
Shakespeare and to shave himself and pare his nails with a penknife. 
T h e  king resented W illis’s bullying ways but was responsive to his 
optimism.

By February 1789 G eorge had largely recovered (it has recendy 
been argued that this was a spontaneous recovery from a bout o f porphy
ria, and had litde to do with W illis’s therapies) and W illis was quick to 
claim the credit. T h e  grateful prime minister, W illiam  Pitt, spared the 
prospect o f a regency, had Parliament vote the mad doctor a pension 
o f £1000 a year for twenty-one years. W illis him self had medallions 
struck with the inscription, ‘Britons Rejoice, Your K in g ’s Restored’.

This confirmed the optimism o f many who claimed that since 
insanity was a bodily disease, it should prove responsive to medical 
treatments. Certainly a great variety o f medical ‘cures’ came into vogue, 
some designed to sedate maniacs, others to stimulate melancholics 
(opium might be prescribed for both). Physical treatments were used, 
such as blood-lettings, emetics, and violent purges to discharge toxins; 
shock treatments such as cold showers; new technologies such as rota
tory chairs and swings, designed to disrupt idees fixes-, and, when all else 
failed, shackles and straitjackets. Treating the body was meant to restore 
the mind.

Y et none o f these had proved very effective; partly for this reason, 
new faith was vested in the madhouse. In particular, as the failure o f 
drugging became clear and critics condemned manacles as cruel and 
counter-productive, the well-run asylum commended itself, and asylum 
design and management became part o f the late Enlightenm ent utili
tarian preoccupation with orderly institutions: schools, hospitals, gaols, 
warships. T h e  total environmental control produced by the asylum, 
would, it was hoped, manage madness, while creating the family atmo
sphere that would rekindle civilized sentiments. Some o f these establish
ments were hellholes, but others were quite civilized. A t the superior 
and expensive end was the house kept in Lincolnshire by W illis himself. 
It was said that ‘the unprepared traveller . . .  was astonished to find 
almost all the surrounding ploughmen, gardeners, threshers, thatchers, 
and other labourers, attired in black coats, white waistcoats, black silk
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breeches and stockings, and the head o f each bien poudree, frisee et 
arrangee. These were the doctor’s patients.’

Such ideals o f disciplined order and resocialization helped popu
larize psychological theories o f insanity, which incorporated the new 
theories o f Locke and Condillac (1714-8 0) in the influential A  Treatise 
on Madness (1758) by W illiam  Battde (1704-76). H e claimed that ‘man
agement’ would achieve more than ‘medicine’, optimistically declared 
that ‘madness is . . .  as manageable as many other distempers,’ and 
insisted that ‘such unhappy objects ought by no means to be abandoned, 
much less shut up in loathsome prisons as criminals or nuisances to 
society.’ Battde called for the replacement o f  hidebound madhouses like 
Bethlem by purpose-built institutions such as St Luke’s in London, 
which he helped to found.

Particularly in England, small private madhouses were set up, largely 
for bourgeois patients, in which a new interactive form o f psychotherapy 
could be practised, called ‘moral management’ . T his viewed madness 
as a psychological condition (a defect o f the understanding, rather than 
o f  the soul or body) to be corrected by the superior will, personality 
and insights o f the madhouse keeper.

C H I L D B I R T H

Another area o f change was childbirth. Birthing had essentially been a 
wom en-only event. W ithin polite circles first in England and then in 
N orth America, the traditional ‘granny midwife’ was now widely dis
placed by a male operator, called a ‘man-midwife’ or accoucheur, who 
claimed superior expertise. As a qualified medical practitioner, his ana
tomical skill made him confident that he could let nature take her course 
in case o f normal deliveries: man-midwives like W illiam  H unter prided 
themselves upon being less interventionist than fiddling old midwives. 
Y et unlike the midwife, accoucheurs possessed surgical instruments, 
above all, the new forceps (tire-tete), for difficult and em ergency labours. 
O nce the secret o f  the Chamberlen family, these had become common 
property by 1730.

Developing their new specialty, accoucheurs set up obstetric schools 
or taught in the newly founded lying-in charities. In London the leaders 
were Scots: the down-to-earth W illiam  Smellie (16 9 7-176 3) -  ‘a great 
horse godmother o f a he-midwife’, according to the midwife, Elizabeth
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N ihell (fl. 1760) -  and his suave pupil, W illiam  Hunter. Paris-trained, 
Smellie settled in London in 1739, taught his craft, streamlined forceps 
design, and published his practical Midwifery (1752), which included the 
first systematic discussion o f  forceps. Hunter had five years’ training at 
Glasgow, three as C ullen’s pupil, before giving private lecture courses 
on dissecting, surgery, and obstetrics. H e trained many o f the surgeon- 
obstetricians who were to introduce man-midwifery into town and 
country practices, while he delivered the babies o f  the bon ton. Accoucheurs 
won trade but not status, as is suggested by the gross caricature o f D r 
Slop in Laurence Sterne’s Tristram Shandy (1760), who bungles the 
hero’s birth with his forceps.

In America, medical midwifery developed under the influence o f 
W illiam  Shippen (1736-1808), who studied anatomy in London with 
the Hunters and on his return to Philadelphia began anatomical instruc
tion on the Hunterian model. Three years later he opened a small 
lying-in hospital. T h e  aggressive entrepreneurialism o f American 
surgeon-obstetricians led to male operators dominating the field.

W here such accoucheurs flourished, the procedures o f childbirth were 
transformed. Under male influence, fashionable ladies were encouraged 
to give birth in rooms into which daylight and fresh air were admitted. 
T h eir  newborns were no longer swaddled: new theories claimed that 
leaving infant limbs free would strengthen bones and promote develop
ment. Books like An Essay upon Nursing, and the Management of Children 
(1748) by W illiam  Cadogan (17 11-9 7 ), encouraged m odem  women to 
dismiss their wet-nurses and to breast feed: m other’s milk was natural 
and would encourage mother-baby bonding.

T hus Enlightenment values could promote changes in childbirth 
and baby-care. But these were by no means universal. In France, for 
instance, wet-nursing remained common; in the Germ an principalities, 
midwives secured improved training, attending lectures and gaining 
licences; and male obstetricians made no headway at all in Catholic Italy 
and Spain where the Church upheld female modesty.

T H E  P R E V E N T I O N  O F  S M A L L P O X

T h e one eighteenth-century improvement in practical medicine which 
decisively saved lives was the introduction first o f  inoculation and then 
o f vaccination against smallpox. ‘T h e  speckled monster’ had become
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virulent throughout Europe, responsible in bad years for perhaps a tenth 
o f all deaths; Queen M ary o f England (1662-94) died o f  it, as did Louis 
X V  (1710 -7 4 ) o f France.

T h ere had long been awareness o f the immunizing properties o f  an 
attack, but elites were slow to take notice. W idespread publicity was 
achieved thanks to the observations o f Lady M ary W ortley M ontagu 
(1689-1762), wife o f the British consul in Constantinople, who reported 
how Turkish peasant women held smallpox parties at which they rou
tinely performed inoculations, describing this procedure to a friend in 
1717:

Apropos of distempers, I am going to tell you a thing that will make 
you wish yourself here. T he smallpox, so fatal and so general among 
us, is here entirely harmless by the invention of engrafting, which 
is the term they give it. There is a set of old women who make it 
their business to perform the operation every autumn in the month 
o f September when the great heat is abated.. . .  They make parties 
for the purpose . . .  the old woman comes with a nutshell full of 
the matter o f the best sort of smallpox, and asks what veins you 
please to have open’d. She immediately rips open . . .  and puts into 
the vein as much [smallpox] matter as can lie upon the head o f her 
needle.

T h e aim was to induce a mild dose so as to confer lifelong protection 
without pock-marking. Back in Britain, Lady M ary had her five-year-old 
daughter inoculated in 1721 by the surgeon Charles Maitland (16 77— 
1748). Experiments followed with condemned felons, and the Prince o f 
W ales, later G eorge II (1683-1760), had his two daughters inoculated.

T h e  innovation won influential allies. T h e  physician James Jurin 
(1684-1750), secretary o f the Royal Society o f London, tried to promote 
it with the aid o f statistics. H e found that smallpox had killed one 
fourteenth o f the inhabitants o f London during the forty-two-year 
period before 1723; during bad epidemics up to 40 per cent o f  those 
stricken died. Prompted by Jurin, in 1722 the Yorkshire physician 
Thom as N ettleton (1683-1742) reported to the Society his calculations 
o f  mortality ratios in natural and in inoculated smallpox in a number 
o f communities. Jurin extended N ettleton’s studies, using numbers ‘to 
give plain P roof from Experience and Matters o f Fact that the Small 
Pox procured by inoculation . . .  is far less Dangerous than the same 
Distem per has been for many Years in the Natural W ay ’.

Elite physicians predictably developed complex and costly tech



27 6 E N L I G H T E N M E N T

niques, beginning with purging and bleeding. T h e  real breakthrough 
came after 1750 with the activities o f the Sutton family, Robert 
(1707-88) and his sons, especially Daniel (173 5-18 19 ). Humble 
surgeons, the Suttons devised an easy, safe and cheap way, leading 
to mass inoculation. Between them, they claimed to have inoculated in 
about thirty years around 400,000 people, with a minuscule death-rate. 
Dispensaries were founded in Chester and other towns, where the 
public health activist, John Haygarth (1740-1827) hoped for blanket 
inoculation.

Variolation spread to other countries; in France it found the support 
o f  the philosophes. In Prussia, Austria and Russia, inoculation o f members 
o f the royal household publicized the measure; Catherine the Great 
(1729-96) had her family done by Thom as Dimsdale (1712-1800), an 
English surgeon who was awarded £10,000 and a Russian barony for 
his services. But it was slow to spread to much o f the Continent, due 
to a mixture o f  medical, moral and religious misgivings (there was some 
resistance from Calvinists in Scodand, who feared that inoculation inter
fered with Divine Providence). In N orth America, however, the 
preacher Cotton M ather (1663-1728) was a champion; he knew about 
suffering, having had to watch as two wives and thirteen o f  his fifteen 
children succumbed to disease.

Edward Jenner (1749-1823) was an English country doctor who 
performed inoculations. A  clergyman’s son, he had studied in London 
under John Hunter, who gave him a taste for experiment. ‘I think your 
solution is just’, Hunter once told him, ‘but why think? W h y not try 
the experiment?’ . Jenner learned that among the countryfolk in his 
native Gloucestershire it was known that cowpox, a cattle disease 
occasionally contracted by humans, particularly dairy-maids, conferred 
immunity against smallpox. Suspecting that it m ight be possible to pro
duce this immunity by arm-to-arm inoculation from the cowpox pustule, 
and surmising it would be safer than inoculation, since in humans cow- 
pox was benign, Jenner tried the experiment. O n 14 M ay 1796 he 
inoculated eight-year-old James Phipps with some matter taken from 
the cowpox pustule o f a dairy-maid, Sarah Nelmes. T h e  boy developed 
a slight fever from which he soon recovered. Six weeks later Jenner 
inoculated him with smallpox ‘virus’: the inoculation did not take. 
Clearly, Jenner’s surmise was correct.

In 1798 he published his discovery in An Inquiry into the Causes 
and Effects o f the Variolae Vaccinae. T his attracted immediate attention,
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running to a third edition by 1801, an American in 1802, and Latin, 
German, French, Italian, Dutch, Spanish and Portuguese translations 
by 1803. By 1799, over 5000 individuals had been vaccinated in England 
and abroad the practice was taken up remarkably swiftly, being made 
compulsory in Sweden and supported by Napoleon, who had his army 
vaccinated. ‘Anything Jenner wants shall be granted. H e has been my 
most faithful servant in the European campaigns,’ declared the emperor 
when Jenner wrote to ask for the release o f an imprisoned British officer. 
In 1802 Parliament granted Jenner £10,000, and one year later the 
Royal Jennerian Society was founded to promote vaccination -  signs that 
rulers were awakening to the view that health promotion was integral to 
a well-run state.

S U R G E R Y

M eanwhile surgery was undergoing changes in techniques, scope and 
status. Judged a manual skill rather than a liberal science, the cutter’s 
art had traditionally carried scant prestige. After all, the surgeon was 
habitually handling nasty tumours, wens, gangrene and syphilitic 
chancres, and his means were invasive: the knife, cauterizing instruments 
and the amputating saw. Surgeons normally passed through a practical, 
not a liberal education; often yoked in guilds with barbers, they were 
scathingly compared to butchers. T h e caricature, however, tells but a 
partial truth.

T h e  traditional surgeon’s day-to-day business did not revolve 
around high-risk operations like amputations; it was a round o f minor 
running-repairs: blood-letting, lancing boils, dressing skin abrasions, 
pulling teeth, managing whitlows, trussing ruptures, treating skin ulcers 
and so forth. T h eir fatality rates were low, for surgeons understood 
their limits, and the repertoire o f operative surgery they took on was 
small, because o f the well-known risks o f trauma, blood-loss and sepsis. 
Internal malfunctions were treated not by the knife but by medicines 
and management, for major internal surgery was unthinkable before 
anaesthetics and antiseptic procedures. A  surgeon would occasionally 
slit open a woman dying in labour to deliver a baby, but caesarians were 
desperate measures and there is no record o f a mother surviving one in 
Britain until the close o f the eighteenth century.

Improvements occurred, however, in certain operations, for instance
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lithotomy. For centuries, surgical treatment o f bladder stones had fol
lowed the method described by Celsus (methodus Celsiana) in the first 
century a d  -  the surgeon cut down onto the base o f the bladder through 
the perineum, a finger in the rectum making the stone bulge into the 
perineum -  a technique known as the ‘apparatus m inor’, implying that 
it needed no special instruments. Early in the sixteenth century the 
method o f  M ariano Santo o f Barletta (1488-c. 1550) became widely 
adopted. T his involved dilating and incising the urethra just anterior to 
the bladder neck to allow the introduction o f instruments to extract the 
stone. Known as the ‘apparatus major’, this avoided the prostate gland 
damage which frequently led to haemorrhage and incontinence after 
the Celsan operation.

Lateral cystotom y was introduced by the itinerant practitioner, Jac
ques de Beaulieu (16 5 1-17 19 ), styled Frere Jacques because he travelled 
for safety in the habit and broad-brimmed hat o f a Franciscan friar. A  
man sometimes called a quack yet clearly gifted, his lithotom y from the 
side involved cutting into the perineum and opening up both bladder 
and bladder neck. In Paris he became an overnight sensation thanks to 
the virtuosity and speed with which he worked; he is reputed to have 
performed some 4500 lithotomies and 2000 hernia operations in his 
nineteen-year career.

Johannes Rau (16 8 8 -1719 ) in Amsterdam and W illiam  Cheselden 
in London took up the Frenchman’s method. An outstanding practical 
operator, Cheselden lectured on anatomy and served as surgeon at 
St Thom as’s Hospital, making the stone his specialty. After publishing 
his Treatise on the High Operation for the Stone in 1723, he shifted his 
lithotom y technique to the ‘lateral operation’, rendering the operation 
safer and speedy -  he could remove a stone in less than a minute. ‘If I 
have any reputation in this way I have earned it dearly,’ he wrote, 
reflecting upon his career,

for no one ever endured more anxiety and sickness before an oper
ation, yet from the time I began to operate all uneasiness ceased 
and if I have had better success than some others I do not impute 
it to more knowledge but to the happiness of mind that was never 
ruffled or disconcerted and a hand that never trembled during any 
operation.

O ther techniques appeared, for instance for eye diseases. It was 
recognized that cataracts involved a hardening o f the lens. T h e French
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oculist Jacques Daviel (1696-1762) found a way to extract the lens, 
performing the operation several hundred times with good results. Also 
skilled in that operation was the British oculist, John (‘Chevalier’) T aylor 
(170 3-72), but he was a different kettle o f fish, being an itinerant who 
practised with great razzmatazz at many o f the courts o f  Europe 
(enemies alleged he contributed to the blindness o f  both Bach and 
Handel).

W ar brought developments in surgery, in particular in the manage
ment o f  gunshot wounds. W arfare and colonial expansion created 
insatiable demands for junior surgeons. By 1713, the British fleet had 
247 vessels, each carrying a surgeon and his mate. For those with strong 
stomachs, like the surgeon-hero o f Tobias Sm ollett’s ( 1 7 2 1 -7 1 )  novel, 
Roderick Random (1748), naval or military service provided boundless 
experience and a leg-up into the profession.

A t last surgery began to enjoy a rise in professional standing, notably 
in France. In 1687 French surgeons had a lucky break when Louis X IV  
developed an anal fistula. T h e  success o f the operation performed on 
the Sun K ing by C . F. Felix (1650-1703) -  he had first practised on 
the poor -  contributed to surgery’s growing prestige. ‘W hen Lewis X IV  
happened to have a fistula’, W illiam  Heberden later commented,

the French surgeons o f that time complain of their being incess
antly teased by people, who pretended, whatever their complaints 
were, that they proceeded from a fistula: and if there had been in 
France a mineral water reputed capable o f giving it them, they 
would perhaps have flocked thither as eagerly as Englishmen resort 
to Bath in order to get the gout.

Felix’s success earned him an estate and 300,000 livres.
By the early eighteenth century, surgery was widely taught in Paris 

through lectures and demonstrations, leading to the ending in 1768 o f 
conventional apprenticeship training. M eanwhile in 1724 Louis X V  
granted the College o f Saint-Come in Paris (since medieval times, the 
elite organization o f ‘academic’ surgeons) permission for public surgical 
courses. Senior Parisian surgeons used this royal favour to establish a 
school, lecturing on anatomy, surgery and materia medica, and 
undermining the guild mentality: instead o f  ‘secret’ knowledge passing 
from master to apprentice, lectures opened surgical theories and tech
niques to professional scrutiny. T h e most eminent teacher was Jean 
Louis Petit (1674-1750 ), inventor o f the screw tourniquet -  invaluable
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for thigh amputations and for controlling blood flow while the surgeon 
carried out Pare’s ligatures -  and the first to perform a successful opera
tion for mastoiditis.

Thereafter surgeons jockeyed with physicians for status, maintaining 
that surgery possessed its own body o f  theory and so was no mere 
handicraft but a science. Such claims squared with the Enlightenment 
bent for the useful, and with the new pathology’s view o f disease as 
localized.

T h e  radical reform o f French medical education imposed in 1794 
crowned surgery’s rise; thenceforth it was taught to all students together 
with medicine. T h e  prominence o f the hospital in the post-1789 medical 
system and the prestige o f pathological anatomy further elevated its 
status.

France was not alone in these developments. Alexander M onro 
(primus) (16 9 7-176 7), first incumbent o f the Edinburgh chair o f  ana
tomy and surgery, was him self a surgeon who gave instruction in opera
tions to medical students and surgical apprentices as well as pioneering 
anatomy teaching. Edinburgh education thus eroded the old divisions 
between physic and surgery, and its students equipped themselves in 
both skills, since most were likely to become surgeon-apothecaries or, 
as they would soon be called, general practitioners.

O ther institutional developments in Britain gave surgery a fillip. 
T h e  hospital movement led to the infirmary becoming a major site for 
accident and em ergency cases, which were treated by surgeons, who 
could thereby control admissions. Hospitals also provided supplies o f 
unclaimed bodies, which they could dissect. And, most significantly, the 
lustre o f  anatomy benefited surgery, both being arts o f the knife. T h e  
celebrated anatomy school established in Piccadilly by W illiam  Hunter 
offered instruction in surgery, physiology, pathology and midwifery. 
And W illiam ’s younger brother, John, the leading surgeon-physiologist 
o f  his age, became a prolific dissector, devoting his wealth and energies 
to research. T h e  junior H unter symbolized, for later practitioners, the 
arrival o f  surgery as physic’s peer.

John Hunter was an indefatigable experimentalist. Addressing topics 
such as inflammation, shock and disorders o f the vascular system, his 
main treatises -  Natural History of the Human Teeth (1771), Observations 
on Certain Parts o f the Animal Oeconomy (1786), and Treatise on the Blood, 
Inflammation and Gunshot Wounds (1794) — contributed to surgery’s 
emergence from a manual craft into a scientific discipline involving
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physiological investigation. H e was also energetic in investigating ve
nereal disease, a field racked by controversy between ‘dualists’, arguing 
for specificity, and ‘unicists’ , claiming a single affliction. H e tried an 
experiment to settle the question. W hen a subject (perhaps himself), 
injected with pus from a gonorrhoeic patient, developed a typical syphil
itic chancre, he logically concluded, in On Venereal Disease (1786), that 
the two diseases were really one, as had often been presumed. (As it 
turned out, the patient must have been infected with both gonorrhoea 
and syphilis, and H unter’s research muddied the waters for another 
seventy years.)

H e amassed a huge collection o f anatomical and biological speci
mens, including the skeleton o f the Irish giant, John Byrne; about 13,000 
o f these became the basis o f the Hunterian M useum o f the Royal C ollege 
o f Surgeons. H e also trained many eminent pupils, including Jenner, 
Astley C ooper (1768 -18 41), John Abernethy (176 4 -18 31), H enry Cline 
(1750 -1827), W illiam  C lift (1775-18 49), and Philip Syng Physick 
(1768 -1837), the latter importing Hunterian surgery into the N ew  
W orld. As in France where surgeons vied with physicians for pro
fessional distinction, in Britain Hunter was seen to embody surgery’s 
claim to be the true basis o f experimental physiology and, through the 
cultivation o f anatomy, the model o f medical instruction and research.

M E D I C I N E  A N D  T H E  P E O P L E

Discussion so far has focused upon professional medical men -  and a 
tiny number o f women. But they comprised only the tip o f the healing 
iceberg. From peasants to princes, people had views and practices o f 
their own in health, sickness and remedies. Across vast tracts o f Europe 
and its overseas empires, professional help m ight be far distant, but 
disease was always lurking. In this biological ancien regime, life expec
tations m ight be barely more than one third o f  today’s -  in 1750 the 
average Frenchman lived around twenty-seven years, his English equi
valent around thirty-six. Ordinary people mainly treated themselves, at 
least in the first instance. There was nothing new about this in the 
eighteenth century, but better survival o f records allows us more o f a 
glimpse o f  the ‘medicine without doctors’ which was a necessity for 
many and a preference for some.

Religious healing continued to be practised, and not only by so-
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called ignorant peasants. Healing and holiness still criss-crossed. In 
Europe and Latin America, the Catholic Church upheld familiar healing 
rituals: holy water and wells, shrines, saints’ relics, ex voto offerings, 
processions and pilgrimages. Even in Protestant nations where such 
‘superstitions’ were censured, seventh sons o f  seventh sons and ‘strokers’ 
m ight claim ‘miracle’ cures, while Bourbon and Stuart monarchs flaun
ted their ‘divine right’ powers by touching for the ‘king’s evil’ (scrofula). 
In England such thaumaturgical healing lapsed in 1714  with the H an
overian succession (the infant Samuel Johnson was one o f  the last to be 
touched by the last Stuart, Queen Anne), but the ritual went on in 
France. A t his coronation in 1722, Louis X V  touched more than 2000 
scrofula victims, and as late as the Bourbon restoration in 1815 touching 
was revived in hopes o f  strengthening the monarchy i f  not o f  healing 
the sick. Charles X  gave the last performance on 31 M ay 1825.

M agic still underlay much vernacular healing. T h e  touch o f an 
executed man’s hand, for instance, or the rope that hanged him at the 
scaffold were popularly credited with curative powers. T h e  antiquarian 
fellow o f the Royal Society, John Aubrey (1626-97), recorded numerous 
magic formulae such as: ‘write these characters + Zada + Zadash + 
Zadathan + Abira + in virgin paper, I beleeve parchment, carry it always 
with you, and no gun-shott can hurt you.’ And where does one draw 
the divide between magic and natural healing practices? In case o f a 
painful stye, it was customary to stroke the eye with a black cat’s tail: 
was that an empirical remedy or a relic o f black magic? A  common cure 
for inflammation o f  the brain was to ‘cut open a live Chicken or Pigeon, 
and apply it to the H ead’: was this a medical therapy drawing upon the 
virtue o f  heat, or did its efficacy lie in the blood sacrifice?

Similarly with the evergreen doctrine o f signatures in herbal healing. 
Paracelsus had been recommending the plant eyebright for bad eyes in 
the sixteenth century; it was still in widespread use in the eighteenth. 
Family recipe books show heaps o f healing salves, prophylactics and 
remedial practices, some o f which -  the use o f  dead toads or vipers’ 
blood, for example -  had their origins in the occult. Everyone had a 
cure for everything, and some may have worked, i f  only as placebos.

Diaries and letters show that when people fell sick, they often framed 
their own diagnoses, helping them to make their next decision: whether 
to summon professional help. M any had recourse to folk healers. ‘I 
would rather have the advice or take physick from an experienced old 
woman that had been at many sick people’s bedsides,’ Thom as Hobbes
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avowed, ‘than from the learnedst but unexperienced physician’; and 
Robert Southey (1774-18 43) could note over a century later that ‘a 
cunning man, or a cunning woman, as they are termed, is to be found 
near every town.’

But, like witchcraft and astrology, magic was waning, at least among 
the growing ranks o f the literate. T his decline marks what M ax W eber 
called the ‘demystification o f the world’; it also shows the withdrawal 
o f  the elite from popular ways. Education, books and travel were spread
ing a literate metropolitan culture prizing science and rationality, and 
dismissive o f  the old values.

Print brought simplified versions o f elite medicine to the people, 
cheap texts with tides like The Poor Man's Medicine Chest (1791). In his 
immensely popular Primitive Physick (1747), John W esley taught 
common folks how to treat their ills with the aid o f simple kitchen 
ingredients like onions and honey; liquorice was good for pacifying a 
consumptive cough, and a deep cut could be stopped by binding on 
toasted cheese. W illiam  Buchan’s Domestic Medicine (1769) and Samuel 
T issot’s Avis au peuple sur la sante (1761) [Advice to the People Regarding 
their Health] ran to scores o f editions, and were translated into many 
languages.

Like many such works, Buchan’s carried a radical message. Th ough  
him self a trained physician, he denounced the medical profession as 
oligarchic. Aim ing to ‘lay open’ medicine to all, he espoused medical 
democracy as a fulfilment o f the rights o f man declared by the French 
Revolution: for far too long healing had been monopolized by a clique. 
Like W esley, Buchan set great store by simple treatments, regarding 
diet, hygiene and temperance as preferable to exorbitant polypharmacy. 
Y et Buchan also deplored old wives’ tales and folk-myth.

Throughout Europe authors ploughed similar furrows. In 
Gesundheits-Katechismus (1794) [Catechism o f Health], the Germ an 
physician Bernhard Faust (1755-18 42) used a question-and-answer for
mat to impart his advice and, like W esley, portrayed health as next to 
godliness. A  preventative regime was recommended by Christian W il
helm Hufeland (1762-18 36), professor in Berlin and friend o f  Goethe. 
In Makrobiotik, oder die Kunst das menschliche Leben zu Verlangem (1796), 
translated as The A rt o f Prolonging Life (1797), he gave advice for conserv
ing the vital energies to attain longevity. T h e  impact o f all such writings 
(indeed, print culture in general) m ight be highly ambiguous: they could 
reinforce the authority o f the medical elite or they m ight encourage
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independence o f  judgment, breeding that ‘health protestantism’ which 
fired nineteenth-century alternative medicine.

In the commercial economies o f north-west Europe, kitchen physic 
was supplemented by shop-bought items: purges, emetics, cordials and 
febrifuges. In late eighteenth-century England, readymade medicine 
chests became popular, and it was common for middle-class families to 
stock up with patent medicines. Some were respectable, like D r James’s 
Powders, the Georgian equivalent o f aspirin, or the Scotch Pills, a 
mixture o f aloes, jalap, gamboge and anise; many were frauds, such as 
Solom on’s Balm o f Gilead, Brodum’s Cordial and similar much-hyped 
‘restoratives’ which purported to rectify the damage done by mas
turbation and other youthful indiscretions.

T h e  eighteenth century has been dubbed the golden age o f quack
ery.* Through most o f continental Europe laws kept the most brazen 
in check, and from the 1780s the French state attempted to control 
quack medicines through the Societe Royale de Medecine, whose 
prerogatives included the right to assay and validate proprietary prep
arations. English common law, by contrast, followed the free-market 
maxim o f caveat emptor (let the buyer beware), and irregulars, quacks 
and nostrum-mongers cashed in.

T o  speak o f quackery is not automatically to impugn the motives 
o f unqualified practitioners, nor to deny their powers. M any quacks -  
such as the Scot, James Graham (1745-94), wh °  claimed that long life 
and sexual rejuvenation could be achieved by mud-bathing and the use 
o f  his special electrified Celestial Bed, available at his Tem ple o f Health 
o ff London’s Strand -  were not so much swindlers as entrepreneurs or 
fanatics. From the 1780s the one medicine which would truly relieve 
an attack o f gout -  it contained colchicum -  was a secret remedy: the 
Eau medicinale, marketed by a French army officer, Nicolas Husson, and 
opposed by the profession.

Quacks excelled in the arts o f publicity. Rose’s Balsamic Elixir, its 
vendors claimed, would cure ‘the English Frenchify’d’ (i.e., venereal 
patients) beyond all other medicines: ‘It removes all pains in 3 or 4 
doses.’ In short, that elixir, like all the rest, worked like magic. Itinerants 
had to put on a show; gaudily dressed and flanked by a zany and a 
monkey, they would erect their stage in the market-place, drawing first

* T h e  origins o f  that term are obscure; it may com e from the D utch ‘quacksalver’ , 
m eaning a quicksilver doctor, since m ercury was widely used to treat syphilis.
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a crowd and then perhaps some teeth, both to the accompaniment o f 
drums and trumpets, giving out gratis a few bottles o f  julep or cordial, 
selling a few dozen more, and then riding out o f town. M any claimed 
to come from faraway places: from Turkey or, in the nineteenth century, 
the N orth  American prairies.

M ost charlatans were small-timers, but some irregulars made big 
killings. Joanna Stephens (d. 1774) hawked a remedy that promised to 
dissolve painful bladder stones without the need for lithotomy. Parlia
ment raised a £5000 subscription to buy the recipe from her. Joshua 
W ard (16 8 5 -176 1) made a fortune out o f his ‘pill and drop’. T h e  pill 
was an antimony compound which acted as an expectorant, an anti
pyretic and an emetic; the drop was a violent purgative. In many cases, 
the knack was to address needs that regulars (perhaps understandably) 
failed to supply. Thus patent medicines promised to cure cancer, to 
restore lost youth and potency, or to alleviate conditions like venereal 
disease, for which patients might be embarrassed to consult the family 
physician.

W ith  the rise o f  a literate public eager to exercise its judgment and 
consumer power, demand welled up for all sorts o f healing, and the 
more the state and the medical authorities tried to clamp down on them, 
the greater their popularity. T his is illustrated by the chequered career o f 
Franz Anton M esmer (173 4-18 15). After studying in Vienna, M esmer 
received his doctorate for a thesis on the medical effects o f  the influence 
o f the planets. G oing into practice, he developed unorthodox healing 
methods almost by accident. His inspiration was Franzisca Oesterlin, who 
suffered crippling periodic seizures which produced vomiting, con
vulsions, fainting fits, temporary blindness and occasional paralysis. He 
placed three magnets over critical positions on her body, producing con
vulsive responses and a remission o f symptoms. W hen she repeatedly 
reacted in the same way, M esmer was sure he had hit upon one o f nature’s 
fundamental secrets, a Newtonian aetherial fluid which he called animal 
magnetism and which he saw as ‘permeating the entire universe and infus
ing both matter and spirit with its vital force’. Health continued while that 
fluid flowed freely through the body, disease resulted from obstructions, 
which his healing processes claimed to remove.

Th ough  a qualified physician, friendly with the Mozarts, M esmer 
was drummed out o f  Vienna by faculty opposition for what was deemed 
quackish practice. H e migrated to Paris, winning celebrity for his 
fashionable seances, at which he cured nervously-afflicted women
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through animal magnetism. A t group sessions in ornately furnished 
treatment rooms, patients gathered round a central tub filled with ‘mag
netized water’. T h ey  grasped iron rods protuding from the tub, placing 
them near their diseased bodily part. D uring the treatment, many 
patients were ‘cured’ through a convulsive fit while others were ‘mes
m erized’ into a hypnotic trance.

Commissions established by Louis X V I found M esm er guilty o f 
charlatanry (his cures m ight work, but they were scientifically groundless 
and therefore unacceptable), and he was obliged to leave Paris as well. 
By contrast, Mesmerists were able to perform in London with no 
obstructions whatsoever.

In many respects eighteenth-century medicine operated more like 
a trade than the lofty profession with which it has since sought to 
be identified. Patient-doctor relations were fluid; in a social regime 
dominated by patronage and clientage, physicians inevitably deferred 
to social superiors, and powerful patients expected doctors to fall in with 
their self-diagnoses and pet treatments. Scorning ‘popgun’ remedies, 
Samuel Johnson bullied his medical attendants, on one occasion insisting 
against advice that his surgeon bleed him. T h e  sick felt no compunction 
about shopping around for second and third opinions, and made free 
use o f quack, family and unorthodox remedies as well, adopting a try- 
anything mentality.

Y et doctors also agonized over professional status and respect, and 
here lies the significance o f the emergence in late eighteenth-century 
Britain o f a new body o f writings on medical ethics. T h e  way was paved 
in 1772 by the Lectures on the Duties and Qualifications of a Physician o f 
John G regory (1725-73). A  doctor had a duty to be humane, stressed 
Gregory: ‘It is as much the business o f a physician to alleviate pain, and 
to smooth the avenues o f death, when unavoidable, as to cure diseases.’ 
T h e  main text, however, was the work o f Thom as Percival (174 0 - 
1804). Belonging to a network o f reforming physicians centred on early 
industrial Manchester, Percival offers an interesting example o f the new 
physician. He undertook demographic studies, wrote on hospitals and 
prisons, promoted medical charities and public health, and became an 
early member o f the M anchester Literary and Philosophical Society, 
the focus o f middle-class provincial science. W hen professional conflicts 
flared, he turned to medical ethics, publishing in 1794 his Medical Juris
prudence, expanded in 1803 as Medical Ethics. T his code aimed to avoid 
damaging intra-professional conflict between the various sectors o f  the



profession, deploring price-cutting competition and resolving pecking 
orders. It also presented practical advice on how doctors could reinforce 
paternalism, frankly admitting that charity patients in hospitals could 
be treated with a degree o f  authority impractical with wealthy private 
patients whose foibles had to be humoured. Percival emphasized the 
personal qualities o f the good physician: ‘Every case, committed to the 
charge o f a physician or surgeon, should be treated with attention, 
steadiness and humanity.’
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M E D I C I N E ,  S T A T E  A N D  S O C I E T Y :

T H E  P R O F E S S I O N  A N D  I T S  I N S T I T U T I O N S

M edicine today is organized through structures that grant the profession 
considerable autonomy under state protection, while claiming to protect 
the public from malpractice and quackery.

These crystallized in the nineteenth century. Before then, medicine 
was organized differently. From late medieval times, professionals had 
achieved a measure o f  self-regulation and corporate identity. For the 
lesser ranks -  (small-town practitioners, apothecaries and surgeons) this 
involved apprenticeship to a master for five to seven years, followed by 
admission to a guild conferring a licence to practice. Elite physicians 
enjoyed a university training culminating in an academic degree, fol
lowed by admission to a faculty or a college, and often a court or official 
appointment. Such arrangements, ratified by princes or municipalities, 
conferred prestige and quasi-monopolistic rights to practise within a 
defined region and to prosecute interlopers.

In ancien regime France, medical regulation lay in the hands o f faculties 
attached to the main universities: Paris, M ontpellier, Rheims, Toulouse, 
Tours and so forth. Candidates who fulfilled prescribed criteria, passed 
examinations and paid dues, were licensed to practice within the local 
jurisdiction. T o  reduce competition and raise rewards, entry was restric
ted. T h e  corporate rights and privileges o f the French profession laid it 
open to attack in the Revolution and, condemning professions as selfish 
monopolies, the Jacobins abolished all the traditional medical faculties.

M edicine was regulated in the German-speaking principalities and 
the Austrian (Habsburg) empire through a system requiring academic 
qualifications. In states like Prussia where princes promoted a service 
ideal, physicians tended to pride themselves on operating as civil
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servants. T o p  physicians and medical professors typically belonged to 
a medical college (collegium medicum) attached to the royal court. Formal 
qualifications counted. In Prussia, for example, candidates for the M D  
were required to present a clinical case {casus medicopracticus) before the 
Collegium  M edicum  and the M edicochirurgicum  (state board o f  health). 
Similar requirements applied in the Habsburg empire, where licences 
were conferred by the universities o f Vienna and Prague.

In the Germ an principalities, chains o f command and responsibility 
descended from the Collegium  Medicum through city councils to town 
and village physicians, whose local status was dignified by bureaucratic 
titles and sheaves o f parchment diplomas. Official title conferred upon 
the licensed practitioner the exclusive right to local practice. It also 
meant a welter o f trivial and irksome paperwork and administrative 
obligations: attending law courts, sanctioning military exemptions, regu
lating poisons, conducting examinations o f lunacy, pregnancy and 
paternity, inspecting the poor and military recruits for venereal disease, 
documenting epidemic outbreaks and serving as public witness -  all for 
paltry pecuniary reward.

In England, the formal regulation o f the medical profession insti
gated in the sixteenth century was weakened by socio-economic change. 
T h e  Royal C ollege o f Physicians o f London subsided into a gentlemen’s 
club, reserved for the fashionable. Its statutes restricted the fellowship 
to graduates o f Oxford and Cambridge and members o f  the Church o f 
England, and resisted reformist pressures, despite the fact that by 1750 
the finest physicians were Dissenters by religion and trained either at 
Leiden or at Edinburgh. Eminences like W illiam  Hunter, John Fother- 
gill and John Coakley Lettsom  resented being relegated to the status 
o f mere non-voting ‘licentiates’, or second-class citizens.

Y et if  the college did little to promote medicine, it also had little 
power to restrict it. Its jurisdiction did not extend beyond the capital, 
and it rarely acted against interlopers. Following the House o f Lords’ 
judgment in the Rose Case (1704), the college lost its m onopoly in 
prescribing medicines; henceforth apothecaries m ight also prescribe 
and, in effect, act as doctors.

London’s Com pany (later College) o f Surgeons failed to evolve into 
a modern teaching and examining body, though it formally separated 
in 1745 from the Barbers, signalling that surgery was a craft in its own 
right. T h e  Society o f  Apothecaries officially regulated pharmacy in the 
capital, but unregulated chemists and druggists blossomed, together
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with quacks and unorthodox practitioners. Beyond London, there was 
de facto liberty to practise, and a free-for-all ensued.

In Britain, no uniform system o f medical education prevailed. A  few 
had degrees or diplomas from English universities, but medical gradu
ates from Oxford and Cam bridge dwindled to a trickle. M any possessed 
degrees from Leiden or a French or Italian university, and more and 
more gained their education in Scotland, mainly Edinburgh. M any prac
tised without any formal qualifications at all. There was no regional 
system o f  medical licensing, partly because, unlike France, there were 
no provincial medical faculties. Prosecution for unauthorized healing 
was unusual, and the market regulated practice. Success depended upon 
a capacity to satisfy the public -  by being inexpensive, by flattery, or by 
cutting a dash.

Developments in America resembled those in England. M edicine 
emerged without a supporting or restrictive framework o f  guild or uni
versity requirements, though a few medical bodies spluttered into being 
from the 1730s. Fresh developments in the 1760s are associated with 
John M organ (1735-89), a Philadelphian who learnt his medicine from 
the M onros, Cullen and W hytt. Returning from Edinburgh, he pub
lished a Discourse upon the Institution of Medical Schools in America (1765), 
calling for qualifying examinations to ensure minimum standards. In 
the same year, he founded the medical department o f the University o f 
Pennsylvania, where he held the chair o f practice o f medicine. Another 
Philadelphia-born Edinburgh graduate, W illiam  Shippen Jr (173 6 - 
1808), worked with him, becoming professor o f anatomy and surgery. 
In 1769 Benjamin Rush was elected professor o f  chemistry there, also 
becom ing physician to the Pennsylvania Hospital (178 3-18 13 ) and 
founder o f the Philadelphia Dispensary.

Despite attempts to erect institutions similar to those in Europe, 
American regulars faced an uphill struggle for recognition, especially as 
Congress and the state legislatures were unwilling to reinstate old-world 
monopolies after 1783; medical sects proliferated, individualism pre
vailed, and only slowly did some semblance o f  licensing emerge. T h e  
Harvard medical school was established in 1783, and twenty years later 
it was agreed that either a Harvard diploma or a qualifying examination 
would serve as a Massachusetts licence; in 1810 similar rules were formu
lated in Connecticut, and South Carolina followed in 1817.

After the Revolutionary W ar, settlers began to push through the 
mountains and to establish outposts in Kentucky, Tennessee, Ohio,
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Illinois and Missouri. There were never enough doctors in the western 
settlements, and many settlers relied on books like Every Man His Own 
Doctor written in the 1730s by a Virginian, John Tennent (c. 1700-60).

W ith  its pragmatic acceptance o f a medical market-place within 
liberal political values, Anglo-American medicine diverged from the 
Continent. But everywhere education had to be demand-responsive in 
a medical sphere in which students still commonly went abroad for their 
medical training, aided by the lingua franca o f  Latin, and would-be 
doctors were seeking a training that would combine scientific prestige 
with practical bedside skills.

Early in the century Leiden assumed prominence, thanks to Boer
haave, a man who (if no great discoverer) became known as ‘communis 
Europae praeceptor’ , the medical instructor o f  Europe. His Institutiones 
medicae (1708) [Medical Institutes] and Elementa chemiae (1731) 
[Elements o f  Chemistry] became evergreen teaching texts, and his per
sonality inspired students who valued his clarity and orderliness. Like 
Cullen later, Boerhaave aimed to breed good clinicians: his inaugural 
lecture was significantly a call for a return to the study o f Hippocrates.

Leiden owed its popularity in part to the promotion o f clinical 
teaching. T w o  small wards were earmarked in a local charity hospital, 
where six men and six women were placed as demonstration material 
for clinical lectures. Though these cases served primarily to display book 
knowledge, such exercises underscored the importance o f seeing real 
patients. T his ‘proto-clinic’ was a major innovation, because traditional 
hospitals had rarely, because o f their religious ethos, become teaching 
sites. Leiden’s example was soon followed; in Vienna, for example, the 
hospital reforms carried through in the 1770s by Anton Stoerck ( 1 7 3 1 -  
1803) led to instruction on the wards.

Edinburgh became the British Leiden. Its medical school dates from 
the appointment in 1726 o f  the Leiden-trained Alexander M onro, 
primus, as professor o f anatomy. By any standards, Edinburgh medicine 
was a stunning success in the following century. It boasted a galaxy o f 
talent: the M onro family in anatomy (three, all Alexander, were pro
fessors in succession, M onro II (173 3 -18 17 ) succeeding his father in 
1758, and M onro III (1773-18 59 ) following his father in 1798; he stayed 
till 1846, the three thus holding one chair for some 120 years.). There 
was also Black in chemistry, Cullen and G regory in theoretical and 
practical medicine, and other lesser lights besides -  and the attractions 
o f Edinburgh’s teachings in philosophy and the human sciences.
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W hat did the average student get out o f  Edinburgh? N o t primarily 
an intensive bedside training. Though it pioneered infirmary-based 
teaching, only around one third o f  the students signed up for clinical 
lectures. N o r did they get prolonged personal dissecting practice. There 
was always a shortage o f corpses, and illegal acquisition o f  cadavers led 
to scandals which implicated anatomists and surgeons in body-snatching 
and finally murder. (For Burke and Hare, see Chapter Eleven.) T h e 
strength o f  an Edinburgh education lay in imparting the elements o f 
anatomy, surgery, chemistry, medical theory and practice. After three 
years, an Edinburgh man trained in medicine and surgery was ready to 
go out into the world to practise the new trade o f ‘general practitioner’ 
or family doctor. Those falling sick in 181 o in Newcasde, Newfoundland 
or N ew  South W ales would most probably have been seen by Edinburgh 
doctors.

By the 1780s, when medicine was moribund at Oxford and Cam 
bridge, Edinburgh University was attracting around two hundred medi
cal students a year, and twice as many again by the 1820s. A  staggering
17,000 medical students studied in the first century o f  the school, and 
there were additionally apprentices taking surgery at what was known 
from 1778 as the Edinburgh Royal College o f  Surgeons. T h e  university 
had many attractions: it was cheap, there were no religious restrictions, 
and the lectures were in English. T here was no obligation to graduate, 
students attended only the courses they desired, and paid for those 
alone. T h is demand-led regime kept the professors on their toes, and 
Edinburgh flourished because it offered the practical training students 
needed. T h e  same applied to M ontpellier where student demand led to 
the provision o f  new teaching in practical medicine, replacing the old 
bookish courses associated with Paris Galenism.

In England, innovations in medical education took place entirely 
outside the universities. T w o  sorts o f medical instruction emerged to 
meet students’ needs. O ne was the private anatomy school. From  the 
1 720s medical lecture courses mushroomed in London, delivered by 
front-rank instructors and open to all. A t least twenty-six medical 
lecturers had performed in the metropolis before W illiam  Hunter 
started up in the mid 1740s; by the 1780s, over twenty classes were 
running in a single year. T h e  core course was anatomy, but practical 
physic, materia medica, chemistry, and specialisms like obstetrics were 
also taught.

In 1768, as we have noted, W illiam  Hunter set up the capital’s top
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anatomy and obstetrics school, training leading anatomists and surgeons, 
including his brother, John, W illiam  Hewson (1739-74), W illiam  
Cruikshank (1745-1800), and M atthew Baillie. His series ran to 112 
meetings, held six days a week for three and a half months, ensuring 
comprehensive coverage o f anatomy, practical surgery and midwifery. 
H e prized his position as a ‘breeder o f anatomists’.

Such courses had special attractions, imparting discoveries unavail
able elsewhere. W illiam  H unter’s auditors heard o f his researches on 
aneurysm, the placental circulation, the lymphatic system and the gravid 
uterus -  nowhere available in print. T h e y  also benefited from the speci
mens o f  Hewson, who had made over two hundred preparations, dry 
and wet (still surviving, these yield good-quality images with modern 
instruments). Private lecture schools could be centres o f research excel
lence and proved popular with students because o f the superb opportun
ities they offered for practical anatomy. ‘T h e  young Surgeon’, noted 
Robert Campbell,

must be an accurate Anatomist, not only as a speculative but prac
tical Anatomist; without which he must turn out a mere Bungler.
It is not sufficient for him to attend Anatomical Lectures, and see 
two or three Subjects cursorily dissected; but he must put his Hand 
to it himself, and be able to dissect every part, with the same 
Accuracy that the Professor performs.

Y et this was easier said than done. For the law and popular sentiment 
restricted the supply o f cadavers. From 1752, the Com pany o f Surgeons 
was granted the corpses o f all executed felons, but Surgeons’ Hall dissec
tions were formal exercises, students being mere spectators. By contrast, 
private anatomy instructors ensured personal access to bodies. By turn
ing a blind eye to legal niceties, private lecturers offered matchless 
hands-on anatomical experience.

T h e  other new site for medical teaching was the hospital. In eight
eenth-century Britain hospitals opened to students for the first time as 
places to learn, and teachers used clinical cases as training material. 
T h e  Edinburgh medical school benefited from its links with the town 
infirmary. Professor John Rutherford (16 9 5-1779 ) inaugurated clinical 
lecturing in the 1740s, and from 1750 a special clinical ward was set 
up. Students were also expected to visit patients’ bedsides for themselves, 
studying the professors’ reports. John Aikin (174 7-18 2  2), studying there 
in the 1770s, noted,
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A  number of such cases as are likely to prove instructive are selected 
and disposed in separate rooms in the Infirmary, and attended by 
one of the college professors. The students go round with him every 
day, and mark down the state of each patient and the medicines 
prescribed. At certain times lectures are read upon these cases . . .

Similar developments occurred south o f the border, where hospitals 
developed on-site lecturing. In London, W illiam  Cheselden com 
menced private surgical lectures in 1711. From 1718, he moved them 
to St Thom as’s, delivering four courses a year. T h e  practice spread. 
Student training was essential to specialist institutions like maternity 
hospitals. By 1800 London was, according to Thom as Beddoes, ‘ the 
best spot in Great Britain, and probably in the whole world where 
medicine may be taught as well as cultivated to most advantage’.

Primary health care remained a matter for sick people to decide; 
but governments increasingly looked to works like the Medicus politicus 
(1738) [The State Doctor] o f the Halle professor Friedrich Hoffmann 
to define the role o f  medicine within legal procedures.

T h e  goal o f promoting the people’s health stemmed in part from 
the desire o f Catholic rulers to supplant the Church as the primary 
regulatory agency. In Austria, Joseph II (174 1-9 0 ) dissolved the monas
teries to re-channel charity, and reformed Vienna’s hospitals. Enlight
ened rulers such as Frederick the Great o f Prussia prized ‘cameralism’, 
that is, rational administration. M edicine and law were seen as sister 
professions, serving the ruler and benefiting the nation. Influential 
thinkers publicized welfare questions, developing the science o f  ‘stat
istics’ (Statistik, derived from Staat, state), in which data would be tabu
lated on population, topography, climate, natural resources, trade, 
manufactures, military strength, education and religion. T h e  Prussian 
army chaplain Johann Peter Siissmilch (170 7 -7 7) was a pioneer o f vital 
statistics, assembling data relating to public hygiene, life-insurance and 
epidemics. His Gottliche Ordnung (1732) [Divine Ordering] was the first 
thorough demographic study using population statistics.

O f  prime significance was the concept o f medical police, expounded 
by Johann Peter Frank (174 5-18 2 1). After serving as district medical 
officer o f Baden, Frank brought out the first volume o f  his comprehen
sive System einer vollstandigen medicinischen Polizey (1779 -18 26 ) [System 
o f a Com plete M edical Police]. H e adopted a cradle-to-grave approach; 
his first volume dealt with marriage, fertility, pregnancy, midwifery 
services and state action to ensure a healthy, populous citizenry,



2 94 E N L I G H T E N M E N T

predicated on the mercantilist assumption that populous nations were 
economically and militarily strong, and that subjects were national 
assets. Subsequent volumes dealt with issues such as prostitution, ven
ereal disease, abortion, foundling hospitals, nutrition, food control, 
clothing and housing.

Frank’s great work was rooted in Enlightenment ideals. A  faith in 
nature inspired his comments on the value o f breast-feeding, fresh air, 
loose clothing and affectionate marriages. H e made detailed comments 
on health and its promotion; on the importance o f education, housing, 
food and wages; on hospitals, dispensaries and lying-in services; on 
medical education and medical licensing, and favoured central adminis
trative measures to enhance welfare.

His full vision was never implemented, but aspects o f it were becom 
ing routine, including censuses. T h e ‘westernizing’ czar, Peter the Great 
(16 72 -1725), initiated a nationwide Russian census, characteristically 
for taxation purposes. From 1748, Sweden established a centralized 
system for compiling statistics, enabling Pehr W argentin (17 17 -8 3 ) to 
publish in 1766 the first mortality table for an entire country. T h e 
United Kingdom  established its national census only from 1801; earlier 
proposals had been frustrated by anti-centralizing scare rhetoric o f 
‘liberty in danger’.

Statecraft required attention to health in many fields, not least mili
tary hygiene. For centuries, as James Lind observed, armies had lost 
‘more o f  their men by sickness, than by the sword’, especially through 
insanitary camp conditions. Influential in efforts to change this was Sir 
John Pringle (1707-82), a Leiden-trained Scotsman who was physician- 
general o f the British army from 1742 to 1758. H e undertook a series 
o f  observations, communicated to the Royal Society, on the nature of 
antisepsis, and the relationship between putrefaction, infection, con
tagion and fever. Fevers were attributed to material generated by putre
faction, a process exacerbated by dirt and overcrowding. His ‘Account 
o f Several Persons Seized with the Gaol Fever, W orking at N ew gate’ 
drew out the practical implications o f his work on typhus. Personal 
hygiene and clean clothes were the best preventatives; prisoners should 
have their old clothes burnt and be supplied at public expense with 
clean ones; clothes and bodies should be ‘washed from time to tim e’.

T his ‘gospel o f cleanliness’ permeated Pringle’s Observations on the 
Diseases o f the Army (1752), a work based on personal military experience 
and filled with advice on ways to prevent the most common disorders:
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typhus, dysentery, ‘bilious’ fever, scabies, etc. W hile not strikingly origi
nal, it captured the Enlightenment concern for hygiene, public health 
and the value o f life. Pringle is also remembered for developing the 
idea o f the neutrality o f the military hospital. A t the battle o f D ettingen 
(1743), he proposed to the French commanding officer that the hospital 
tents on each side should be immune from attack. T h e  idea stuck.

T h e  health o f sailors also received great attention, especially once 
scurvy ravaged the crew o f Lord Anson’s (16 9 7-176 2 ) round-the-world 
expedition o f  1740-44. O ut o f the 1955 men who set out, 320 had died 
from fevers and dysentery and 997 from scurvy by the time Anson 
returned to England in 1744. Involving swollen, spongy, bleeding gums, 
huge bruises, swollen joints, lassitude, heart failure and death, scurvy 
was investigated notably by James Lind (17 16 -9 1), a Scottish naval 
surgeon who bravely protested against the poor accommodation, rancid 
food, and foul water characterizing navy life. In his Treatise on the Scurvy 
(1753) he drew upon personal experience to reason that citrus fruits 
were effective antiscorbutics, supporting his hypothesis by the world’s 
first controlled clinical trial on board H M S  Salisbury in 1754.

Tw elve scurvy patients were chosen. Lind gave two o f  them a quart 
o f cider a day; two had oil o f vitriol; two vinegar; two sea-water; two 
had oranges and lemons; and two an electuary o f garlic, radish, Peru 
balsam and myrrh. T h e  pair on oranges and lemons were fit for duty 
in six days, and put to nurse the others, who remained sick. Lind did 
not regard the condition, in the modern manner, as a deficiency disease 
-  rather antiscorbutic fruits were thought to cure scurvy in a way ana
logous to the action o f Jesuit’s bark in malaria. Lind believed scurvy 
was associated with moist air, and that it operated by blocking normal 
perspiration. Lem on juice acted as a detergent which divided the toxic 
particles so that they could slip through the constricted sweating pores 
in the skin.

N o  immediate action followed from Lind’s findings, and the voyages 
o f James C ook (1728 -79) show that scurvy remained part o f  the larger 
question o f the health and management o f sailors. C o o k  and other 
enlightened commanders recommended an integrated regime, emphas
izing proper diet, cleanliness, ventilation and good morale. O n his first 
circumnavigation in 1770, good management ensured there was only 
one death among his seamen. W ith  fresh lemons, limes and oranges, 
C ook extolled the antiscorbutic virtues o f  onions, cabbage, sauerkraut 
and malt, and his preference was for a comprehensive ‘managerial’
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strategy o f cleanliness: scrubbing, fumigation, whitewashing, sprinkling 
with ‘antiseptics’ like vinegar, free ventilation and discipline. W ithin 
two years o f the general issue o f lemon juice to the navy in 1795, thanks 
to the publicizing efforts o f  Sir G ilbert Blane (1749-1834) scurvy had 
virtually disappeared from the British fleet. Lemons perhaps did as much 
as N elson to defeat Napoleon. (Later the less effective limes were used, 
giving rise to the identification o f  the English abroad as ‘limeys’ .)

Arm y and navy experience suggested analogues for civilian sickness. 
Paralleling the work o f Pringle, Lind and Blane, John Howard (172 6 - 
90) pioneered investigations into prisons, bridewells and lazarettos. O n 
the basis o f extensive gaol and hospital visiting in Britain and the C onti
nent in the 1770s and 1780s, Howard concluded that filth and a close 
atmosphere were responsible for endemic conditions like gaol fever 
(typhus). Practical hygiene measures proved moderately effective. C o n 
templating improvements in street sanitation and personal hygiene in 
London, John Coakley Lettsom (174 4 -18 15) declared in the 1790s,

In the space o f a very few years I have observed a total revolution 
in the conduct of the common people respecting their diseased 
friends. They have learned that most diseases are mitigated by a 
free admission of air, by cleanliness and by promoting instead of 
restraining the indulgence and care of the sick.

T h at Quaker physician and philanthropist had a reputation for looking 
on the bright side.

Attention was also paid to occupational disorders, thanks to the 
inquiries o f  Bernardino Ramazzini (16 33 -1714 ), from 1682 professor 
o f medical theory at Modena. His De constitutione anni 1690 [On the 
Constitution o f  the Year 1690] discussed the epidemiological con
sequences, notably malaria, o f heavy rainfall and flooding in the Italian 
countryside. O ver many years he collected material for his major work, 
De morbis artificium (1700) [On the Diseases o f W orkers], the first sus
tained study o f occupational diseases. It dealt with the working con
ditions and ailments associated with more than fifty different trades, 
discussing miners, soap-makers, farmers, fishermen, laundresses, 
wet-nurses, writers and cesspit cleaners, noting diseases resulting from 
mercury poisoning as well as others caused by bad working postures. 
T h e  English surgeon Percival Pott (1714-8 8 ) linked scrotal cancer to 
the soot to which young chimneysweeps were exposed. But litde was
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done to counter occupational diseases -  governments rarely hinder 
trade.

In Britain the improvement o f urban hygiene remained largely a 
voluntary and local matter. John Bellers (16 54-1725), a Quaker cloth 
merchant living in London, wrote perceptively on the health o f  towns. 
H e urged street cleaning, refuse collection, regulation o f  dairies, abat
toirs and noxious trades, and other measures which, initially considered 
visionary, found their way onto the statute book during the next two 
centuries. Bellers suggested that Parliament make provision for the 
improvement o f medicine so that ‘the N um ber o f  People in the K ing
dom . .  . may be doubled’. Sickness was a gross national waste: ‘Every 
Able Industrious Labourer, that is capable to have Children, who so 
Untim ely Dies, may be accounted T w o  Hundred Pound Loss to the 
Kingdom.’

Pivotal to the public provision o f health-care facilities was the hospi
tal, but it was also perhaps the nub o f the problem. N om inally a site o f 
recuperation, it became a spreader o f disease. Hospitals took many forms 
and served many functions. In France, the hopital general, an institution 
similar to the English poorhouse, sheltered beggars, orphans, vagabonds 
and prostitutes, together with the sick and mad. T h e  Paris H otel Dieu 
was a healing institution, but had an atrocious reputation as a hotbed 
o f infection. Howard called the Hopital St Louis and H otel D ieu ‘the 
two worst hospitals’ he had ever visited. H e often saw five or six patients 
to a bed, some o f them dying. By contrast he commended the Leeds 
Infirmary, which, he said, had ‘no bugs in the beds’.

T h e  most notable new continental hospital was the Vienna Allge- 
meines Krankenhaus, rebuilt by Joseph II in 1784, an expression o f the 
absolutist drive towards centralization. Planned for 1600 patients, this 
general hospital was divided into 6 medical, 4 surgical and 4 clinical 
sections; 86 clinical beds met teaching needs. Its administration was 
carried out by a director, an assistant director and a physician in charge 
o f teaching. There were 6 physicians, 3 surgeons, 13 assistant physicians, 
and 7 assistant surgeons. Though sheltering the poor, it marked the 
growing conviction that hospitals were primarily institutions for the 
sick. Serving Joseph II’s grand Enlightenment design, provincial hos
pitals were also built in Prague (1789), Olm iltz (now Alamouc: 1787) 
and Linz (1788). Comparable institutions were set up in other states: 
Berlin’s Charite Hospital was built in 1768, and in St Petersburg 
Catherine the G reat (1762-96) erected the huge O buchov Hospital.
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Georgian England saw energetic hospital foundation. In London, 
only St Thom as’s, St Bartholomew’s and Bethlem Hospital (popularly 
called Bedlam, for long England’s only madhouse) had survived the 
Reformation and, by European standards, England in 1700 was excep
tionally ill-endowed with hospitals and sister institutions like orphan
ages. Enlightened philanthropy, secular and religious, raised new 
foundations, typically meant for the poor (but not paupers), who would 
receive care without charge, so as to reinforce ties o f deference and 
gratitude to benefactors. London profited first. T o  the metropolis’s 
ancient hospitals, five more general hospitals were added: the W est
minster (1720), G u y ’s (1724), St G eorge’s (1733), the London (1740) 
and the Middlesex (1745). These spurred similar institutions in the 
provinces, where no genuinely medical hospitals had previously existed. 
T h e  Edinburgh Royal Infirmary was set up in 1729, followed by W in 
chester and Bristol (1737), York (1740), Exeter (1741), Bath (1742), 
Northam pton (1743) and some twenty others, until by 1800 twenty- 
eight English provincial towns had a general hospital.

Augm enting these general foundations, Georgian philanthropy sup
ported specialist institutions. St Luke’s Hospital was opened in London 
in 1751 amid optimistic fanfares. Its physician, W illiam  Battie (170 3- 
76), asserted that, if  treated with humanity, lunacy was no less curable 
than any other disease. By 1800, Manchester, Liverpool and York had 
philanthropically supported lunatic asylums. London’s L ock Hospital 
for venereal cases opened in 1746, and in 1791 the brewer Samuel 
W hitbread endowed a cancer ward at Middlesex Hospital.

Another new institution was the lying-in hospital, four being set up 
in London between 1749 and 1765. Such maternity hospitals guaranteed 
a few days’ bed-rest to poor women, while enabling unmarried mothers, 
usually servant girls, to deliver their babies with few questions asked. 
By 1800, London’s hospitals were handling over 20,000 patients a year.

Similar developments occurred in N orth America. T h e  first general 
hospital catering for the sick poor was founded in Philadelphia in 1751. 
Soliciting private subscriptions, Benjamin Franklin found people reluc
tant to give, and the Pennsylvania General Hospital became possible 
only when the Assembly agreed to match £2000 from private subscrip
tions; Franklin was thus the inventor o f the matching grant. T h e  N ew  
York Hospital was established some twenty years later, and the Massa
chusetts General Hospital in 1811.

Hospitals provided treatment, food, rest and convalescence, but they
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restricted themselves to complaints that would respond to treatment, 
excluded infectious cases and, in any case, could treat only a fraction o f 
the sick. T h eir effects were consequently somewhat slight.

Alongside hospitals, supplementary medical institutions opened. 
T h e  first London dispensary was set up in 1773; by 1800, sixteen existed, 
treating up to 50,000 outpatient cases a year, and many in the provinces 
besides. In the 1760s, G eorge Armstrong founded his Dispensary for 
the Infant Poor, where in the course o f  twelve years he distributed 
advice and medicines to over 35,000 children. Dispensaries provided 
outpatient services, supplying advice and free medicine to the sick poor 
who did not require hospitalization. T h e y  also provided visits by physi
cians into the homes o f the poor. Such first-hand experience o f  how 
the other half lived fired the reforming zeal o f  progressive doctors for 
improved housing, better sanitation and popular health education.

Also in England, where the philanthropic, voluntarist ethic was 
strong, the Humane Society (1773) aimed to heighten awareness o f 
industrial hazards through teaching life-saving techniques to resuscitate 
the drowned (the proverbially suicidal English were said to make a habit 
o f drowning themselves). Others were set up to provide free surgical 
appliances to labourers with hernias. All such initiatives changed the 
British medical landscape, since the voluntary hospital movement and 
its spin-offs signalled a new recognition o f the people’s health. Subscrip
tions generally came from nobles, gentry and civic worthies, and man
agement remained mainly in the hands o f lay governors, with physicians 
taking a back seat.

D I S E A S E  A N D  T H E  L A R G E R  P I C T U R E

Public action to promote health prompts the wider question: what was 
the balance sheet o f  health? W hat impact was civilization making on 
global epidemiology? T h e  most momentous eighteenth-century devel
opment was the consolidation o f the slave plantation econom y in the 
N ew  W orld, involving a massive triangular exchange o f peoples between 
Africa, Europe and America. T h e  transatlantic slave trade had got under 
way in the early sixteenth century. T h e arriving Africans possessed much 
the same immunities as the Europeans but were additionally resistant 
to the tropical illnesses o f their own part o f the world, notably falciparum 
malaria, thanks to the sickle-cell trait. Black slaves proved more fever



300 E N L I G H T E N M E N T

resistant in mosquito-infested America than whites, though their work
ing conditions inevitably meant appalling disease rates overall. W hite 
settlers were often crippled by malaria, a disease o f the moving frontier, 
spread through forest clearing and turning the soil. ‘T h e  washed coun
tenances o f the people standing at their doors,’ observed a visitor to 
Maryland in the 1690s, ‘like so many standing ghosts . .  . every house was 
an infirmary.’ Malaria was the price o f ‘development’ -  high-investment, 
capital-intensive monocultures.

Perhaps the most spectacular disease spread by new trade patterns 
was yellow fever. Its principal vector, the Aedes aegypti mosquito, was 
taken to America by slave ships from Africa. From 1647, when an 
epidemic in Barbados spread throughout the Caribbean, yellow fever 
scourged the eastern coasts o f the Americas. It struck Pernambuco in 
Brazil in 1685, killing thousands in Recife and Olinda; it entered N ew  
Y ork in 1668, Philadelphia and Charleston in 1690, and in 1691 got as 
far north as Boston. In the eighteenth century it became a regular visitor 
to Colom bia, Peru and Ecuador -  and to a lesser degree Iberia. It 
played a key part in Caribbean military campaigns and political fortunes, 
thwarting Admiral V ernon’s 1741 assault on Cartagena in Colom bia 
(half his force o f 19,000 was lost), and accounting for many o f  the
40,000 French dead in their abortive attempt to re-occupy Haiti after 
its slave-led revolt in 1790.

Yellow  fever proved a lasting threat to the eastern seaboard o f N orth 
America. Charleston had six severe epidemics between 1790 and 1799, 
and in 1793 Philadelphia suffered a terrible epidemic, with over 4000 
deaths. ‘M any never walked on the foot path’, reported M atthew Carey 
(1760-1839):

but went into the middle o f the streets, to avoid being infected in 
passing by houses wherein people had died. Acquaintances and 
friends avoided each other in the streets, and only signified their 
regard by a cold nod. The old custom of shaking hands fell into 
such general disuse, that many were affronted at even the offer of 
the hand.

Th ough  originally believing yellow fever was contagious, Benjamin 
Rush later abandoned that view, implicating a cargo o f  coffee dumped 
on the Philadelphia quayside as the source o f  an infectious miasma, 
and he firmly opposed quarantine measures. His free-trade views not 
surprisingly won approval among the merchant community.
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Europeans also exported their diseases to the South Seas once 
the Pacific was opened up following the voyages o f Samuel W allis 
(1766-68), Louis-Antoine de Bougainville (1766-69), and James C ook 
(1768-70, 17 7 2 -7 5 , 1776-80). These had the same lethal outcome as 
in the Americas. T h e  mortality o f the Hawaiian natives was perhaps 
90 per cent; in Australia, N ew  Zealand and the remainder o f Oceania 
the die-off precipitated by reunion with the rest o f the world was also 
high. Epidemics, especially measles, decimated the Pacific islanders 
and the M aoris in N ew  Zealand, who were also killed by tuberculosis. 
T h e  peoples o f islands like Tahiti, admired by eighteenth-century Euro
peans as paradises populated by noble savages, went into rapid decline, 
thanks to newly imported diseases such as syphilis, and the impact o f 
W estern civilization upon societies whose resistance to alcohol, guns 
and missionaries was as low as their resistance to European diseases. 
T ahiti’s population declined from approximately 40,000 in 1769 to 
9000 by 1830; the Maoris decreased from 150,000 in 1814 to 56,000 
by 1857.

By 1800 Europe was on the brink o f industrialization and population 
was climbing inexorably. First in Britain, but soon in France, the Low  
Countries and the USA, urban and commercial expansion, technological 
innovation and manufactures transformed material civilization. T h e 
population rise indispensable to industrialization was nowhere due to 
any significant decline in the death rate: rising birth rates were the 
cause. Chiefly due to social changes like earlier marriage, relaxed sexual 
mores and the economic incentive o f the greater earning power o f 
children, these owed little to medical factors.

T h e  health profile around 1800 defies easy generalization. After 
four centuries o f terror, bubonic plague had receded from W estern 
Europe, but on the Continent, at least until 1760, crisis mortality 
remained severe, associated with periodic winter famines. Unregulated 
urban growth was spreading filth diseases such as typhoid and urban 
maladies like tuberculosis.

T h e  Enlightenment brought transformations in perceptions o f 
healthiness. It opened with mercantilist fears o f depopulation. It was 
the duty o f the monarch, all agreed, to take measures to boost the 
population. A t least in Britain, however, the century ended with this 
reversed. In his Essay on Population (1798), the Revd Thom as Malthus 
(1766-1834) prophesied runaway population growth leading inexorably 
to wars, plague, famine, vice and social catastrophe. H e was right, at
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least in part. By 1800, Europe was indeed beginning a population 
explosion. H e also correctly attributed this demographic new regime to 
a rising birth rate.

Faith in medical science probably made its contribution to a new 
confidence in man’s capacity to master his environment, natural and 
social. Science and medicine were challenging religion as meanings of 
existence. M ore people were being born in the presence o f a medical 
attendant, more were dying with the ministrations o f a physician rather 
than a priest, gliding perhaps into a peaceful death, thanks to opiate 
cocktails. T h e  Enlightenment, as we have seen, sped the medicalizatdon 
o f life and death. I f  widely satirized, medicine was gaining cultural 
authority.

Seeking to understand and change society7, Enlightenm ent thinkers 
looked to science for their model. It was seen as an incomparable engine 
o f analysis: objective, critical, progressive. Natural order promised 
models o f social order for many philosophes: a vision o f  free individual 
activity informed by natural law. M edical men, for their part, were 
gazing at society. T h e  scientific spirit encouraged medicine to search 
out the wider laws o f  health and sickness, examining climate, environ
ment and epidemics. Certain physicians acquired an enlarged social 
awareness, confronting the interplay o f sickness, medicine and society. 
W hat governed the pathways o f community illness? W h y did sickness 
vary from society to society, from region to region, from group to 
group? Pondering such variables, physicians felt driven to be more than 
bedside healers; they had to become anatomists and doctors o f society 
itself. T h e  eighteenth century witnessed advances in medicine, but more 
importantly it began to transform perceptions o f medicine’s place in 
society.

In that context even Parson M althus’s melancholy is telling. T h e  
Bible had envisaged global disaster in terms o f  the Four Horsemen o f 
the Apocalypse. T h e  first horseman was the emblem o f God, life and 
hope; the second was W ar; the third was Famine; the last was Pestilence 
and Death. By 1798, birth and death, so long the mysteries o f  Provi
dence, could be reduced by a clergyman to a matter o f  arithmetic and 
geometry. Quantification pointed to a dilemma whose key lay not in 
Divine Providence but in equations. Enlightenment medicine made few 
positive advances but it became the basis o f  a new, materially based 
science o f man, an anthropology in the widest sense, and a far from 
optimistic one.
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H ere are two voices from the end o f the ancien regime. In 1794 
W illiam  Heberden could write to his friend, Thom as Percival,

I please myself widi thinking that the method o f teaching the art 
of healing is becoming every day more conformable to what reason 
and nature require; that the errors introduced by superstition and 
false philosophy are gradually retreating; and that medical know
ledge, as well as all other dependent upon observation and experi
ence, is continually increasing in the world. The present race of 
physicians is possessed of several most important rules of practice, 
utterly unknown to the ablest in former ages, not excepting 
Hippocrates himself, or even Aesculapius.

By contrast, the third president o f the United States, Thom as Jefferson, 
a lover o f enlightened learning yet no friend o f  the professions, pointed 

out in 1806:

Harvey’s discovery of the circulation of the blood was a beautiful 
addition to our knowledge of the animal economy, but on a review 
of the practice of medicine before and since that epoch, I do not see 
any great amelioration which has been derived from that discovery.

T h ere was truth in both views.



C H A P T E R  XI

SCIENTIFIC MEDICINE IN 
THE NIN ETEENTH  CENTU RY

m o d e r n  t i m e s  d a w n e d  with the nineteenth century. In the N ew  
W orld a nation had just been born. Declaring independence in 1776, 
the United States o f America was the first to break with kings, nobles and 
prelates; the first bearing in its own constitution the seeds o f  democracy, 
though far from complete, since women did not have the vote and its 
economy ran on the blood o f slaves. Founding fathers such as Thom as 
Jefferson trusted the new republic would be immune to O ld W orld 
vices.

Europe was not to be outdone. From the storming o f the Bastille on 
14 July 1789, the French Revolution fought to realize the Enlightenment 
vision o f the rights o f  man: liberty, equality and fraternity. T o  mark its 
clean break with the past, the Revolution set up a republic o f virtue and 
a cult o f the Supreme Being, and marked it all with a new calendar, 
opening with An  1 -  and beheaded Louis XVT on 21 January 1793. 
T h e  Revolution’s clarion call o f  freedom from despotism and injustice 
resounded round the world, making tyrants tremble.

‘Bliss was it in that dawn to be alive /B ut to be young was very 
heaven,’ recalled the Romantic poet W illiam  W ordsworth o f the time 
when he crossed the Channel in 1791 to rejoice in the birth o f a nation; 
amid the spires o f Oxford, the radical physician Thom as Beddoes 
addressed his friends as citoyen. T h e  euphoria was shortlived, however, 
being depleted by the judicial blood-letting o f the Com m ittee o f Public 
Safety and the atrocious carnage o f the Revolutionary and Napoleonic 
W ars. T h e  guillotine, that high-tech tool o f the Jacobin Terror, was 
ironically the invention o f a progressive Paris physician, D r Joseph 
Guillotin (1738 -18 14 ), whose praise o f its humanity (it was fast and 
foolproof) illustrates the Revolution’s chilling blend o f idealism and
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inhumanity. Like others, W ordsworth soon disowned the Revolution, 
but friend and foe alike agreed the world would never be the same 
again.

T h e  nineteenth-century ‘age o f revolutions’ which culminated in 
the First W orld  W ar (19 14 -18 ) and the Russian Revolution (1917) 
brought unremitting, irresistible change. Erupting first in Britain, indus
trialization transformed the environment, natural and human, promising 
man’s conquest over nature -  or, in the eyes o f critics, creating a M oloch 
o f mechanization to gratify futile greed. Everyday life was transformed 
by technological innovations: steam engines and printing-presses, steam 
ships and the iron horse, and later electricity, the motor car and finally 
powered flight, with the W right brothers becoming airborne in 1903. 
Throughout Europe and N orth America, population took o ff too, 
especially in industrial boom-towns blazing with opportunities for work 
and wealth but riddled with poverty, misery, disease and death -  all 
products o f a cut-throat competitive system in which masters and men 
alike were enslaved to the market.

W ere they on the bloodied batdefields o f liberty or in the squalid 
slums o f Liverpool, all such changes made pressing demands upon medi
cine, nor could medicine itself escape transformation, thanks largely to 
the march o f science. Bacon, Harvey, Galileo, Descartes and N ew ton 
had launched the N ew  Science; the Enlightenment popularized it; but 
it was the age post-1800 that bankrolled public science, bringing new 
manpower, institutions, teaching, training and expectations. T h e  state 
turned patron; new scientific bodies were founded; and reformers 
declared science the dynamo o f progress. D irectly and indirectly, 
medicine benefited from such transformations. It gained standing 
for being scientific, and ambitious medical men pressed to learn its 
procedures and speak its slogans. ‘T h e  physician without physiology and 
chemistry’, remarked the eminent Canadian physician W illiam  Osier in 
1894, ‘flounders along in an aimless fashion, never able to gain any 
accurate conception o f  disease, practising a sort o f  popgun pharmacy.’ 
Scientific medicine, by contrast, meant to get its magic bullets on target, 
though there was little agreement as to what it was or how it was to be 
practised.
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P A R I S  M E D I C I N E

T h e  mother o f revolution, Paris also gave birth to the new medicine as 
reforms in medical policies and institutions afforded golden opportuni
ties to ambitious physicians. N ew  programmes o f  medical inquiry, new 
disease concepts and research practices were introduced. T h e  outcome 
was a distinctive Parisian hospital medicine characterized by scientific 
observation and raised on pathological anatomy, the paradigm o f the 
lesion, quantification and, not least, sublime faith in its own superiority.

T h e  Revolution and its aftermath removed hospitals from the hands 
o f the Church into those o f  the nation. T h e medical revolution was the 
work o f  a cadre o f  physicians seizing the opportunities afforded by 
salaried appointments in Paris’s vast public hospitals -  their 20,000 beds 
outnumbered England’s entire in-patient population. French hospitals 
had traditionally been pious foundations devoted to tending the sick; 
elite physicians were to turn them into scientific machines for investigat
ing diseases and for teaching the vast numbers o f  students (up to five 
thousand at a time) flocking to the capital for medical training. Perhaps 
taking their cue from Napoleon himself, they promoted themselves as 
captains o f destiny, one o f them, Jean Nicolas Corvisart (1755-18 2 1), 
serving as the em peror’s personal physician. ‘I do not believe in medi
cine,’ declared the emperor, ‘but I do believe in Corvisart.’

T his hospital milieu bred new priorities. Clinical practice had always 
leant heavily on traditional bookish teachings and the physician’s per
sonal sagacity; but yesterday’s authorities went the way o f  the ancien 
regime as the revolutionary doctors put bodies before books, prizing the 
hands-on experience gained through indefatigable examination o f the 
diseased, and later o f  their cadavers. Endorsing the Enlightenment 
empiricism o f the philosopher-doctor Pierre Cabanis (1757-18 08), 
Paris medicine’s golden rule was ‘read little, see much, do much’.

Objective and analytic in spirit, and completing the programme o f 
Vesalian anatomy, it used autopsies to corroborate bedside diagnoses. 
T h e  nuances o f this or that patient were brushed aside, for such symp
toms were now viewed as mere foam on the surface o f what Jean Louis 
Alibert (1768-1837) called the ‘uncharted ocean o f disease’. W hat killed 
were underlying lesions -  tumours, inflammation, gangrene -  so atten
tion had to focus on diseases understood as conditions with laws o f their



own, afflicting all alike; medicine’s job was to establish the patterns 
o f pathology. T h e  new doctor was a detective, using the investigative 
tool o f clinical-pathological correlation to be tirelessly on disease’s 
trail.

T h ou gh  these shifts in medical oudook were momentous, their 
abruptness should not be exaggerated. Earlier doctors had walked the 
woeful wards, displaying charity patients to their students and, as we 
have seen, clinical lecturing had grown up in eighteenth-century Leiden, 
Vienna and Edinburgh. T h e  convergence o f surgical with medical train
ing encouraged anatomical knifework and fostered solidist and localist 
thinking. Thom as Sydenham and others had insisted that diseases were 
not simply patchworks o f symptoms but clear and distinct entities ripe 
for taxonomy; from the 1760s M orgagni had made morbid anatomy the 
clue to sickness in the living. Thus the localized disease concepts pro
moted in Paris were not spontaneously generated, nor for that matter did 
the procedures pioneered in its showcase hospitals transform medicine at 
a stroke. Elite private practice drifted on much as before, and the new 
hospital medicine brought no quick therapeutic gains. Even so, Paris 
fashions, as always, made the world stare, and the new model o f a science 
o f disease enjoyed remarkable sway.

Dubbed anatomico-pathological to distinguish it from the age-old 
holistic stress on humoral balance, Paris medicine built upon the tissue 
pathology developed by Bichat. His Traite de membranes (1799) [Treatise 
on Membranes] viewed the human body in health, and particularly 
disease, through new eyes. In place o f symptoms or organs, tissues 
assumed primacy, regarded as basic building-blocks and as pathological 
sites. Even as the guillotine was dispensing its political medicine, this 
oudook made death the essence o f medical inquiry. In Bichat’s view, 
life (‘the sum o f all the functions by which death is resisted’) became 
somehow contingent, evanescent and, in the end, a loser. N o  longer 
was dying, as the Hippocratics taught, a natural terminus; like the 
Terror, indeed like the G rim  Reaper, death ruled the world.

Bichat told doctors what to do: ‘You may take notes for twenty 
years from morning to night at the bedside o f  the sick,’ his Anatomie 
generale (1801) [General Anatomy] drily observed, ‘and all will be to 
you only a confusion o f symptoms . . .  a train o f incoherent phenomena.’ 
But start cutting bodies open and, hey presto, ‘this obscurity will soon 
disappear’. H ere was the medicine o f the all-powerful gaze.

O f  those who took up Bichat’s challenge to ‘look and see’, the
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physician who especially stamped his mark on the future was Rene 
Theophile Hyacinthe Laennec (178 1-1826). H e became physician to 
the Salpetriere Hospital in 1814 and two years later chief at the Hopital 
N ecker -  both vast infirmaries affording boundless access to the sick 
poor, or what tellingly became commodified as ‘clinical material’ . In 
1816 Laennec devised the stethoscope, the chief tool o f  this new medi
cine o f objective signs until the discovery o f X-rays. By giving access 
to body noises -  the sounds o f breathing, the blood gurgling around 
the heart -  the stethoscope changed approaches to internal disease and 
hence doctor-patient relations. A t last, the living body was no longer a 
closed book: pathology could now be done on the living.

Clinical observation had previously been restricted to externals and 
diagnosis reliant on what the patient’s history yielded. Auenbrugger’s 
percussion technique -  rapping the chest and listening to the different 
tones given off, to gauge the state o f  the internal organs -  might 
have altered that. But it lay neglected until Corvisart translated his 
treatise, proceeding, on the basis o f personal clinical experience, to 
publish the Essai sur les maladies et les lesions organiques du coeur et des 
gros vaisseaux (1806) [An Essay on the Organic Diseases and Lesions o f 
the H eart and G reat Vessels], a toehold in the arduous terrain o f heart 
disease.

W h y had physicians neglected internal diseases? T h e  problem, 
judged the testy Corvisart, lay in ignorance o f anatomy. T h e  result? 
M yopic physicians had gone on misdiagnosing disease. T h e  old rituals 
for determining symptoms would not do. Symptoms had to be correlated 
with the lesions found in the body postmortem -  the smoking gun. 
Knowing how the tissues and organs functioned during life was equally 
vital. Aware that certain heart conditions produced sounds audible some 
distance from the patient, Corvisart would place his ear directly to the 
chest {immediate auscultation). However, it was Laennec who really 
capitalized on the opportunities provided by auscultation; he recorded 
a particular Eureka! moment:

In 1816 I was consulted by a young woman presenting general 
symptoms of disease of the heart. Owing to her stoutness little 
information could be gathered by application of the hand and 
percussion. The patient’s age and sex did not permit me to resort 
to [direct application o f ear to chest]. I recalled a well-known 
acoustic phenomenon: namely, if you place your ear against one 
end of a wooden beam the scratch of a pin at the other extremity
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is distinctly audible. It occurred to me that this physical property 
might serve a useful purpose in the case with which I was then deal
ing. Taking a sheet of paper I rolled it into a very tight roll, one end 
o f which I placed on the precordial region, whilst I put my ear to the 
other. I was both surprised and gratified at being able to hear the 
beating of the heart with much greater clearness and distinctness 
than I had ever before by direct application of my ear.

Instantly, Laennec tells us, he grasped the significance o f his discovery: it 
would be the key for ‘studying, not only the beating o f the heart, but 
likewise all movements capable o f producing sound in the thoracic 
cavity’.

T h e  first stethoscope was described in his 900-page Traite de Vaus
cultation mediate (1819) [Treatise on Mediate Auscultation]. It was a 
one-ear wooden instrument, 9 inches long and 1Vi inches in diameter, 
made in two pieces which screwed together, with detachable ear- and 
chest-pieces. M inor modifications followed; by mid century, rubber 
tubing had been introduced to create a flexible monaural stethoscope, 
and in 1852 an American physician, G eorge P. Cammann, devised our 
familiar two-ear instrument.

Attuning him self to normal and abnormal breath sounds audible 
through the instrument, Laennec developed exquisite skills for diagnos
ing pulmonary ailments such as bronchitis, pneumonia and above all 
tuberculosis (phthisis or consumption), the ‘white plague’ that was the 
age’s greatest scourge. (Laennec was him self to succumb, with many 
other contemporaries, including the surgical student and poet, John 
Keats (179 5-18 2 1), and two o f opera’s tragic heroines, La Traviata's 
Violetta and M imi in La Bobeme.) By bypassing the patient’s unreliable 
account, diagnosis could be rendered objective. Thus o f the sensations 
reported by patients Laennec noted that ‘none suffices to characterize 
disease o f  the heart’, and so ‘ for a certain diagnosis we must recur to 
mediate auscultation.’ T o  underscore the difference this made, it is 
worth contrasting old and new. T h e fine eighteenth-century clinician 
W illiam  Heberden left this account o f consumption based upon a life
time o f taking histories and close observation:

The phthisis pulmonum usually begins with a dry cough, so light 
and inconsiderable, that little or no notice is taken o f it, till its 
continuance, and gradual increase, begin to make it regarded. Such 
a cough has lasted for a few years without bringing on other com
plaints. It has sometimes wholly ceased, and after a truce o f a very
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uncertain length it has returned, and after frequent recoveries and 
relapses the patient begins at last to find an accession of other 
symptoms, which in bad cases will very soon follow the appearance 
of the first cough. These are shortness of breath, hoarseness, loss 
o f appetite, wasting of the flesh and strength, pains in the breast, 
profuse sweats during sleep, spitting of blood and matter, shiverings 
succeeded by hot fits, with flushings o f the face, and burning of 
the hands and feet, and a pulse constantly above ninety, a swelling 
of the legs, and an obstruction o f the menstrua in women; a very 
small stone has sometimes been coughed up, and in the last stages 
of this illness a diarrhoea helps to waste the little remainder of 
flesh and strength.

Laennec’s approach could not have been more different, homing in 
on physical change beneath the skin and manifesting the disease- 
centredness o f  the new medicine:

A  woman, aged 40, came in the Hospital 29th January, having been 
affected with cough for five months, and which had increased since 
her confinement, three months ago. At this time the respiration 
was short and quick, and difficult; the chest resounded pretty well 
in the back and left side before, -  but better on the right side; 
there was distinct pectoriloquism near the junction o f the sternum 
and left clavicle, and the same phenomenon, but less distinct, on 
the same side where the arm joined the chest; the sound of the 
ventricles was dull, and the heart gave hardly any impulse. Tw o 
days after, by means of the cylinder, we distinguished a sound 
resembling fluctuation, in the left side, when the patient coughed, 
and the metallick tinkling when she spoke. Succussion o f the trunk 
did not produce the sound of fluctuation. From these results the 
following diagnostic was given: very large tuberculous excavation 
in the middle o f the left lung, containing a small quantity of very 
liquid tuberculous matter. The patient died five days after this.

Dissection twenty-four hours after death. In the right lung, 
through its whole extent, there were innumerable tubercles of a 
yellowish white colour, and varying in size from that of a hemp-seed 
to a cherry-stone, and even a large filbert. These last were evidently 
formed by the reunion of several small ones, and, for the most 
part, were more or less softened . . .  The left lung adhered closely 
to the pleura of the ribs and pericardium. On its anterior and lateral 
part it contained, near its surface, three cavities, one above the 
other, and communicating by two large openings . . .



H eberden’s sick person, gradually wasting away, has effectively dis
appeared, having been replaced by the patient’s pleural cavity. T h e  
disease is revealed through auscultation; the diagnosis is encoded in 
anatomical technicalities; and the speedy autopsy proves the diagnosis 
was spot on. T h e  long-term implications o f  this new way o f  seeing were 
pointed out later by the German physician Robert V o lz  (1806-82): 
‘T h e  sick person has become a thing.’

Laennec provided the inspiration, instrument, techniques and pro
gramme for a generation o f outstanding students o f respiratory con
ditions. Stethoscopy won acclaim, and translations o f his book spread 
the procedure no less than the foreigners flocking into Paris to share 
his rounds. T h e  device became scientific medicine’s hallmark. In G eorge 
Eliot’s novel Middlemarch, set in the early 1830s, the hero Tertius 
Lydgate, just back from his medical training in Paris, irks his stick-in- 
the-mud colleagues by singing the praises o f this new-fangled foreign 
‘toy’, and divides the community.

T h e high point o f  Laennec’s treatise was the 200-page section on pul
monary tuberculosis. Clear descriptions were provided o f the clinical 
course o f  ‘phthisis’, as well as guidance for diagnosing its early stages. 
H olding that the tubercle (the tuberculous nodule) was the mark o f  a 
single condition, be it found in the lungs, gut, liver or brain, he created the 
idea o f a unified disease, tuberculosis, though this view remained contestable 
until bacteriologists discovered the bacillus. Laennec thought it had heredi
tary aspects and denied it was contagious, believing that in many cases a 
psychosomatic element (‘sad passions’) played a part. His own temper and 
losing battle with the disease perhaps prompted such beliefs.

Laennec’s work complemented that o f his colleague, Gaspard 
Laurent Bayle (1774 -18 16 ), who also died o f  the disease he studied. 
Enjoying the luxury o f  financial independence, Bayle had dabbled in 
theology, law and politics before making medicine his vocation. Joining 
the prestigious Charite hospital in 1807, he was later appointed phys
ician to N apoleon’s household. In his Recherches sur la pbthisie pulmonaire 
(1810) [Researches on Pulmonary Phthisis], he preceded Laennec in 
proposing tuberculosis as a specific disease -  not, as accepted, a gen
eralized morbid wasting process (consumption) following a previous 
malady -  establishing that tubercles would develop prior to the appear
ance o f any symptoms. But though it was a single disease, the apostle 
o f localism distinguished different forms, dependent on place, includ
ing tuberculosis o f  the ovaries, tubercular laryngitis, lymphadenitis
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(inflammation o f the lymph nodes) and acute miliary tuberculosis 
(involving lesions resembling millet seeds). His Traite des maladies 
cancereuses (1833) [Treatise on Cancer] used similar methods to pioneer 
the study o f cancer pathology.

Determined by physical diagnosis and appallingly swiftly confirmed 
by autopsy -  for what was to be done about such lethal diseases? -  lesions 
were prized by Paris medicine as the key to pathogenesis. Hospitals had 
‘clinical material’ galore, and the signs and lesions there repeated, ward 
after ward, week after week, proved surer guides to pathogenesis than 
subjective symptoms. Corvisart, Laennec, Bayle and their protege's 
achieved diagnostic eminence through scrutiny o f  more bodies than any 
physicians had ever seen. Clinical medicine aimed to be a science; it 
hinged on the ‘gaze’ (clinical detachment), and was to be imbibed 
through the vigil o f  countless hours in the ward and the morgue.

M edical training, it followed, had therefore to be a matter o f  drilling 
students to interpret the sights, sounds and smells o f disease -  in short, 
a morbid education o f the senses. Clinical judgment was the elucidation 
o f  what trained senses perceived, its end being to designate disease. 
O ther departments o f medicine came a distant second -  even physiology, 
to say nothing o f  poor relations like pharmacy. W ith  the cases filling 
the Paris hospitals, therapeutics was often beside the point, though 
Laennec, perhaps prompted by his own coughing, expressed a faith in 
the Hippocratic healing power o f nature.

T h e  youngest member o f the cohort, Pierre Louis (178 7-18 72), 
drove this outlook one stage further, championing the use o f  numerical 
methods. Inheriting the quantifying spirit o f  the Enlightenment, 
as mediated through Condorcet’s and Laplace’s work on probability, 
Louis used simple arithmetic to put therapies to the test, for ‘it is 
precisely because o f  the impossibility o f  judging each individual case 
with any sort o f mathematical accuracy that it is necessary to count.’ 
A  single case taught nothing, but if  two large batches o f  blindly 
selected patients underwent distinct treatments, differential mortality 
figures would assume genuine significance. In invoking arithmetic to 
evaluate therapeutics, Louis paved the way for the clinical trial, while 
providing models for the social statistics employed by Adolphe Quetelet 
(1796-18 74) and more sophisticated biometricians like Karl Pearson 
( i 85 7 - i 9 36).

U sing la methode numerique to test phlebotomy, Louis revealed that 
it made no difference to the outcome o f pneumonia whether venesection
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was performed early or late, or whether large or small draughts o f  blood 
were let; in fact, nothing had much effect. Likewise, no therapies did 
much good with various fevers. Louis has sometimes been dubbed a 
therapeutic nihilist; his early medical experience in Russia had indeed 
taught him the sobering fact that medicine rarely cured. A  pessimistic 
pall seemed to hang over Paris: medicine, mused Corvisart, ‘is not the 
art o f  curing diseases’, leading his editor to call his oeuvre ‘a meditation 
on death’ . Louis, however, was less a dogmatic nihilist than one distrust
ful o f extravagant success claims; in this his particular bete noire was 
F. J. V . Broussais (1772-1838) who, like Galen, cried up blood-letting 
for virtually everything.

Paris medicine’s meticulousness in documenting pathologies under
scored the ontological model o f diseases as discrete entities -  real things. 
T h e  shift from reliance upon the symptoms sufferers reported (now 
depreciated as subjective) to signs (praised as objective signifiers o f 
lesions) bolstered the idea that disease was quite a different state from 
health. N o t all agreed. Broussais accused his Paris peers o f  perverting 
medicine by localizing pathological anatomy, their obsessive creed o f 
specificity and their therapeutic gloom. H ow  could one understand 
disease without first grasping normal functioning?

C h ief physician at the Paris Val de Grace military hospital, Broussais 
fired o ff polemical salvos. Bichat’s true legacy, he argued, lay not in 
localism but in recognition o f the primacy o f  physiology, and hence in 
furthering the notion that the difference between the normal and the 
pathological lay on a continuum. Disease was not distinct from health 
as black from white; rather illnesses occurred when normal functions 
went awry: they were shades o f grey. Broussais set the dynamics o f 
pathophysiology above pathological anatomy -  a palpable hit at local
ism’s Achilles’ heel.

Broussais’ Examen des doctrines medicales et des systemes de nosologie 
(1821) [Examination o f the M edical Doctrines and the Systems o f  N o so 
logy] held that disease was not an ontological ‘other’ but the result o f 
altered functions -  too much or too little o f regular processes. T h e 
prime source o f  such changes was excessive gastro-intestinal irritation, 
local manifestations elsewhere being sympathetic inflammatory reac
tions to the primary trouble. And if  all diseases were ultimately the 
outcome o f one fundamental cause, gastroenteritis, all, he reasoned, 
were to be treated by one therapy: blood-letting, preferably by leeches. 
Perhaps the most sanguinary physician in history -  though Benjamin
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Rush must have run him close -  Broussais recommended applying 
leeches* fifty at a time, all over the skin. His disciple, Jean Baptiste 
Bouillard (179 6 -18 8 1), followed suit, recommending copious phle
botomy, bleeding his patients time and again, removing up to three 
litres from those stricken with pneumonia. In some ways Broussais’ 
views echoed John Brown’s seductive doctrine o f  the unitary nature of 
disease; and, like Brunonianism, his idee fixe, inflammation, seemed 
cranky to many.

But though Broussais’ star soon waned, he proved o f lasting impor
tance, not for his obsession with gastric inflammation but for his critique 
o f hospital medicine in the light o f Bichatian physiology. His idea o f a 
slope from health to sickness was later persuasive for the towering 
figures o f Claude Bernard and Rudolf Virchow, feeding the insight that 
physiological phenomena -  the concentration o f chemicals in the blood 
or urine, the ratio o f red and white blood cells, body temperature or 
blood pressure -  varied around a mean to be correlated by age, sex or 
physique. If  the patho-anatomists were consumed with disease and 
death, Broussais’ physiology opened windows onto the laws o f  life -  
and incidentally influenced the positivist philosophy o f Auguste Com te 
(1798 -18 57), who analysed society in physiological terms as an 
organism.
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T H E  I N F L U E N C E  O F  P A R I S

Though not exactly a coterie, the Paris professors assumed some collec
tive identity, and from the end o f the Napoleonic W ars students con
verged from Europe and N orth America to learn from them first-hand, 
Laennec alone teaching some 300 foreign pupils. Apart from the wine, 
women and song, one great inducement for students to study in Paris

* Hirudo medicinalis, the slug-like leech used to suck blood, is 1 Vi inches long, expanding 
to 6 inches on feeding. It has 10 stom achs down each side. W ordsw orth celebrated a 
leech-gatherer in 1807:

H e told, that to these waters he had com e 
T o  gather leeches, being old and poor:
Em ploym ent hazardous and wearisome!

In 1825 France was a leech-exporting country; by 1837 it was im porting 33 m illion 
leeches: what had Broussais done to the balance o f  payments?



was that they had free run o f the public hospitals; it was easier to 
get ample bedside and dissection experience there than anywhere else. 
Instructed and inspired, students then returned to London or Lisbon, 
Vienna or Philadelphia to beat the drum for French medicine. Pion
eering English stethoscopists like Thom as Hodgkin (1798-1866) were 
proud to have learned the art direcdy from the master.

H odgkin had a career pattern typical o f the time. A  Quaker like 
many other English medical students o f  his generation (Friends were 
excluded from politics and the military), he went to Edinburgh, but 
broke his studies with a year in Paris; and so inspired was he by Laennec 
that he went back for more. In 1825 he settled in London as lecturer 
in morbid anatomy at G u y ’s Hospital, introducing the stethoscope and 
giving the first systematic lectures in English on the new French patho
logy. D eploying the techniques o f morbid anatomy, his paper ‘O n Some 
M orbid Appearances o f  the Absorbent Glands and Spleen’ (1832) 
described what was later called H odgkin’s Disease, a malignant disease 
o f the lymph glands, involving enlargement o f the lymph nodes and 
lymphatic tissue.

Following the French, medical education everywhere grew more 
systematic and scientific, drilling students in the stern discipline o f  diag
nosis. Through such means, Vienna recouped its fading fortunes. 
Th ough  its university had been one o f  the early pioneers o f  bedside 
teaching in the Boerhaavian era, thanks to V an Swieten and de Haen, 
decay had set in before revival by the Paris-inspired Carl von Rokitansky 
(1804-78), who made pathological anatomy compulsory. Rokitansky 
was the age’s champion dissector -  his institute did over 1,500 necropsies 
a year and he supposedly performed 60,000 autopsies in the course o f 
his career. H e was a master o f patho-anatomy, making notable studies 
o f  congenital malformations and conditions like peptic ulcer, pneumonia 
and valvular heart disease, written up in his Handbuch der pathologiscbe 
Anatomie (1842-6) [Handbook o f Pathological Anatomy], ‘Pathological 
anatomy must constitute the groundwork, not only o f  all medical know
ledge, but also o f all medical treatment,’ he taught, ‘it embraces all that 
medicine has to offer o f positive knowledge.’ O n that basis he would 
reason from end-stage disease backwards, to reconstruct the sequence 
o f  changes which must have led to the necropsy findings.

Alongside Rokitansky worked the more clinically oriented Joseph 
Skoda (1805-81), a blacksmith’s son who had walked all the way from 
Pilsen in Bohemia to study in Vienna. In the French manner, he devoted
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his attention to chest diseases, writing a major work on percussion and 
auscultation which assigned to each o f the sounds its musical pitch and 
medical meaning. As well as doing much to further physical diagnosis, 
Skoda was the first Viennese professor to follow the example o f Para
celsus three centuries earlier and abandon Latin, to lecture in German.

At a time when its population was racing past the million mark, 
London medicine was also developing, stimulated by the founding o f 
London University and its associated teaching hospitals and by rivalry 
with Paris. Since around 1750 the capital’s hospitals had been taking 
physicians’ and surgeons’ pupils in growing numbers, though their gov
ernors regarded this with some qualms, anxious lest patient care might 
be jeopardized and donors deterred. Hence, while the Paris hospitals 
frankly became machines for teaching and research, in Britain patients 
were less likely to be turned into ‘clinical material’ to satisfy students, 
and autopsies, as Americans in London complained, were not so fre
quent. In retrospect, as James Paget was to recall, a medical training in 
London seemed pretty disorganized:

I entered at St Bartholomew’s Hospital on the 3rd or 4th of 
October, 18 3 4 ....  There was very little, or no, personal guidance; 
the demonstrators had some private pupils, whom they ‘ground’ 
for the College examinations, but these were only a small portion 
of the school; the surgeons had apprentices, to whom they seldom 
taught more than to other students; for the most part, the students 
guided themselves or one another to evil or to good, to various 
degrees of work or of idleness. N o one was, in any sense, respons
ible for them. I am not sure that, being well disposed for work, I 
was the worse for this.

The dead-house (it was never called by any better name) was 
a miserable kind o f shed, stonefloored, damp and dirty, where all 
stood around a table on which the examinations were made. And 
these were usually made in the roughest and least instructive way; 
and, unless one of the physicians were present, nothing was care
fully looked at, nothing was taught. Pathology, in any fair sense of 
the word, was hardly considered.

London, however, was in the process o f modernizing and restructur
ing its medical teaching. T h e 1815 Apothecaries Act specified that all 
apothecaries (in effect, general practitioners) must henceforth possess 
the Licence o f the Society o f Apothecaries (LSA); candidates were 
required to attend lectures on anatomy, botany, chemistry, materia
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medica, and the theory and practice o f physic, and also to undertake six 
months’ hospital bedside work. By the 1830s more than 400 students 
per year were taking the L S A , and demand for clinical training soared, 
forcing hospitals to expand teaching facilities. B y 1841 St Bartholomew’s 
had 300 pupils; there were scores o f students in other London hospital 
schools too; and the new London University possessed two colleges, 
University and K ing’s, each with a new hospital, opened in 1837 and 
1840 respectively.

As with Bichat in Paris, London bathed in the reflected glory o f 
John Hunter. His devoted disciples ran the private anatomy schools 
that upheld the Hunterian gospel o f anatomy, an orientation rather 
different from the Paris accent on pathology. T h e  crown prince o f  that 
tradition was the surgeon Charles Bell; migrating from Edinburgh to 
London, in 1812 he acquired W illiam  H unter’s old W indm ill Street 
anatomy school. Like other British anatomists, he was distrustful o f 
animal vivisection on both moral and medical grounds, so his scope as 
an experimenter had limits. His Essays on the Anatomy o f Expression in 
Painting (1806) reaffirmed the old alliance between art and anatomy.

T h e  career o f Robert Knox (179 1-18 6 2 ) exemplifies the strengths 
and weaknesses o f British anatomy. Appealing to medical students and 
gentlemen alike, his inspiring extra-mural lectures attracted classes o f 
five hundred in Edinburgh. But at the peak o f  his fame, he fell foul o f 
a snare threatening British anatomy. Brisk demand for bodies to dissect 
but lack o f an adequate legal supply had ensured good business for 
the ‘resurrectionists’ , who robbed new graves to sell their spoils to 
anatomists like Knox.

In 1827 an old man died in W illiam  H are’s (1792-18 70 ) boarding
house. Assisted by his lodger, W illiam  Burke (1792-1829), Hare hit 
upon the idea o f direct selling to anatomists, bypassing the grave 
altogether. Spurred by success, they turned next to murder, luring victims 
in and suffocating them, so that the corpse betrayed no trace o f violence. 
Sixteen were done to death and their bodies sold, fetching around £7 
each, before Burke and Hare were brought to justice in 1829. Hare 
turned K ing’s evidence and Burke was hanged, his body being publicly 
anatomized and flayed, and his skin tanned and sold by the strip. T h e  
final cadaver had been discovered in K nox’s dissecting rooms; despite his 
howls o f innocence, the incensed crowd burned down his house, and he 
fled to London with his career in tatters, eventually dying in obscurity.

One outcome o f such body-snatching outrages was the passing o f
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the 1832 Anatomy Act, which, over the protests o f a public distrustful 
o f anatomists, awarded the medical profession rights to ‘unclaimed 
bodies’ -  in effect, paupers without family dying in workhouses and 
hospitals. Despite the Burke and Hare debacle, the anatomical tradition 
retained its vitality in Britain, explaining among other things an imm or
tal work produced by H enry G ray (18 27-61), an anatomy lecturer at 
St G eorge’s Hospital who suffered an early death from smallpox. Gray's 
Anatomy, Descriptive and Applied first appeared in 1858, and in time 
became the anatomist’s bible. An updated version is still in print at the 
end o f the twentieth century.

Alongside Hunterian anatomy Britain was absorbing the new French 
medicine. One pioneer, already mentioned, was Thom as Hodgkin; 
another was Thom as Addison (1793-1860). An Edinburgh graduate, 
Addison practised in London, becoming assistant physician at G u y ’s 
Hospital in 1824. W hile characteristically averse to specialization (‘it 
savoured o f quackery’), he followed Laennec and applied the stethoscope 
to chest disorders. Later he gave the first description o f ‘a remarkable 
form o f anaemia’ which often resulted in death, postmortems revealing 
disease in the suprarenals, organs just above the kidneys. His On the 
Constitutional and Local Effects of Disease of the Suprarenal Capsules (1855) 
distinguished two kinds o f anaemia: one, that known later as ‘pernicious 
anaemia’ in which no organic lesion could be found; the other, the 
version involving darkened skin and diseased suprarenal capsules, since 
known as Addison’s disease, from which Jane Austen died.

Another o f  the ‘great men o f G u y ’s’ was Addison’s colleague Richard 
Bright (1789-1858). T h e  son o f a Bristol banker, he too received his 
medical education at Edinburgh before settling in London to become 
assistant physician at G u y ’s in 1820. Investigating the pathology of 
dropsy, a common disease marked by accumulation o f  fluid in the tissues, 
his Reports o f Medical Cases Selected with a View o f Illustrating the Symptoms 
and Cure of Disease by Reference to Morbid Anatomy (1827) described 
twenty-three cases which postmortem showed to be due to renal disease. 
Since heating a sufferer’s urine precipitated albumen as an opaque white 
material, and dropsy was accompanied by shrinking o f the kidneys, a 
connexion was established between a patient’s symptoms and lesions 
visible at autopsy. French methods once again proved effective in linking 
symptoms, signs and pathogenesis. A t G u y ’s, Bright set aside two wards 
for kidney patients, with a laboratory and a consulting room attached, 
a precursor o f  the clinical research unit.
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Irish medicine too fell under continental influence. Before becoming 
physician to the M eath Hospital in Dublin, Robert Graves (1796-1853) 
spent several years studying on the Continent, as his chief work, Clinical 
Lectures on the Practice o f Medicine (1843), makes clear. H e is famous for 
describing the bulging eyes (exophthalmus) and other symptoms linked 
to toxic goitre (Graves’ disease or hyperthyroidism). His colleague 
W illiam  Stokes (1804-78), while only twenty-one, published a treatise 
on the stethoscope, inspired by Laennec. H e collaborated with Graves 
in developing the new system o f clinical instruction, and his The Diag
nosis and Treatment o f Diseases o f the Chest (1837) made his name as a 
clinician. Stokes described the type o f breathing since known as 
‘Cheyne-Stokes respiration’, and noted its ominousness. W ith  Robert 
Adams (179 1-18 7 5 ), he also recorded cases o f slow pulse, accompanied 
by syncope (loss o f consciousness): the ‘Stokes-Adams syndrome’.

W hile the new French hospital medicine was being naturalized into 
Britain, American medical students, largely from Boston, Philadelphia 
and N ew  York, were sailing (or later steaming) across the Adantic. 
Three mid-century luminaries o f the Philadelphia Hospital and M edical 
College -  Alfred Stille (1813-1900), W illiam  Gerhard (1809-72) and 
Samuel M orton (179 9 -18 5 1) had studied in Paris, going on to produce 
French-style researches on consumption, typhus and typhoid. T h e  laissez- 

faire climate o f the U S  was not, however, congenial for high-quality 
medical schools and investigations; most o f  the sixty or so proprietary 
colleges which sprang up before 1875 were poorly staffed and blatantly 
commercial, offering quick degrees on the cheap. Owen T u lly  Stratton 
(1868-1950), who in 1895 attended the Barnes M edical College in 
St Louis, recalled that, on graduation, ‘I ’d never had the advantage o f 
practicing under a preceptor, never dressed a serious wound, had never 
given a hypodermic, had never been present when a baby was born. I 
had no bedside manner, since I had never attended a bedside in a 
professional capacity.’

In the United States well-educated regulars were in a bind. N o t 
only were they at risk o f  losing out to rivals from teaching factories but 
they faced hot competition from medical sects which ran their own 
colleges. N o t least, the therapeutic nihilism o f Paris medicine, which 
was well-adapted to French charity hospitals, was hopeless for a nation o f 
intrepid pioneers. Following Rush’s lead, regulars went to the opposite 
extreme, making heroic therapeutics their trademark, partly to demar
cate themselves from the irregulars’ pious trust in nature, herbs and
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water. T h e  formation o f the American M edical Association in 1847, 
with Stille as one o f its secretaries, gave the regulars an institutional 
anchor, but overall they remained on the defensive.
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G E R M A N Y  A N D  T H E  L A B O R A T O R Y

Paris teachings turned the morgue into a shrine. Another site o f medical 
worship emerged, challenging and to some degree supplanting the hos
pital as the hub o f discovery: the laboratory. B y 1850, laboratories were 
creating a new physiology and pathology and beginning to reshape 
medical education. Laboratory medicine was o f course not new -  it 
went back at least to the seventeenth century -  but nineteenth-century 
laboratory lions prided themselves on creating a distinct scientific medi
cine based on microscopy, vivisection, chemical investigations and 
everything else measurable, weighable and testable in its uniquely con
trolled environment. T h e  hospital, they admitted, was fine for observing, 
but the laboratory was tailormade for experiment. T h e  stethoscope was 
thus challenged by the microscope, whose improvements ushered in a 
new discipline, histology, which bridged anatomy and physiology. 
‘Learn to see microscopically,’ Rudolf Virchow  told his pupils, insisting 
that ‘experiment is the final and highest court o f pathological physiology, 
for experiment alone shows the specific phenomenon in its dependency 
on specific conditions, for these conditions are arranged by choice.’

As late as 1819, when the word histology was coined, the value o f 
the microscope was still disputed -  had not brilliant investigators like 
Bichat preferred the naked eye? Microscopists m ight purport to show 
how all tissues were composed o f tiny globules, but were not these 
phenomena rank optical distortions? M ajor technical improvements 
were on the way, however, being introduced by Joseph Jackson Lister 
(1786-1869), father o f  the illustrious surgeon. In 1826 he produced an 
instrument with a far superior high-magnification performance, and 
thanks to this was able to publish with Thom as H odgkin in 1827 the 
paper often credited with founding modern histology, revealing the 
structure o f tissues to be fibres not globules. Further design improve
ments followed until, by 1890, resolution had reached a high point.

Overawed perhaps by Bichat’s scepticism, French researchers were 
slow to respond, and it was in Germ any that microscopy was most warmly 
welcomed, spurring the new cell biology and pathology which were quite



unthinkable without it. Th ough  German lens-making initially lagged, in 
1846 Carl Zeiss (1816-88) established his workshop in Jena, and within 
half a century the firms o f Zeiss and Leitz had achieved industrial 
supremacy. Before long, Germ any was envied for its instruments, which 
became cheaper and simpler to handle, and thus were suitable for student 
use. Expert fixing o f tissues, to render specimens permanent and highlight 
their parts, was established by about 1870, while colour-staining was 
standard by 1880; sectioning o f specimens was achieved soon after, and 
formaldehyde was introduced in 1893. Together, these provided the 
necessary preparative techniques. Even so, the practical challenges facing 
microscopists demanded great skill and patience.

Am ong the trailblazers was Jacob H enle (1809-85), one o f  Johannes 
M uller’s many proteges, who was to hold anatomy chairs successively 
at Zurich, Heidelberg and Gottingen. His three-volume Handbuch der 
systematischen Anatomie des Menschen (18 6 6 -71) [Handbook o f  System
atic Human Anatomy] addressed the body from an architectural stand
point, describing its macro- and microscopic structure. As the discoverer 
o f the tubules o f the kidney, and the first to describe the muscular coat 
o f the arteries, the minute anatomy o f the eye and various skin structures, 
Henle gained a name as the Vesalius o f histology, but his real importance 
was as an educator. H e was among the first to make the microscope a tool 
used by students themselves, thus pointing to experimental physiology as 
central to medical training.

Another M uller man, Albert von Kolliker (18 17-190 5), produced 
the first histological textbook in his Handbuch der Gewebelehre des 
Menschen (1852) [Handbook o f the Tissues o f Man], applying cell theory 
to descriptive embryology. ‘M edicine has reached a point’, he pro
claimed, ‘at which microscopical anatomy appears to constitute its foun
dation, quite as much as the anatomy o f the organs and systems.’ In 
Britain, the first work devoted to microscopic preparations was brought 
out in 1848 by John Quekett (18 15 -6 1), who initiated histology courses 
at the Royal College o f Surgeons as well as making thousands o f pre
parations, many o f which survive. By mid century, the microscope was 
giving medicine new eyes.

Technological improvements mean little, however, without match
ing advances in ideas and opportunities -  recall how Leeuwenhoek’s 
stunning observations founded no tradition. Such openings were pro
vided by Germ an universities, which were then developing a research 
ethos with momentous implications for medical investigation, training
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and (finally) practice. Impressed by the educational reforms brought 
about in Prussia by W ilhelm  von H um boldt (1769-1859), rulers looked 
to investment in academic science (Wissenschaft) as the highroad to 
national prestige and industrial progress. Germ an universities and their 
attached specialist scientific institutes blossomed into research centres, 
whose budgets and staffing levels were the envy o f  the world. Professors 
were granted freedom to teach their specialities (Lehrfreiheit), while 
students could tramp from one campus to another (Lemfreiheit). All this 
amounted to a recipe for research unparalleled in France or Britain, 
where universities were less engines o f  inquiry than extensions o f high- 
school or finishing schools for gentlemen.

A  model for laboratory science was provided by L iebig ’s Institute of 
Chem istry at Giessen University. After studying at Bonn and Erlangen, 
Justus von Liebig (1803-73) passed two years in Paris before being 
appointed in 1824 (when barely twenty-one) chemistry professor at 
Giessen, where his institute was a magnet for students seeking practical 
training in chemical analysis. Success bred success, until the University 
o f  M unich lured him away in 1852.

Liebig ’s life work lay in experimental study o f the energy-producing 
function o f food through techniques o f controlled measurement; ‘God 
has ordered all His Creation by W eight and M easure,’ announced the 
motto over his laboratory door. It was not a completely unploughed 
field. Between 1809 and 1825 an Animal Chem istry Society in London 
investigated animal heat, and W illiam  Prout (178 5-18 50) delivered lec
tures on animal chemistry, predicting that, though physiology had 
hitherto gained little from chemistry, it could prove ‘one o f the most 
powerful instruments’ .

Addressing nutrition, Prout showed that the contents o f  the stomach 
contained hydrochloric acid, and hypothesized that, since m other’s milk 
was the basic nutrient, its constituents should provide a classification o f 
foodstuffs: oleaginous materials (fats), saccharinous substances (carbo
hydrates) and albuminous or nitrogenous matter (proteins). From this 
he formulated a speculative physiological chemistry in which fats, sugars 
and nitrogenous substances were chemically transformed by adding or 
removing water, electrolytes and tiny quantities o f minerals, the under
lying idea being to establish the chemical basis o f  an adequate diet.

Like most contemporaries, Prout was a vitalist who believed the 
chemistry o f living beings was altogether different from that o f un
organized materials, such differences being explained by a ‘principle o f
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organization’. ‘Imbued by the Creator with a faculty little short o f 
Intelligence’, this vital principle synthesized organic substances from 
inorganic elements into combinations unlike those in the mineral king
dom. Living systems could be sustained only by ‘the constant and unre
mitting agency o f the vital principle’; otherwise death resulted, releasing 
the atoms into their original inorganic state.

Another who made nutrition his study, albeit only thanks to a bizarre 
stroke o f  luck, was W illiam  Beaumont (178 5-18 53). T h is U S  army 
surgeon, stationed at Fort M ackinac on Lake Erie, was summoned in 
1822 to a trading post on the Canadian border to treat Alexis St Martin, 
a nineteen-year-old trapper who had received a gaping shotgun wound 
in the abdomen. H e recovered, except for a permanent stomach fistula, 
open to the outside (it had to be plugged during meals to stop the food 
oozing out).

T h ou gh  without academic training, Beaumont took advantage o f  his 
patient’s unique window to conduct experiments on digestive processes, 
investigating the appearance and properties o f  digestive fluid. H e intro
duced into St M artin raw and cooked meat and other foods, rather as 
with Reaumur’s earlier experiments with his pet kite, tying pieces o f 
thread to them so that they could be recovered. T h e  digestibility o f 
different types o f edibles was put to the test:

August 1 1825. At 12 o ’clock I introduced through the perforation, 
into the stomach, the following articles o f diet, suspended with a 
silk string, so as to pass in without pain: viz. a piece o f high seasoned 
a la mode beef, a piece of raw, salted fat pork-, a piece of raw, salted, 
lean beef, a piece o f boiled, salted beef, a piece o f stale bread-, and a 
bunch o f raw, sliced cabbage.

T h e cabbage and bread were digested first, then the pork and boiled 
beef; the boeuf a la mode took longest. From numerous experiments 
Beaumont showed how the digestive processes worked not through 
maceration or putrefaction o f foodstuffs but through the stomach dis
solving -  that is, beginning to digest -  them through its gastric juice. 
His Observations on the Gastric Juice and the Physiology o f Digestion (1833), 
a work used by Claude Bernard and other later investigators o f meta
bolism, confirmed Prout’s notion o f the presence in the stomach o f 
hydrochloric acid and located the ferment later identified as the protein- 
breaking enzyme, pepsin. T h e  constraint on Beaumont’s work was that 
he had only St M artin’s stomach as his laboratory.
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Physiological chemistry was thus not barren. But while advances 
were being made here and there, it was Liebig who launched the first 
programme for systematically subjecting experimental animals to rigor
ous laboratory analysis. Early in his career he introduced a method for 
determining the amount o f urea (which is produced by the breakdown 
o f nitrogenous substances or proteins) in a solution. W ith  Friedrich 
W ohler (1800-82), he showed that a small organic group o f atoms (or 
‘radical’) was capable o f forming an unchanging constituent through a 
long series o f  compounds, behaving like an element. This discovery of 
the benzoyl radical (many more were later distinguished) proved a key 
to biochemical change.

Liebig read the organism in terms o f physico-chemical systems: 
thus animal heat was not innate, as Galenism had held, but the outcome 
o f Lavoisierian combustion (oxidation). Respiration introduced oxygen, 
which combined with starches to liberate energy, carbon dioxide and 
water; nitrogenous material turned into muscle and similar tissues; and 
the end results included urine, together with phosphates and assorted 
chemical by-products. Study o f input (food, gases, water) and output 
(acids, salts, water, urea and carbon dioxide) would decipher the ‘black 
box’ o f the innards. T o  this end, Liebig drilled his students to perform 
exhaustive chemical analyses o f animal tissues such as liver and muscle, 
and o f  fluids such as sweat and urine, measuring the ratios between 
food intake, oxygen consumption and energy production. M ethodical 
investigation o f nutrition and metabolism laid the foundations for what 
would be called biochemistry.

His friend W ohler’s demonstration that salts or organic acids were 
transformed into carbonates when passed through an animal’s system, 
and W ohler’s discovery in 1828 that urea could be produced from 
ammonium nitrate, led Liebig, unlike Prout, to view the distinction 
between the inorganic and the organic as one o f  degree not kind, and 
hence as open to further exploration. His forte lay in the painstaking 
pursuit o f an essentially simple programme designed to lay bare the 
chemical relationships between the inorganic world and plant and 
animal life.

Liebig did not just grind out data; he had an entrepreneurial side as 
well. In 1847 he described an ‘extract o f meat’ prepared by low-pressure 
evaporation o f soup from lean meat, claiming it would be a valuable 
restorative for the sick. W here cattle were chiefly slaughtered for their 
hides, as on the pampas, such a food could be cheaply prepared. This
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suggestion was taken up in the 1860s by an enterprising Brazilian, 
G eorge G iebert (d. 1874) who worked for Fray Bentos in U ruguay and, 
with L iebig ’s assistance, marketed ‘L iebig ’s Extract o f B eef ’ as an invalid 
food.

Liebig was also speculative, envisaging a grand system governing 
the econom y o f nature. Plants, he maintained, derived their food (nitro
gen and carbon), from atmospheric carbon dioxide and ammonia, and 
these compounds were restored to the atmosphere by putrefaction. This 
pointed to a natural cycle o f composition, decomposition and recom 
position. Somewhat like Prout, he distinguished ‘plastic’ foods (nitrog
enous substances) from ‘respiratory’ ones. Carbon-containing fats could 
be likened to coal, while sugars and starches, derived from fibrous plants, 
were like wood; fats and sugars were fuels.

H e formulated conjectures about disease causation too, maintaining 
in his Die organische Chemie in ihrer Anwendung aufPhysiologie und Patbol- 
ogie (1842) [Animal Chemistry] that when a decomposing substance 
came into contact with another body, vibratory motion could destabilize 
the latter. Pathology was thus a question o f ferments, consisting o f 
self-reproducing chemical particles spontaneously generated during the 
decomposition o f  organic matter. Like the fermentation o f  sugar to 
alcohol by yeast, disease was putrefaction; this ‘zym otic’ theory was 
popular in mid-century public health circles, until undermined by 
Pasteur’s bacteriology.

T h e  age’s great chemist-breeder, Liebig drilled platoons o f  students 
in research methods, systematized laboratory research, and revealed 
how physico-chemical analysis could illuminate biological processes. His 
reductionist agenda o f applying physical science to living organisms 
encouraged promoters o f scientific materialism, who repudiated the 
idealistic Naturphilosophie favoured by Romantics. Liebigians dismissed 
theories about the meaning o f life as speculative rhapsodies. Thanks to 
Liebig and W ohler, chemical methods became widely employed in 
medical research, especially as study o f materia medica was trans
formed into pharmacology. But it was physiology which became the 
high-prestige laboratory discipline that promised to unveil the laws 
o f life.

O ne branch, relating somewhat tangentially to medicine, was 
embryology, set on a sound footing as a science o f  development by Karl 
Ernst von Baer (1792-18 76). Born in Estonia, then part o f Prussia, von 
Baer studied at Dorpat (Tartu) under the influential physiologist Karl
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Friedrich Burdach (1776-18 47), an exponent o f Romantic Naturphilo- 
sophie, imbibing from him a sense o f the importance o f Entwicklungs- 
geschichte (development). In 1815 he moved to W urzburg, where he 
forged his techniques o f embryological investigation, while using the 
Frenchman Georges Cuvier’s comparative anatomy as a corrective to 
the visionary flights o f Naturphilosophie.

V on Baer’s main achievement was establishing the function o f the 
mammalian ovary, resolving one o f the great mysteries o f  the female 
reproductive system. Sheep experiments had led the great Haller to 
reaffirm preformationism, but von Baer overturned this by experiment
ing on his ch ief’s pet bitch, demonstrating the essential role o f ovulation 
in mammalian reproduction. V on  Baer also sketched the emergence of 
life forms from the egg. T here was an initial blastoderm that originally 
comprised four layers: the upper two comprised the ‘animal’ (serous) 
layers; the lower the ‘vegetative’ (plastic). From these ‘germ-layers’ 
{Keimbldtter) arose the different organ systems. T h e  top generated the 
external coverings o f  the embryo and the central nervous system; the 
next gave rise to the muscular and skeletal systems; the third produced 
the blood-vessels; and the fourth the mucous membrane o f the alimen
tary canal and its processes. These layers became bent over to form 
tubes, which constituted the body’s fundamental organs. Such specu
lations provided starting-points for later theories respecting the 
building-blocks o f  life.

V on  Baer stressed that the embryos o f various species initially share 
highly analogous and even indistinguishable forms, gradually differen
tiating, so that in embryonic development general characters appear 
before special ones. Nevertheless his Entwicklungsgeschichte der Thiere 
(1828-37) [Developmental History o f Animals] rejected the suggestion 
that the developing human embryo faithfully recapitulated the structures 
o f the lower animals -  there was no single path to perfection which the 
human embryo had to ascend.

Despite such strictures upon the theory o f parallelism (the idea that 
ontogeny recapitulates phylogeny), von Baer retained much o f the cast 
o f mind o f the Naturphilosophen. Convinced o f the fundamental unity 
o f the living world, he believed the diversity o f animal forms arose from 
the branching o f originally simple models. Since hom ogeneity led to 
heterogeneity, em bryology offered the best window onto morphology, 
because it was only by developmental thinking that the true homologies 
o f parts could be grasped.
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W hereas Liebig privileged chemistry, von Baer made the embryo- 
logical or developmental viewpoint basic, linking it to m orphology and 
pointing the way to later versions o f  ‘evolution’. W hich was the more 
fundamental science for explaining life was passionately debated. N ever
theless, general physiology could assert pride o f place, and its claims 
were never better staked than by Johannes M uller (1801-58), professor 
o f physiology and anatomy first at Bonn and then from 1833 at Berlin. 
A  gifted neurophysiological researcher, his Handbuch der Physiologie des 
Menschen (2 vols, 1833-40) [Handbook o f Human Physiology] became 
the physiologists’ bible, despite what were later seen as certain aberra
tions, such as his vitalistic view o f the soul.

Addressing the laws and relationships governing motion in animals, 
M uller’s early studies gave particular attention to glands and their 
secretions, genital structures, blood and blood vessels, voice and colour 
vision. In neuro-physiology, he confirmed Bell’s and M agendie’s experi
ments by tracing electrical paths along the nerve roots: the dorsal roots 
carried information about sensations, and the front ones controlled 
movements. Such researches led him to his law o f specific nerve energies: 
that each sensory nerve, however stimulated, gave rise to a single specific 
sensation. Thus, when applied to the optic nerve, electrical, mechanical 
and thermal heat would produce only the sensation o f light. T h e  human 
mind, in other words, did not perceive the processes o f the external 
world but only the alterations produced by the sensory systems.

M uller’s prime importance was not his discoveries; he achieved for 
experimental physiology what Liebig did for chemistry: systematizing 
laboratory inquiry. His methods set great store by microscopy and ani
mal experimentation, even though he grew doubtful about the latter, 
on practical and moral grounds alike. An early advocate o f the m icro
scope in pathology, his great work on tumours was built on study o f 
the cell as the basic functional unit.

H e was an inspiring teacher and his many brilliant students went 
on to dominate laboratory research, though significandy abandoning 
his vitalism; the disciplines o f the laboratory encouraged reductionist 
approaches. Four o f his proteges -  H elm holtz, du Bois-Reymond, 
Briicke and Ludw ig -  published a manifesto in 1847 proclaiming physi
ology’s goal to be the explanation o f all vital phenomena through 
physico-chemical laws, thereby distancing themselves somewhat from 
their teacher.

Hermann von H elm holtz (18 21-94) was descended on his m other’s
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side from W illiam  Penn, the Quaker founder o f Pennsylvania. His first 
love was physics, but poor career prospects led him to become an army 
surgeon. Grounded upon physiological studies o f  the heat generated in 
muscle, his seminal paper on the conservation o f  energy, published in 
M uller’s Archiv, made his name and led to his appointment in 1849 as 

' professor o f physiology at Konigsberg. One o f  his achievements, utterly 
characteristic o f  the new breed o f laboratory physiology, lay in estab
lishing the transmission rate o f nervous impulses. M uller had stated in 
his Handbuch that he could not detect electric currents in nerves, doubt
ing whether the speed o f the nerve impulse was capable o f measurement. 
W ithin twenty years his student had predictably risen to the challenge 
and done the impossible, developing new instruments and finding that 
in frogs the speed was about twenty metres per second. Instrumentation 
held the key to progress: in 1851 his new ophthalmoscope gave him 
‘the great joy o f being the first to see a living human retina’ (that is, to 
see to the back o f  the eye, to the end o f the optic nerve).

Emil du Bois-Reymond (1818-96) came from Neuchatel in Switzer
land, then under Prussian control, and studied with M uller in Berlin, 
where he remained all his life. His great passion was the investigation 
o f  animal electricity. Building on earlier work on the ,electric organs o f 
torpedo fish, he showed the individual nerve impulse to be electrical in 
nature. As with Helmholtz, his innovations in neuromuscular physiology 
owed much to dexterity in designing new laboratory equipment. He 
was a staunch anti-vitalist, though he conceded, in a rather Newtonian 
manner, that fundamental questions concerning the origin o f life and 
consciousness lay beyond science’s reach. Ernst Briicke (18 19-92) 
taught in Vienna, where his concerns spanned physiological chemistry, 
histology and neuromuscular physiology. Comm itted to scientific natu
ralism, he is today remembered largely for being one o f  Freud’s mentors 
and heroes.

It was Karl Ludwig (1816-95), however, who was the supreme 
physiological teacher after M uller. Abandoning his m entor’s vitalism, 
he became a champion o f  the positivistic, materialistic science which 
toppled Romantic views: his early monograph (1842) on urine secretion 
signalled his reductionist approach to physiology. After spells at M ar
burg, Zurich and Vienna, he was appointed in 1865 director o f  the 
Physiological Institute in Leipzig, an institution on the grand scale. It 
was built in the form o f an E, one wing being devoted to histology and 
anatomy, another to physiological chemistry and the third to the
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physical study o f  physiological problems. Research and teaching went 
hand in hand, and his students spread the gospel o f  experimental physi
ology far and wide: Pavlov and Sechenov in Russia; Gaskell, Lauder 
Brunton and G otch in Britain; and Bowditch and W elch  in America.

Ludw ig’s message -  physiological science must ditch vitalism and 
become quantitative, analytical and physico-chemical -  was expressly 
stated in his Lehrbuch der Physiologie des Menschen (1852-6) [Textbook 
o f  Human Physiology], the first sentence defining its task as that o f 
‘determining the functions o f the animal body and o f deriving them 
consequentially from its elementary conditions’. In his view (quite unlike 
Paris hospital medicine) there could be no medicine without physiology, 
since ‘every case o f illness is a physiological experiment, . . .  and each 
physiological experiment is an artificially produced illness.’

Ludwigian physiology exploited the laboratory’s potential to the 
full. His prime invention was the kymograph (1846), the pen-and-drum 
instrument designed to measure and record continuous variations in 
fluid pressure. Initially used to show respiration patterns and variations 
in arterial pressure, it was subsequently adapted to trace all manner o f 
physiological responses. His Stromuhr measured blood-flow rate, while 
his mercury pump metered blood gas concentrations, leading to a new 
understanding o f respiration chemistry. A  dedicated vivisector, he also 
pioneered the use o f  isolated, perfused hearts, kidneys and other organs 
in research, devising ingenious ways to keep them functioning.

As conducted by Ludw ig’s school and its satellites, experimental 
physiology aimed to understand life ‘from the elementary conditions 
inherent in the organism itself’ . T h e  materialism implicit in such strat
egies was left to others to trumpet: ‘T h e  brain secretes thought’, 
announced Karl V o gt (18 17-9 5), ‘as the stomach secretes gastric juice, 
the liver bile, and the kidneys urine.’ M edical materialism, as least as a 
modus operandi and sometimes as a metaphysic, was the child o f the 
physiological laboratory.

O ne o f those ‘elementary conditions’ being explored by laboratory 
life was the cell. M ade possible by the new microscopy, study o f  cells 
became associated with yet another o f  M uller’s pupils, Theod or 
Schwann (1810-82), famous also for discovering the enzyme pepsin and 
investigating the role o f micro-organisms in putrefaction. T h e  idea o f 
cells was nothing new, since Robert H ooke had used the term in a 
biological context as far back as 1664, referring to the ‘pores’ in wood. 
But it had been applied in H ooke’s sense to denote not an entity in its
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own right but an enclosed space: ‘cellular tissue’ was thus connective 
tissue which could be inflated with air or fluid to fill the spaces (cells) 
between membranes.

M odern cell theories began in botany. T h e  Jena botanist Matthias 
Schleiden (1804-81) declared that plants were aggregates o f cells, exist
ing as self-reproducing living units. Exploring analogies between ani
mals and plants in structure and growth, Schwann took up this idea, 
maintaining that all these phenomena could also ‘be demonstrated in 
animal structures’: living cells were basic to living things.

Cells, Schleiden and Schwann judged, were the fundamental units o f 
zoological and botanical action, incorporating a nucleus (its reproductive 
unit) and an outer membrane. But what was their origin? H ow  did 
they grow? W ere they derived from an elemental ‘life stuff’? Some
what reflecting von Baer’s concerns with germs, they connected cell 
reproduction with the concept o f a nurturing fluid or matrix, out o f 
which cells initially arose through a kind o f spontaneous generation, 
comparing them to crystals growing in solutions. T h is fluid or blastema 
(in some ways a descendant o f humoralism and o f John H unter’s 
coagulable lymph) was pictured by Schwann in a reductionist way as a 
‘structureless substance, which lies either within or between already 
present cells’.

T h e  medical implications o f  cell theory were taken up by Rudolf 
Virchow  (1821-1902), who dominated Germ an biomedical research for 
half a century. Studying under M uller, Virchow  acquired a taste for 
laboratory life; J. L. Schoenlein (1793-1864) introduced him to clinical 
problems and to French hospital pathology. Based at the Charite hospi
tal in Berlin, he broadened his practical experience, brought lab tech
niques to bear on clinical problems, and in 1847 founded the journal 
later known as Virchows Archiv. Forced from Berlin following his cour
ageous support for the 1848 liberal revolution, he moved to W urzburg 
where, making the best o f  internal exile, he devoted him self for seven 
years to the study o f  cells.

Schwann had argued that, in embryological development and in 
certain pathological situations such as inflammation or tubercle forma
tion, new cells formed out o f blastema. Similar possibilities were pro
posed by Rokitansky, who speculated that conditions affecting the blood 
sometimes caused the blastema to spawn abnormal cells, leading to 
disease. H e developed a neo-humoralism which held that diseases ori
ginated in an imbalance o f protein substances such as fibrin and albumin
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in the blood. T h is was partly to explain the awkward fact that autopsy 
often revealed no evident gross pathological changes sufficient to 
account for death. Such ideas, appearing in his Handbuch der pathologische 
Anatomie (1846) [Handbook o f  Pathological Anatomy], made blastema 
theory the cornerstone for a comprehensive haemato-humoral patho
genesis.

Together with Robert Remak (1815-65),* Virchow  distrusted all 
such notions, maintaining that cells always arose from pre-existing cells 
through cellular division. In cases o f inflammation, for instance, he 
contended that the ‘pus cells’ were identical to white blood cells (leuco
cytes) circulating in the blood. T h e  proliferation o f these cells Virchow  
called ‘leucocytosis’, and in 1847, at about the same time as the Edin
burgh professor John Hughes Bennett (18 12 -75 ), he described the 
pathological condition which he named leukaemia.

Virchow  soon abandoned blastema theory altogether, asserting that 
‘there is no life but through direct succession,’ and producing the ringing 
aphorism: omnis cellula a cellula (each cell from a cell). A ll cells were 
multiples o f one original; back through an ancestral line, life was a 
hereditary succession o f cells. Drawing a pointed political analogy, cells 
lived in what Virchow  called a ‘cellular democracy’ or ‘republic o f  the 
cells’.

Cells explained pathology. Diseases, stated his Die Cellularpathologie 
(1858) [Cell Pathology], came from abnormal changes within cells, and 
abnormal cells in turn multiplied through division -  diseases were thus 
the result o f disturbances in the body’s cellular structures. C ell analysis 
was basic to the understanding o f tumour formation and metastasis in 
cancer. M orgagni had highlighted the organ, Bichat the tissue; Virchow  
had now given pride o f place to the cell.

V irchow ’s views were attacked, not least by Rokitansky who clung 
to his neo-humoral pathology, warning that all diseases should not be 
attributed to the ‘solid pathology’ o f  such body parts as cells. N o r 
were converts to the new bacteriology happy with Virchovian cellular 
pathology. Edwin Klebs (18 34 -19 13) condemned it as ‘an extreme doc
trine which regards all morbid processes as purely internal events and

* A  practising Jew, Rem ak’s career shows how  a talented m edical scientist could be 
denied due rewards in G erm an y at this tim e because o f  anti-semitism . T h o u g h  making 
distinguished contributions in m any fields, notably histology and neurology, he never 
gained a chair, supporting him self by private practice.
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completely neglects the importance o f external factors which provoke 
diseases.’ D eem ing germ theory superficial, V irchow  feared that such 
views would rekindle the Romantic concept o f disease as a ‘living entity’; 
correlating disease symptoms with cellular effects, he reaffirmed his 
m orphological approach to pathology.

Alongside his contributions to thinking about cancers, Virchow  
clarified cardiovascular conditions in his work on thrombosis and em bol
ism. Through animal experiments, autopsies and clinical observations, 
he elucidated the nature o f phlebitis. In most cases o f vascular inflam
mation associated with blood clots, what formed first was the clot (or 
thrombus), the surrounding vascular inflammation being the secondary 
and local result o f mechanical, obstructive factors in the clot. T h e 
‘em boli’ comm only found in the lungs at autopsy did not result from 
general vascular disorder or a vague ‘dyscrasia’, but were thrown o ff by 
venous thrombi elsewhere in the body and transported via the right 
ventricle into the lungs, where they set o ff local vascular reactions which 
were often fatal. Producing such emboli in experimental animals, he 
studied them chemically and microscopically. V irchow ’s chemical inter
ests also led to work on body pigments such as bilirubin and haematin, 
and on proteins and amino-acids. His emphasis on the importance o f 
chemical pathology and o f the chemical components o f cells was con
tinued in work conducted by his pupil Felix H oppe-Seyler (1825-95) 
and others.

Virchow ’s astonishingly productive and wide-ranging academic 
career attests the strength o f the Germ an university system. In 1856 he 
returned to Berlin to become director o f the Pathological Institute, 
where he trained the new generation o f pathologists. Like many other 
Germ an academics, he was also a man o f broad culture; though doubtful 
about Darwin, he was deeply fascinated by anthropology in its widest 
sense. In 1879 he accompanied Heinrich Schliemann (1822-90) to 
excavate what was believed to be Troy.

In politics a staunch liberal, Virchow  co-founded the Progressive 
Party and was for many years its leader, being elected in i860 to the 
Prussian House o f Representatives, where his disputes with the con
servative Bismarck almost provoked a duel. A  champion o f public 
hygiene and social reform, he conducted an investigation into the phys
iques o f six million Germ an children, concluding that fitness was a 
product o f living conditions not race. Criticizing the emergent Teutonic 
racial theories, he denied there was any such thing as a pure Aryan
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race; blond hair, blue eyes and other supposed virtues were distributed 
through people from a variety o f geographical or ethnic origins, Jews 
included.

In 1902, this erstwhile rebel was honoured with a state funeral in 
Berlin. V irchow ’s career shows how research had become far more than 
a matter o f  laboratory experiments; for better or worse, in V irchow ’s 
Berlin as in Pasteur’s Paris, medicine had grown inseparable from 
politics, prestige and nationalism.
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O ne o f the branches o f  medicine profoundly altered by the laboratory 
was materia medica. Drug-therapy had long been a jumble o f  items and 
uses lacking unity, relegated to the apothecary’s backroom. T h eir 
study had seen uneven advances in the eighteenth century: chemical, 
animal and human experiments had led, for instance, to better under
standing o f opiates, lithontriptics (stone-dissolving medicines) and 
cinchona bark. But it was only in the nineteenth century that new 
laboratory skills brought the systematic advances dignified by the name 
o f pharmacology.

Various developments played a part. Forensic medicine’s profile was 
heightened by the M inorca-born physician Joseph Orfila (178 7-1853), 
who went to Paris and successively held the chairs o f  legal medicine 
and medical chemistry. His encyclopaedic Traite des poisons (1814) 
[Treatise o f Poisons] systematized toxicology, and he gave his subject 
visibility through testifying in poisoning cases in the courts, helping to 
raise the profile o f medical expertise in medico-legal matters. One who 
studied with Orfila was Robert Christison (1797-1882), who then 
passed a long career as professor in Edinburgh. Christison investigated 
poisonous seeds, partly by self-experimentation, and published a Treatise 
on Poisons in 1829, while his successor Thom as Fraser (1841-1920 ) 
isolated the alkaloid eserine and made the important discovery that 
another alkaloid, atropine, blocked some o f eserine’s actions.

Organized experimentation into the action o f drugs was most suc
cessfully undertaken in France, however, inspired by Frangois M agendie 
(178 3-1855), professor o f anatomy at the College de France, who 
conducted major studies o f nerve physiology. In 1809 he carried out 
the first experiments with the Javanese arrow poison whose active



constituent was later shown to be strychnine. In 1817, with Pierre Joseph 
Pelletier (1788-1842), M agendie performed experiments on emetics 
and the nature o f vomiting, and showed that the emetic properties o f 
ipecacuanha were due to a substance he named emetine.

Together with Joseph Caventou (179 5-18 77), Pelletier enjoyed a 
series o f spectacular successes in refining the active therapeutic agents 
in natural drugs: between 1818 and 1821 they obtained strychnine, 
brucine, veratrine, cinchonine, quinine and caffeine. N icotine followed 
in 1828, atropine in 1833. Above all, opium was subjected to analysis. 
In 18 03-4 the French pharmacists C . L. Derosne (1780-1846) and 
Armand Seguin (176 7-18 35) isolated from raw opium a crystalline sub
stance whose chemical nature they could not elucidate. T h e  German 
pharmacist Friedrich W ilhelm  Sertiirner (178 3 -18 4 1) showed it was 
alkaline, and called it Morphium (morphine).

Through such experiments in alkaloid chemistry, the active prin
ciple was being extracted from many vegetable substances long used in 
pharmacy; and once this was concentrated in chemical form, purity, 
strength and dosage could at last be regulated. M any new alkaloids were 
brought to light. Pierre Jean Robiquet (1780-1840) introduced codeine 
in 1832, Philip Lorenz G eiger (178 5-18 36) explored aconitine, atro
pine, colchicine, daturine and hyoscyamine, and in i860 Albert 
Niemann (18 34 -6 1) isolated cocaine.

These alkaloids set the stage for a pharmacological transformation. 
T h e  pharmacist and the physician now had potent medicaments which 
included morphine, codeine, quinine, cocaine, colchicine, ephedrine, 
atropine, reserpine and digitoxin. T h e therapeutic potential o f the alka
loids was stressed in works such as M agendie’s Formulaire pour la pre
paration et I’emploi de plusieurs nouveaux medicamens (1821) [Formulary 
for the Preparation and Use o f Several N ew  Drugs]; this pocket book 
for practising physicians dealt almost entirely with the clinical use o f 
the new alkaloid remedies.

T h e  first chair o f  pharmacology was established in 1847 at the 
University o f Dorpat (now Tartu, Estonia) and held by Rudolf 
Buchheim (1820-79), a Leipzig graduate who translated the drugs 
manual written by the London chemist, Jonathan Pereira (1804-53). 
Training students in his new pharmacological institute, Buchheim 
helped launch the science as a laboratory discipline. O ne o f his pupils, 
Oswald Schmiedeberg (1838 -1921), succeeded him at Dorpat and later 
moved to Strasbourg in 1872, which was then being turned into a
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Germ an showcase after its seizure in the Franco-Prussian W ar. Schmie- 
deberg set up a major centre for experimental pharmacology, studying 
chloroform and other anaesthetics and narcotics, digitalis, and drugs 
such as nicotine and muscarine with actions related to the autonomic 
nervous system. Pharmacology had been put on the academic map, and 
the pharmacologists he trained went elsewhere in Germ any and further 
afield, creating new pharmacology departments.
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E X P E R I M E N T A L  S C I E N C E  I N  

B R I T A I N  A N D  A M E R I C A

These laboratory-based research traditions in physiology, histology, 
cytology, pharmacology and cognate fields found their perfect habitat 
on the Germ an campus. Anglo-American pastures were arid by contrast. 
Around 1830 British savants launched a ‘Science in D ecline’ scare cam
paign, blaming backwardness on lack o f public funding, but politicians 
raised the counter-scare o f jobbery, aware that there were no votes in 
funding science and medicine, and relying on the ritual incantation o f 
Newton, H arvey and other heroes.

T h e  situation for medical researchers was not helped by the rise o f 
anti-vivisection agitation, encouraged by Queen Victoria. T h is came to 
a head at the 1874 meeting o f the British M edical Association after an 
experiment by the French psychiatrist Valentin M agnan (18 35 -19 16 ) 
on two unanaesthetized dogs led to a cruelty prosecution. T h ou gh  this 
failed, a Royal Commission followed. T h e  resulting 1876 C ruelty to 
Animals Act, a classic British compromise, permitted licensed doctors 
to undertake vivisection, but only under strict conditions; continuing 
protests help to explain why the public was not minded to give for 
medical research.

Gradually English-speaking medical students deserted the hospitals 
o f Paris for the laboratories o f Germany. In the 1830s a few would-be 
chemists were seeking out Liebig in Giessen and some microscopists 
were enrolling with M uller in Berlin. W ithin fifty years, however, droves 
were pursuing biology and medicine in Heidelberg, Vienna, Leipzig, 
M unich and half a dozen other centres. T h ere were about 15,000 Am eri
cans alone by 1914, mostly going for clinical instruction, though some 
made a bee-line for the laboratories, like the pathologist W illiam  H enry 
W elch (1850-1934), who studied physiology under Ludwig.



W elch ’s later career was associated with the university that planted 
the German ideal in the U S A : Johns Hopkins in Baltimore. O n his 
return in 1878, after establishing a pathology laboratory at Bellevue 
Hospital M edical School, N ew  York, he accepted the pathology chair 
at Johns Hopkins, which he occupied for thirty-four years, building up 
a research tradition and making a major discovery: the anaerobic bacillus 
o f  gas gangrene, Bacillus aerogenes capsulatus. Th ough  the number o f 
American medical schools investing in science remained small, by 1900 
there was a ferment o f scientific activity at Harvard, Pennsylvania, 
Ann Arbor (Michigan) as well as at Johns Hopkins, where the medical 
staff were full-time and so were spared the distractions o f private 
practice. In 1896 W elch helped to start the Journal o f Experimental 
Medicine.

English medical students flocked to Germ any too, but in Britain 
medicine remained heavily clinical, dictated by the demands o f bread- 
and-butter private practice; pure research independent o f healing was 
somewhat suspect and attracted scant state support. Laissez-faire and 
utilitarian politics combined with Oxbridge’s genteel traditions were 
not conducive to careers in medical research. W illiam  Prout had con
ducted his animal chemical researches privately; and the talented neuro
physiologist Marshall Hall (1790 -1857) never obtained an academic 
post, doing all his experiments at home and funding them with patients’ 
guineas. From the 1830s, however, the founding o f University College 
and K ing’s College London began to change things. W illiam  Sharpey 
(1802-80), an Edinburgh graduate who had studied in Paris, was 
appointed in 1836 to the University College chair in anatomy and 
physiology, a post he held for thirty-eight years. T h e father o f British 
academic physiology, he trained fine students, including Joseph Lister 
(18 2 7-19 12 ) and M ichael Foster (1836-1907).

By the 1870s English physiology was beginning to thrive -  indeed, 
as Ludwig’s generation died off in the 1890s, leadership passed to 
Britain, thanks largely to Foster, who set physiology on its feet as an 
autonomous discipline. M oving in 1870 to T rin ity  College, Cambridge, 
he bred a research school that included Sherrington, Dale and Adrian, 
and these in turn promoted the discipline in the universities and medical 
schools. Foster’s studies o f the heartbeat (was it muscular or neurological 
in nature?) were expanded by these proteges into wider explorations 
o f the physiology o f the autonomic nervous system and the chemical 
transmission o f nerve impulses. H e also helped to set up the British
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Physiological Society (1876), founded the Journal o f Physiology (1878) 
and organized the physiologists’ first international congress (1889). 
M eanwhile at University College London, John Burdon Sanderson 
(1828-1905) taught physiology, and when he moved to Oxford as the 
first W aynflete professor o f physiology, his place was taken by Edward 
Schafer (later Sharpey-Schafer) (1850-1935), who played a pioneering 
role in the investigation o f hormones.
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F R A N C E :  C L A U D E  B E R N A R D

And what o f France? French medicine was so closely identified with 
the hospital that it was slow to assimilate the new German initiatives; 
the newly nationalized universities remained engines for instruction, 
examining and accreditation rather than research. In the Germ an
speaking world, the jigsaw o f diverse small principalities (political unifi
cation did not occur until 1871) nurtured local pride, the upshot being 
a score o f  prestigious university departments and institutes, pursuing 
distinctive research programmes, stimulating competition and creating 
a lively job market. In France, by contrast, Paris stood alone; extreme 
centralization, the product o f the Revolution, produced uniformity, and 
the ensconced hospital tradition discouraged new initiatives.

Nevertheless, Laennec, Louis and Broussais had worthy successors. 
Pierre-Frangois Rayer (1793-1867), who became dean o f the Paris 
M edical School and physician successively to K ing Louis Philippe and 
Napoleon III, researched the gouty kidney; and Jean Cruveilhier (1 7 9 1 -  
1874) presented the first description o f multiple sclerosis in his Anatomie 
pathologique du corps humain (1829-42) [Pathological Anatom y o f  the 
Human Body]. Pick o f the bunch was Gabriel Andral (179 7-18 76 ), who 
succeeded Broussais at the Charite. An eclectic (‘by necessity’ , he wrily 
commented), he aimed to reconcile the pathology o f Laennec, the stat
istics o f Louis and Broussais’ physiology, while rejecting the idee fixe  o f  
inflammation as the root o f all disease. T h e attempts he made in his 
Traite d'anatomie pathologique (1829) [Treatise o f Pathological Anatomy] 
to integrate physiology and pathology proved fruitful (see below).

Beyond the hospital system, France created few niches for re
searchers, as is revealed by the chequered career o f Frangois M agendie 
who, though a brilliant experimentalist, long languished in clinical posts. 
But the fact that lavish facilities are not everything is shown by the



career o f his great protege, Claude Bernard (1813-78). Though he never 
enjoyed the establishment o f  a Liebig or a Virchow  and, lacking such 
an institutional base, did not create a research school in the Ludwigian 
manner, Bernard proved second to none as an experimentalist and 
thinker.

T h e  youthful Burgundian’s ambition was to shine as a dramatist, 
and one o f  his plays, Rose du Rhone, was performed in Lyon when he 
was just twenty. But a shrewd critic persuaded him that his metier lay 
elsewhere, and so he turned to medicine, m oving to Paris to become 
in 1841 M agendie’s assistant at the College de France. T h ere was no 
looking back: in a dazzling career he gained chairs at the Sorbonne 
and the M useum o f Natural History, the presidency o f the French 
Academy and a seat in the Senate. Bernard’s brilliance lay in his superb 
experimental techniques, based, as with Magendie, on bold animal 
experimentation. (His wife turned anti-vivisectionist; they separated in 
1870, but not before he had spent her dowry to finance his research.)

Bernard’s experiments covered many aspects o f physiology: the oxy
genation o f  blood; blood temperature and its changes; the opium alka
loids and the sympathetic nerves; the vasodilator nerves and their role 
in regulating blood-flow; and the action o f poisons like carbon monoxide 
(which he found killed by displacing oxygen from haemoglobin) and 
curare, the South American alkaloid which killed by muscular paralysis.

Curare studies led Bernard to conclude that certain drugs acted at 
strictly localized and well-defined sites, discounting old convictions that 
drugs had some general bodily influence. Curare worked only where a 
nerve met the muscle on which it acted, causing paralysis by preventing 
the nerve impulse from making the muscle contract. Similar specific 
action points became recognized for other drugs; such drug ‘receptors’ 
later assumed huge importance in pharmacological research.

His key investigations overturned an old tenet: that whereas plants 
could synthesize complex substances, in animals fats, sugars and proteins 
could be broken down (as L iebig ’s animal chemistry attempted to show) 
but not built up. Experiments Bernard conducted in 1855 showed that 
if  an animal were fed on a sugar diet, glucose could be recovered from 
the portal vein leading from the gut to the liver, and from the hepatic 
veins carrying blood from the liver to the circulation. Sugar had evi
dently passed through the liver. Feeding it on a sugarless diet, he found, 
as expected, no sugar in the portal vein; but the blood in the hepatic veins 
surprisingly contained high glucose concentrations, and sugar could be
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extracted from liver tissue itself. Evidently the liver was producing sugar 
independently. In other words, the body could make its own chemicals 
in normal functioning -  for the sugar here produced was not pathologi
cal, as in diabetes. T h e  process was called by Bernard ‘internal secretion’, 
the first use o f a term later fundamental to endocrinology.

Further experiments confirmed that the sugar was not formed in 
the blood, but was a result o f  some sugar-forming substance in the liver; 
in 1857 he discovered this and called it glycogen (a kind o f ‘animal 
starch’), showing it was stored for later use by the organism as glucose 
and broken down when needed. Extending these carbohydrate meta
bolism researches, he found sugar in amniotic and cerebro-spinal fluid, 
and explored the breakdown o f sugar by the tissues. In similar studies 
he examined the function o f pancreatic juice. Juice from a living animal 
had first been collected in the seventeenth century by Regnier de G raaf 
who, finding it acid, had held that its function was to separate out the 
nutritious parts o f the food. Bernard’s teacher M agendie had also 
obtained pancreatic juice from a living animal but, while suspecting that 
the pancreas was a salivary gland, was baffled as to its physiological 
function.

Once again, Bernard performed a series o f  ingenious experiments. 
H e found there was no secretion in a fasting dog but that, once it had 
eaten, the descent o f the acid chyle into the duodenum stimulated the 
flow o f  pancreatic juice which transformed starch into sugar (maltose). 
In other words, digestion in the stomach was only a preliminary to the 
further digestive action o f the juices released from the pancreas.

T h e  Introduction a Vetude de la medecine experimentale (1865) [Intro
duction to the Study o f Experimental Medicine] spelt out Bernard’s 
philosophy in a grand vindication o f the experimental method for bio
medicine. Hospital medicine, he insisted, had two limitations. Being an 
observational science it was essentially passive, akin to natural history; 
and the sickbed involved too many imponderables to permit precise 
scientific understanding. Scientific progress demanded active experi
mentation in strictly controlled environments. M oreover, the pathologi
cal lesion which the clinicians had fetishized was not the ideal entree to 
disease, since it was its end-point. In short, pathology was blind without 
physiology; pathological processes could best be studied in experimental 
animals in regulated laboratory surroundings.

Taken together, physiology, pathology and pharmacology formed 
the triumvirate o f experimental medicine, allowing exploration o f  the
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relations between normal and pathological functions, in particular at the 
biochemical level. Rather as with charity among the Christian virtues, o f 
the three sciences physiology was the foremost, because diseases, Ber
nard taught, were not ontological but the result o f excessive or defective 
physiological functions; conversely, as his curare experiments had 
shown, drugs or poisons acted only by altering such normal or abnormal 
functions.

Science should proceed by testing hypotheses through experimenta
tion. Although (he conceded) the life sciences were not strictly reducible 
to physics and chemistry in the manner suggested by the German 
materialists, science would stand or fall by one golden rule: determinism. 
If physiological events were in some ways less certain than physical 
ones, that was a consequence o f the multiplicity o f  variables encountered 
in complex living organisms.

Bernard was no reductionist or materialist; animals and humans 
were not puppets or Cartesian automata, and this was because higher 
organisms created their own internal environment (milieu interieur), 
their living cell communities. Com plex physiological mechanisms 
adjusted the sugar, oxygen and salt concentrations o f  the blood and 
tissue fluids. Body temperature was equilibriated in response to external 
fluctuations through temperature regulation (e.g., sweating), alterations 
in blood pressure and oxygen supply (e.g., panting), and changes in the 
water and chemicals (electrolytes) in the bloodstream. It was thanks to 
these sustaining mechanisms -  later termed ‘homeostasis’ by the H ar
vard physiologist W alter Cannon (18 7 1-19 4 5 ) -  that higher organisms 
achieved a measure o f autonomy within the determinism imposed by 
natural law. ‘T h e  stability o f the internal environment’, Bernard 
declared, ‘is the prime requirement for free, independent existence.’ 
Physiology’s key role for future medical investigation was thus estab
lished, and hospital medicine somewhat sidelined. ‘An author has 
defined sickness as “ a function that leads to death” , as opposed to a 
normal function that sustains life,’ he observed.

I do not need to say that this definition of sickness seems to me 
pure fantasy. All functions have as their object the sustaining of 
life and tend constandy to restore the physiological condition when 
it is disturbed. The tendency persists in all morbid conditions, and 
it is this that already constituted for Hippocrates the healing power 
o f nature.
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Like Virchow, Bernard thus elevated the physiological model o f disease 
above the anato-pathological. ‘Medicine is the science o f sickness; physi
ology is the science o f  life; thus physiology must be the scientific basis 
o f medicine.’
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C L I N I C A L  P R A C T I C E  A N D  C L I N I C A L  S C I E N C E

T h e  pathological gaze penetrating the diseased body and the eye o f 
microscopy formed part o f wider attempts to apply the methods o f 
science to the whole medical enterprise, including the regular business 
o f clinical medicine. Alongside failures in the body’s structure or archi
tecture, defects in its functioning would also be studied.

For a long time practical medicine got by almost without techno
logy. ‘W e had few instruments o f precision,’ recalled Robert M orris 
(1857-1945), looking back on the beginning o f his medical career in 
N ew  York in the 1880s:

There was the stethoscope which, then as now, gave inside infor
mation in accordance with the sort of ear that was behind it. The 
clinical thermometer required three minutes for registering tem
perature, and people in general were more or less unfamiliar with 
its meaning. An old Irish lady in one of our Bellevue Hospital 
wards would not allow a thermometer to be put in her mouth on 
the ground that the doctor had put it in that of a patient in the 
next bed who had died less than an hour afterward. . . .

Before the year 1870, in this country there were no laboratories 
excepting those of anatomy, because the expense of laboratories 
seemed too great for the teachers who divided fees that were 
received from students.

But the desire was expressed for more precise recording o f physiological 
processes and pathological events, and this was to materialize in new 
visualizing and measuring devices like Ludwig’s kymograph. T h e  piece
meal observations typical o f earlier investigations were transformed into 
systematic bodies o f knowledge; take for instance what became the 
specialty o f haematology.

In the seventeenth century the microscope had first afforded 
glimpses into the composition o f blood. Swammerdam and M alpighi 
noted ‘small globules’ which were red blood cells, and Leeuwenhoek 
found that most mammals had circular red globules, while those o f



frogs, fish and birds were oval. T h e  French physician Jean Senac (1693- 
1770) mentioned ‘white globules o f pus’ in the lymph (i.e., white blood 
cells), while in his Experimental Enquiry into the Properties of the Blood 
(1771), Hewson described such globules forming in the lymph glands 
and thymus and reaching the bloodstream by way o f  the thoracic duct 
-  though he mistakenly thought red globules changed to white in the 
spleen.

Such studies were at an impasse, however, until Lister improved 
the microscopes. W orking with Hodgkin, Lister verified the variety 
o f cell shapes. Soon afterwards W illiam  Addison described the escape 
(diapedesis) o f  the white cells from the blood vessels into the tissues 
when attracted by inflammation, oozing into the infected area and form
ing pus. M agendie drew attention to the ‘large white globules’ which 
became known as leucocytes, while Alfred D onne (180 1-78) identified 
platelets, another physical component in the blood.

Understanding o f  blood composition was taken further by Gabriel 
Andral. Aware o f the relative proportions o f its four constituents -  
globules, fibrin, solids and water -  he observed how they varied between 
sickness and health. Establishing normal ratios, he linked fluctuations 
from the norm to different diseases. An excess o f  red globules (plethora) 
was accompanied by fever, dizziness and rapid heartbeat; anaemia (then 
being investigated by Addison) was quite different: the red globules 
were in meagre supply, producing low vitality. In Edinburgh John 
Hughes Bennett found that in leukaemia the normal ratio o f red to 
white blood cells was reversed.

M easuring and counting the components o f the blood became re
cognized as possessing diagnostic value. Hermann W elcker (1822-97) 
developed a method for counting white corpuscles. W illiam  Gowers 
(18 4 5-1915), who maintained in his On the Numeration of the Red Cor
puscles (1877) that an accurate red blood cell count provided the best 
index for diagnosing anaemia, devised a counter, the haemocytometer, 
attachable to a microscope, to give a more precise count o f the red 
blood cells. However, it proved difficult to use and unreliable.

Blood composition was just one field among many in which it 
became recognized that understanding o f diseases must hinge not just 
on the discovery o f tangible lesions (tubercles, tumours, etc.) but upon 
a knowledge o f  deviations from normal functioning. After all, post
mortems often revealed no obvious cause; dysfunction did not always 
correlate with structural defects -  and pain without lesion could not in
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every case be blamed on hypochondria! Since pathological anatomy’s 
dogmas were simplistic, physiology must come first for, in V irchow ’s 
dictum, ‘disease is nothing but life under altered conditions.’

Physiology gave a new breadth to clinical thinking by presupposing 
that medical science had to understand the normal no less than the 
pathological; indeed the latter depended on the former. H ence vital 
actions had to be analysed through studies o f the varying composition 
o f  blood and other indices o f illness, such as blood pressure, temperature 
and breathing rates. T o  this end, experimental physiology developed 
techniques for m onitoring organ functions, building on devices like 
Ludw ig’s kymograph, that unsleeping stethoscope which constandy sur
veyed and provided readings on the body. W hereas the stethoscope 
needed a trained auditor, the kymograph and its kin would objectively 
trace lines onto graph-paper -  though skills were needed to interpret 
the inked marks.

Instruments recording normal functions and vital actions were 
physiology’s assault on the dilemmas left unsolved by pathological ana
tomy. Another device was the spirometer, described by John Hutchinson 
(18 1 1-6 1)  in 1846, designed to measure the quantity o f air breathed 
by registering motions in the chest wall. Am ong other readings it 
metered the air expelled in the greatest possible expiration following 
the deepest possible intake o f air. Recording the vital capacity o f  more 
than 2000 healthy subjects, Hutchinson claimed his instrument could 
detect lung disease earlier than either percussion or auscultation. M ore
over, unlike the stethoscope, the spirometer was purely mechanical and 
needed no expert to read the results.

Another vital sign increasingly tested for diagnostic purposes was the 
pulse. Traditional Galenic and Chinese pulse lore demanded qualitative 
judgments that could be made only by experts. Sanctorius devised a 
pulsilogium for counting the pulse, and Sir John Floyer’s The Physician's 
Pulse Watch (1707) recommended timing the pulse against a clock, but 
these proved bright ideas that fell on sand. D eem ing the pulse an unre
liable pathological indicator, Laennec warned against its use.

T h e  opposite view bore some fruit after 1835 when Julius Herisson 
devised a sphygmomanometer which displayed the pulse beat in a mer
cury column. T his was clumsy and undependable; Ludw ig modified 
it by adding a pen-and-drum arrangement to record the pulse beat auto
matically, though his ‘kymographion’ was used only for animal experi
ments. In 1854, Karl V ierordt (1818-84) linked Ludwig’s recording
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apparatus with Herisson’s machine to create the sphygmograph, a pulse 
recorder usable for routine monitoring on humans. Etienne-Jules M arey 
(1830-1904), a man preoccupied with monitoring all human activities 
to gauge the efficiency o f  the human machine, refined this in i860, 
thanks to which evidence o f real clinical significance could be accumu
lated, with the potential for giving early warning against some heart 
conditions.

Diagnostic m onitoring o f  the pulse became linked to study o f blood 
pressure, for which the sphygmomanometer was devised. Its basic design 
was established in 1896 by Scipione Riva-Rocci (1863-1937): an inflat
able band was wrapped around the upper arm; air was pumped in until 
the pulse disappeared; it was then released from the band until the pulse 
reappeared, and the reading was taken. Blood pressure measurement 
was becoming an accepted clinical technique around the turn o f  the 
century and, as data increased, physicians were able to establish the 
normal blood pressure range and identify abnormalities pointing toward 
specific pathological conditions in the cardiovascular system. T h e  
American brain surgeon Harvey Cushing (1869-1939) would take read
ings in the course o f surgery to check heart strength, while from 1912 the 
Massachusetts General Hospital started measuring the blood pressure o f 
all admissions.

Another key vital sign to be recognized was temperature. Though 
the pathological significance o f  heat in fever was proverbial, measure
ment o f temperatures was slow in coming. Galileo and Sanctorius 
attempted to calibrate body heat, but in 1683 Robert Boyle could still 
scorn it as ‘a work o f  needless curiosity’ . T h e  eighteenth century brought 
a few pioneering advances. Gabriel Daniel Fahrenheit (1686-1736) 
developed first an alcohol and then a m ercury thermometer with a 
temperature scale calibrated to three points: o°, determined by a mixture 
o f  ice, water, and sal ammoniac or sea salt; 320, the freezing point o f 
water; and 96°, external human body temperature. Boerhaave used it 
with fever cases, and his student Anton de Haen regarded movement 
toward a normal temperature as a sign o f recovery.

Few, however, showed much interest before the mid nineteenth 
century. As in other fields, Andral proved an innovator. In 1841 he 
published recordings o f temperature variations in certain diseases; others 
followed, and around 1850 F. W . F. von Barensprung (1822-64) and 
Ludwig Traube (18 18 -76) compiled all available readings to argue that 
body temperature was a key indicator in diagnosis and therapy. T h e

3 4 4  S C I E N T I F I C  M E D I C I N E  I N  T H E  N I N E T E E N T H  C E N T U R Y



classic work, however, was Carl W underlich’s (18 15 -7 7 )  Das Verhalten 
der Eigenwdrme in Krankbeiten (1868) [The Tem perature in Diseases], 
which presented data on nearly 25,000 patients and analysed tempera
ture variations in thirty-two diseases, showing that temperature readings 
could differentiate fevers. W hat was important for understanding the 
course o f  disease, he insisted, was frequency o f  reading -  at least twice 
a day. Absolute accuracy was unnecessary, so nurses and even relatives 
could take temperatures. N orm al temperature signified health, fluctu
ations indicated disease, and certain temperature oscillations were signs 
o f particular maladies. Initially somewhat controversial, thermometry 
established itself, reinforcing the notion that specific, objective and pre
ferably graphic data were fundamental to clinical practice. In certain 
respects, pathology was being translated into recordings made by 
instruments.

Promoted by Liebig, chemistry also played an increasing part in 
checking normal function and pathological deviation. In the eighteenth 
century, M atthew Dobson developed tests for diabetes; in 1827, Richard 
Bright showed how the kidney complaint subsequently called Bright’s 
disease could be diagnosed by a single, simple chemical test. Chem ical 
analysis was crucial to Alfred Becquerel’s (18 14-62) 1841 urinalysis 
studies, establishing the average amounts o f  water, urea, uric acid, lactic 
acid, albumin and inorganic salts secreted over twenty-four hours, and 
correlating these with various disease conditions. In 1859, Alfred Garrod 
(18 19-19 0 7) devised a simple chemical test pathognomic for gout.

Bedside m onitoring raised questions as to the best method o f 
recording and representing data. W underlich believed thermometric 
observations -  discontinuous, dotted recordings o f biological events, 
taken at time intervals -  should appear sequentially on a chart as a 
continuous oscillating line, accompanied by similar depictions o f  the 
frequency o f the pulse and respiration. T h e  whole course o f the disease 
could be read at a glance.

M arey, by contrast, was in favour o f representing on paper continu
ous, real-time, biological motions, such as the beating o f a heart. T h e  
line based on such real-time recording was the best expression o f  medical 
changes:

T o  render accessible . . .  all the phenomena o f life -  movements 
which are so light and fleeting, changes of form so slow or rapid, 
that they escape the senses -  an objective form must be given
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to them. . . .  T he graphic curve o f a movement . . .  characterizes
completely the act which it represents.

W hichever, objectifying such findings made bedside medicine more 
scientific: W underlich spoke o f discovering ‘laws that regulate the cause 
o f  disease’. By 1900 it was becoming possible to understand a patient 
not by his story, nor even simply through pathological signs ascertained 
by the ‘medical gaze’, but by ceaseless physiological monitoring. T h e 
apparatus for numerical and chemical readings was generally simple 
and easily accommodated to the bedside and the general practitioner’s 
surgery.

Just as with the stethoscope over half a century earlier, the uptake 
o f  readings o f  temperature, blood pressure and so forth was uneven. 
Some physicians were keen, or believed patients craved the latest gadgets 
science could offer. Others regarded it as higher quackery or a form o f 
de-skilling, believing there was no substitute for the trained senses and 
finger o f  the experienced clinician. O ne enthusiast in England was C lif
ford Allbutt (1836-1925), a general physician who developed a particu
lar interest in nervous, cardiac and arterial disorders and after practising 
in Leeds finally became Regius professor o f  physic in Cambridge. 
T aking up H elm holtz’s invention, his Use o f the Ophthalmoscope in Dis
eases o f the Nervous System and of the Kidneys (1871) contained original 
observations. H e also modified the thermometer. W hen he commenced 
in practice, these were one foot long and took twenty minutes to get a 
reading. In 1867 he had a ‘short’ clinical thermometer made, six inches 
long, which registered its maximum in five minutes; a three-inch version 
followed.

If  uptake among private doctors was patchy, such measuring devices 
were incorporated into the more enterprising hospitals which lent them 
selves to routines, had trained nurses and paramedics to take the read
ings, and were often keen to accumulate data for research. Later and 
more complex forms o f monitoring machinery were suitable only for 
hospital and institutional use.

T h e  latter part o f the nineteenth century thus put ‘low-tech’ sci
entific testing on the agenda. T h e  laboratory ceased to be only for basic 
research -  diagnostic laboratories were being created to conduct routine 
clinical examinations. Clinical laboratories were the vehicles that trans
formed the new physiology into practical methods for diagnosing 
and treating illness. In hospitals the ward laboratory was developed,
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becoming more complex and employing technicians; these were now, 
opined Sir W illiam  Osier (1849-1919) -  writing in the era o f H enry 
Ford and o f  scientific management -  ‘as essential to the proper equip
ment o f the hospital as the interns. T h e y  are to the physician just as 
the knife and scalpel are to the surgeon.’

Through such developments the gap between the hospital and the 
laboratory was bridged, though new chasms m ight open between the 
hospital and general practice. T h e  stethoscope began the opening up 
o f the living body to science and the medical gaze, biomedical research 
was being put to good effect, and the hospital was beginning to resemble 
a factory.
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C H A P T E R  X I I

N IN E T E E N T H -CE N T U R Y  
MEDICAL CARE

‘I hope that Lord Grey and you are well -  no easy thing 
seeing that there are above 1500 diseases to which Man is 
subjected.’

Sydney Sm ith to L ady G rey, February, 1836

T H E  M E D I C A L  P R O F E S S I O N  

I N D U S T R I A L I Z A T I O N ,  T H E  R I S E  O F  M A R K E T  S O C I E T Y  and the
middle classes, the inexorable pressure o f numbers and the reform o f 
the state -  all these and other modes o f modernization made their mark 
upon the medical profession during the ‘age o f  improvement’, posing 
problems yet offering opportunities.

M ore doctors were needed; there was more m oney to buy their 
services; and, with aristocratic nepotism and patronage being challenged 
by bourgeois ideals o f merit and achievement, the profession could 
collectively aspire to higher status and individual practitioners could 
hope for success in a career open to talent.

Private practice operated within an economic nexus in which doctors 
were self-employed petty capitalists; it was a market which could be 
lucrative but which was also competitive and insecure. T h e  small-time 
practitioner m ight not be very different from the shopkeepers he looked 
down upon -  indeed he might actually call the practice his ‘shop’, 
earning his daily bread by dispensing brightly coloured medicines. M edi
cal practice was, nevertheless, a going concern. Its overheads were m od
est: training was admittedly expensive, but the surgeon needed only his 
tool-bag and the family doctor a horse and a drugs cabinet; before 
the twentieth century there was no call for costly premises, expensive 
equipment and insurance policies. M edicine wasn’t a hazardous boom-

348
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or-bust venture like running a factory or a theatre. Product demand 
never failed, reasonable patients would not hold out excessive expec
tations o f miracles, and caveat emptor was the watchword.

Like tailors and landscape gardeners, prudent doctors deferred to 
their betters. ‘Fine folks use their physicians’, groused D r G eorge 
Cheyne in the 1730s, ‘as they do their laundresses and send their linen to 
be cleaned in order only to be dirtied again,’ and the nineteenth-century 
doctor m ight still be put in his place. T h e  ‘quality’ m ight admit doctors 
only by the tradesmen’s entrance and pay their bills appallingly late. 
G eorge Eliot had Lady Chettam remark in Middlemarch (1872), ‘For 
my own part, I like a medical man more on a footing with the servants.’ 
But the social slights fashionable doctors bore m ight still be preferable 
to the plight o f those practising in the sticks or in the slum quarters o f 
the festering ports and industrial towns, the much put-upon ‘6d doctors’, 
and those serving more or less gratis at dispensaries and charities in 
hopes o f getting their name around. Life was also hard for many a 
‘horse and buggy’ doctor in the American midwest; in rural Russia, 
the Australian outback and wherever else conditions were raw, patients 
formed a floating, feckless, hardbitten population, and passing irregulars 
and medicine-show hucksters spelt rivalry.

Some struck it lucky, like Sir H enry Halford (1766-1844), the 
courtly attendant to four successive British monarchs, who enjoyed 
entree into the highest circles and the income o f a peer. So suave was 
his bedside manner that aristocratic women were said to prefer dying 
with Sir H enry than living with lesser physicians. Another success story 
-  not quite rags-to-riches but ‘bright lad made good’ -  was that o f Sir 
W illiam  Jenner (1815-98). O f  modest background, he gained his medi
cal education at the new London University, soon to challenge Edin
burgh as the favourite medical school for the petty bourgeoisie. In 1837, 
the year Victoria came to the throne, he started up in private practice, 
combining it with a junior post as surgeon-accoucheur to a maternity 
charity. He became professor o f pathology at University College H ospi
tal, where he had clinical duties; at the London Fever Hospital and at 
the Hospital for Sick Children in Great Ormond Street.

Jenner was a good diagnostician and teacher, and spoke up for 
preventive medicine. H e left a modest mark on medical science, differen
tiating typhus from typhoid fever on the basis o f  postmortem examin
ations (1849) and publishing on diphtheria, rickets, tuberculosis and 
other diseases. But his income came from private practice and, becoming
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overloaded, he began shedding the public appointments which had given 
him his leg-up. His reputation could bear this because in 1861 he became 
physician-extraordinary to the queen. T h e  superior rank o f physician-in
ordinary followed the next year; and for thirty years he managed the 
medical affairs o f the royal household, tending Prince Albert during his 
fatal illness from typhoid, and the Prince o f W ales for the same disease 
in 1871. In due course he got his baronetcy, numerous decorations and 
(the ultimate professional accolade) the presidency o f  the Royal College 
o f Physicians.

Everywhere the cream did very well. Thirty-six British doctors were 
knighted between 1850 and 1883, and fifteen others given baronetcies; 
Joseph Lister (18 2 7-19 12 ) was the first to be made a peer. A  few, like 
Virchow  and Koch, Bernard and Charcot, achieved hero status and had 
Strassen and rues named after them -  though none so many as Pasteur 
who was not actually a physician. T h e emergence o f  H arley Street as 
the consultants’ quarter in London’s W est End -  the 36 doctors it 
housed in 1873 leapt to almost 150 by 1900 -  marked the consolidation 
o f an inner circle o f well-heeled consultants, well-respected in the pro
fession and well-connected in society, dining at the best clubs and marry
ing o ff their daughters advantageously. H arley Street’s reputation was 
chequered; some o f its consultants shone for fashionability rather than 
ability, and Archibald Cronin (1896-198 1), him self a physician, used 
his novel The Citadel (1937) to expose its mercenary and seedy side. 
M ore modestly, many a general practitioner achieved respectability as 
a pillar o f provincial society: earnest, upright and public-spirited, sitting 
on church and charity committees, invited to the mayor’s ball, or captain 
o f the village cricket team.

In the social stakes doctors on the whole fared less well than their 
professional cousins, the lawyers, who had more opportunities for 
money-making and whose skills gave better opportunities for lucrative 
public office. In Somerset M augham ’s O f Human Bondage (1915) a snob
bish old lady remarks that in her youth, around 1850, medicine was 
regarded as not fit for a gendeman’s son; other commentators allude to 
its insecure social status. Gustave Flaubert, himself a Rouen surgeon’s 
son, mercilessly mocked the pompous officter de sante, Charles Bovary, 
and was happy to show him getting his come-uppance. Bovary and his 
ilk were unable to compete with an upstart drugs vendor -  who was 
then awarded the Legion d'ho?ineur. Likewise, G eorge E liot’s Tertius 
Lydgate in Middlemarcb had a spanking new Paris medical education



and spoke passionately o f progress, being fired with ‘the conviction that 
the medical profession as it m ight be was the finest in the world; pre
senting the most perfect interchange between science and art; offering 
the most direct alliance between intellectual conquest and the social 
good’. Y et he was not quite accepted in society and made a hash o f  his 
life. If  jokes and cartoons ceased to present doctors as lethal and lecher
ous, their later image in Punch was o f a tribe steeped in snobbery and 
devoted to self-advancement.

Amid the rank-and-file, the anxiety was that medicine was growing 
‘overstocked’. W ith  a plethora o f doctors jostling for affluent invalids 
and faced by brisk competition from druggists, chemists and hucksters, 
medicine risked becoming a cut-throat, cut-price trade. ‘O vercrowding’, 
however, was less an objective fact than the gripe o f vulnerable prac
titioners trying to convince legislators to restrict professional entry or 
ban rivals; many strata o f  the population rarely saw a doctor in a system 
in which purse-strings rather than need determined access. Y et 
professional insecurity was real enough on both sides o f the Atlantic 
until well into the twentieth century. W ith  the choice o f eligible 
professions so limited, medicine was a magnet for the middle classes. 
Purchasing a desirable practice might involve an awesome outlay; junior 
partners often had to chafe under a senior colleague who hogged all 
the better-paying patients; and a young doctor without connexions 
m ight take years to get established. W e owe Sherlock Holm es and D r 
W atson to the fact that D r Arthur Conan D oyle (1859-1930) had a 
slack surgery in his early years, giving him both the time and the need 
to write.

And it was for these reasons -  career insecurities -  that reformers 
like Thom as W akley (1795-1862), founder o f the Lancet (1823), battled 
to raise medicine into a respected profession, with structured, regulated 
entry and lofty ethical ideals -  called restrictive practices by their foes. 
These might prove double-edged. W hile lim iting damaging com 
petition, professional regulations also tended to curtail lucrative sidelines 
like marketing nostrums, running rest-cure establishments or per
forming abortions; professionalization m ight thus raise status more than 
income. In the U K  at least, it was only when the state began to under
write general practice following the 1911 National Insurance Act and 
the National Health Service (1948), that medicine paid well for all. 
From the inter-war years, third party insurance helped do the same in 

the U S A .
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Although historians speak o f the rise o f professional society, the 
nineteenth-century state was not particularly accommodating to the 
medical profession. Statesmen sought to avoid being bogged down in 
medical regulation and reform. Politicians preaching economy and rad
icals denouncing jobbery were not likely to lend sympathetic ears to 
ancient chartered corporations wanting their privileges shored up by 
statute, or even to reformers seeking to promote the public health at 
taxpayers’ cost.
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F R A N C E

In France the Revolution’s medical legacy was the abolition o f the 
university licensing faculties which had been the bastions o f ancien regime 
medicine. By ending these and all the other old guilds and royal aca
demies, the Revolution briefly embraced an exceptionally anti-elitist 
ideal o f  liberte and egalite, with practice thrown open to all, formally 
trained or irregulars. For a modest fee, anyone could acquire a legal 
permit to practise -  a degree o f openness unmatched in Europe.

This did not last and, while abolition o f the old corporate regulation 
was ratified, medicine was rapidly brought under central control. In 
1794, the National Convention decreed the establishment o f an ecole de 
sante (school o f health) in Paris, with twelve professors; others (with six 
professors) were formed at M ontpellier and Strasbourg. Low er grade 
officiers de sante (health officers) were also to be trained, to m eet wartime 
crises and provide basic medical cover. Teaching at the schools united 
physic and surgery and valued learning by doing, the accent being on 
practical dissection and bedside teaching. Thereafter, French medical 
education lay in state hands.

Napoleon went further to restore professional order to French 
medicine. In 1803 direct state examination and licensing o f both tiers 
o f practitioners were introduced: doctors o f medicine or surgery holding 
degrees certifying four years o f medical education were thenceforth 
qualified to practise anywhere, while officiers de sante were restricted to 
elementary practice in the region where they had been certified. This 
nationalization o f training and licensing gave medicine a boost. Schooled 
in the new patho-anatomy, Paris-trained doctors could pride themselves 
upon being the scientific and professional top dogs. French medicine 
thus passed from ancien regime provincial corporate control, through
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anarchy, to a rigidly centralized licensing system, with similar develop
ments occurring in the Netherlands, the Rhineland, Italy and other 
regions subjected to Napoleonic conquest, medical reforms being 
exported with empire.

T hroughout the nineteenth century the French medical profession 
remained essentially as ordained by Napoleon, with distinctions 
enforced between authorized professionals and irregular healers. T h e  
profession thereby gained effective m onopoly over urban practice and, 
despite the persistence o f peasant and religious healers (maiges), it infil
trated the countryside. Benefiting from state sanction and from the 
superb clinical experience afforded by the teaching hospitals, it emerged 
strengthened. T h e  health officers dwindled until they were wound up 
in 1893.

G E R M A N Y

Developments took a different direction in the German-speaking lands. 
T h ere medicine had long been bureaucratically regulated, with the 
princes’ medical councils licensing practice. Physicians were function
aries, holding quasi-official status, and medical policing authorized 
health supervision o f  everyday life. T his was to change, first in Prussia 
and then, after German unification (1871), throughout the Reich.

By an act o f  21 June 1869 Prussia established freedom o f healing 
(Kurierfreiheit), with liberals like Virchow  and conservatives like Bis
marck joining in unwonted alliance to end the old m onopoly and throw 
practice open. Progressives were convinced that, with the spread o f 
enlightened opinion, the public would turn only to qualified doctors, 
while abolition o f  privileges offered the regime an easy way to curry 
popular favour. Deregulation brought more openings but competition 
all round and, right up to the N azi era, alternative healers flourished 
in Germany, rather as in the U S A , with the state’s blessing. In Prussia 
alone (excluding Berlin) the total o f  recognized irregulars rose from 
269 in 1876 to 4104 in 1902: one for every five qualified doctors. 
Irregulars were nevertheless barred from official medical duties and 
offices; they could not issue certificates, perform vaccinations, prescribe 
dangerous drugs, become district physicians or (from 1883) treat panel 
patients; apothecaries who kept shop and midwives were also denied 
the right to practise medicine.
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T w o  developments palliated the effects o f  this free-trade ordinance. 
In 1883 Bismarck established a sweeping system o f medical insurance, 
which in effect offered state employment to regular doctors who so 
wished. And a law o f 1899 extended the powers o f the Kreisarzt or 
district physician, a post open only to regulars. It became his job to 
supervise apothecaries and hospitals; to assume public health and social 
hygiene duties in fields like school medical inspection, infant welfare, 
provision for physical defectives, mental patients and the infirm; and to 
act for the state in a medico-legal capacity.

B R I T A I N

In Britain no reforms matched the toppling o f the old medical corpor
ations in revolutionary France, and indignation seethed among rank- 
and-file practitioners who felt denied a control over their own 
professional lives. T h e y  resented being undercut by untrained chemists, 
druggists and quacks, against whom the state afforded them (or, as they 
phrased it, the public) no protection. T h e y  resented the lordly Royal 
Colleges o f Physicians and o f  Surgeons, who pretended to represent 
their interests while defending only the perks and privileges o f  the 
metropolitan elite.

Unlike Germ any or post-revolutionary France, British practitioners 
continued to be licensed not by the state but by their respective royal 
colleges. Resisting reform, these oligarchic bodies were subjected to 
ferocious censure, notably from Thom as W akley’s Lancet, which stabbed 
away at medical grandees and quacks alike. T o  gain some voice, doctors 
set up local medical societies, calling for the abolition or democratization 
o f the colleges, bans on unqualified practice, and a single national regis
ter for all qualified medical men (the admission o f women never crossed 
their minds). T h e  Provincial Medical and Surgical Association, founded 
in 1832 by Charles Hastings (1794-1866), gave expression to provincial 
and then also to metropolitan opinion, becoming in 1855 the British 
M edical Association, the general practitioners’ platform. From 1857 its 
organ was known as the British Medical Journal.

Comparable bids for professional solidarity were made elsewhere, 
as national medical societies became established: the American M edical 
Association (1847), the Association Generate des Medecins de France 
(1858) and the Canadian M edical Association (1867). Such national
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societies built up professional strength, crusaded against irregulars and 
lobbied governments. By 1900, they had grown in numbers and stand
ing. Success varied, however, as medics strove for state protection in a 
climate often antagonistic to m onopoly and unconvinced that regular 
medicine was best.

It was in the United States that regulars faced the most daunting 
challenge. Congress accepted no responsibility for medical licensing or 
policing, and state legislatures had small reason to privilege allopaths 
when medical sects enjoyed popularity in the new nation’s anti-elitist 
atmosphere. W ith  medical schools unregulated and practice unlicensed, 
well m ight the American physician look enviously to Europe, where his 
colleagues faced less aggressive competition from sectaries, could count 
on some deference towards learning and were less likely to have to cope 
with the blunt frontier mentality. T h e  autobiography o f  Edward Jarvis 
(1803-84), who practised in Louisville, Kentucky and various N ew  
England towns in the 1830s and 1840s, reveals how vulnerable a doctor 
was to small-town political and sectarian religious prejudices.

In Britain, reform stalled because Parliament regarded medical regu
lation as a minefield. But gradually laissez-faire yielded to the neo
paternalism o f a Victorian administrative state prepared to shoulder 
greater responsibilities, in part to placate a more democratic electorate. 
Parliament’s growing promotion o f  public health led to official appoint
ments for medical men, forging links between the profession and the 
state, though public employment itself bred new intra-professional 
tensions.

Meanwhile the licensing system had been overhauled. Agitation led 
to the Apothecaries Act in 1815, the first attempt to set standards o f 
professional education in England and W ales. All apothecaries (in effect, 
general practitioners) were to be licensed, after attendance at approved 
lectures and six months’ hospital clinical work. Th ou gh  critics disowned 
it as a reform which essentially confirmed the status quo, general prac
titioners would at least have undergone some academic and clinical 
training, thereby raising their standing.

A  further forty years’ pressure, prevarication and politicking were 
required to produce the M edical Act o f 1858, another compromise 
which pleased no one but which worked. T h is established a unified 
medical register o f  all approved practitioners, who alone would be eli
gible for public employment, specified entry qualifications, and created 
the General M edical Council ( G M C )  as an ethico-legal watchdog, with



jurisdiction over malpractice and ‘infamous conduct’ including advertis
ing and collaboration with irregulars. T h e first M edical Register (1859) 
contained the names o f about 15,000 doctors -  a century later there 
were six times as many.

As the G M C  was dominated by the (as yet unreformed and olig
archic) colleges, and unlicensed practice continued to be lawful, bodies 
like the B M A  still felt aggrieved, especially as elite physicians and 
surgeons were further strengthening their position in hospitals. N ever
theless medical licensing, and the threat o f removal from the register, 
at least marginalized quacks and irregulars. And the boisterous, jovial 
sporting atmosphere o f the all-male medical school with its student 
high-jinks and horseplay was consolidating an esprit de corps that helped 
doctors to present some kind o f united front:

‘Nothing like dissecting, to give one an appetite,’ said M r Bob 
Sawyer, looking round the table.

M r Pickwick slightly shuddered.
‘Bye the bye, Bob,’ said M r Allen, ‘have you finished that leg 

yet?’
‘Nearly,’ replied Sawyer, helping himself to half a fowl as he 

spoke. ‘It’s a very muscular one for a child’s.’
‘Is it?’ inquired M r Allen, carelessly.
‘Very,’ said Bob Sawyer, with his mouth full.
‘I’ve put my name down for an arm, at our place,’ said M r Allen. 

‘W e’re clubbing for a subject, and the list is nearly full, only we can’t 
get hold of any fellow that wants a head. I wish you’d take it.’

‘N o,’ replied Bob Sawyer, ‘can’t afford expensive luxuries.’

For Dickens, medical students were ‘young gentlemen who smoke in 
the streets by day, shout and scream in the same by night, call waiters 
by their Christian names, and do various other acts and deeds o f a 
facetious description’.
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T H E  A D M I S S I O N  O F  W O M E N

A  modest breach was made in this clubby, chummy male monopoly 
when women stormed the medical citadel. W om en had always been 
engaged in practical healing, but in 1800 they were everywhere pro
fessionally excluded, not least because they were also barred from univer
sity. Reactionaries warned that young ladies were gynaecologically and
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psychologically unfit for higher education: dominated by her ovaries, a 
woman’s place was in the home as wife and mother. Over-exercise o f 
the brain would divert energy from the womb and lead to sterility and 
hysteria -  and anyway, with its blood and guts, medicine was no pro
fession for ladies!

It is no accident that the first woman doctor graduated in America, 
since that was where licensing was least stringent.* A  Bristol sugar- 
refiner’s daughter, Elizabeth Blackwell (18 2 1-19 10 ) graduated in 1849 
top o f  the class from the Geneva M edical School in N ew  York. 
Blackwell, who believed nature made women better healers than men, 
went on to found the N ew  York Infirmary for Indigent W om en (1857) 
and to organize nurses in the American C ivil W ar. 1850 brought the 
foundation in Philadelphia o f the W om en’s M edical C ollege o f  Penn
sylvania. Also early in admitting female medical students were Berne 
and Zurich, where many Russian and German women studied.

T h e  first woman to qualify in Britain was Elizabeth Garrett (1836— 
1917), who exploited various legal loopholes to obtain the diploma o f 
the Society o f  Apothecaries in 1865, thereby securing enrolment on the 
M edical Register. Indefatigable in pressing for wom en’s acceptance in 
the profession, by 1870 she had developed an extensive private practice, 
established St M ary’s Dispensary for W om en, received a medical degree 
from the University o f Paris and married the wealthy James Anderson. 
She was instrumental in the establishment in 1874 o f the London School 
o f M edicine for W om en, and through a further bureaucratic oversight 
was admitted to the British M edical Association, which did not officially 
enrol women until 1892.

T h e  main battleground in the educational war was Edinburgh U ni
versity, thanks to campaigns waged by Sophia Jex-Blake (18 40 -1913 ) 
whose desire to become a doctor had been fired by meeting Blackwell. 
Refused by London University, she was admitted as a student to Edin
burgh, matriculating in 1869 with four other women students. But com 
plaints to the university court led to their being disqualified from 
graduation and offered mere ‘certificates o f proficiency’. Amid student 
riots, an appeal against this ruling was first upheld then overturned.

* A  unique exception was D r James Barry (17 9 7 -18 6 5 ), w ho practised as a medical 
officer in the British army and enjoyed a reputation as a crack marksman as well as a 
skilled surgeon. T h e  autopsy perform ed after his death revealed that D r Barry was 
female.



T h e  battling Jex-Blake, who had meanwhile taken her M D  in Berne, 
eventually became licensed through the College o f Physicians in Ireland. 
She opened the London School o f M edicine for W om en in 1874, and 
three years later female medical students gained access to clinical experi
ence through the London (later the Royal) Free Hospital. An Act o f 
Parliament in 1876 finally empowered examining bodies to allow women 
to qualify.

In due course entry rights for women were won everywhere (in 
Germ any only at the beginning o f the twentieth century), but resistance 
remained strong. St M ary’s Hospital M edical School in London, which 
let female students in during the crisis o f the First W orld W ar, barred 
them again later (the school prided itself on its rugby team). T h e  reforms 
in American medical education following the Flexner Report (1910) also 
resulted in the closure o f  some women’s medical schools; it was only 
after the Second W orld W ar that the Harvard and Yale medical schools 
opened their doors to women. By 1976, 20 per cent o f British doctors 
were women, and in 1996 for the first time more than half the intake 
to British medical schools was female.
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P R I V A T E  P R A C T I C E

T h e Bismarckian reforms, as we have seen, established a national 
insurance scheme in Germ any which foreshadowed the assimilation o f 
the medical profession within a state-run health care system. But medical 
practice everywhere remained grounded on the ideal and reality o f the 
private system, fee-for-service and market-driven. T h e personal 
relationship between physician and patient, perhaps sanctified by a 
framed copy o f the Hippocratic Oath hanging above the physician’s 
desk, confirmed cherished ideals o f  individual freedom, confidentiality 
and male honour. A t its best, it was a system in which the doctor became 
a trusted family friend and, like the priest or pastor, a pillar o f  the 
community. Care, courtesy and compassion were valued even though 
the doctor’s medications could do little against the dysentery, scarlet 
fever, puerperal fever and pneumonia which still, in 1900 as in 1800, 
wreaked countless family tragedies among rich and poor alike.*

Private practice had its merits, and many have looked back nostal

* Changes in bedside practice since 1800 are surveyed in C hapter 21.
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gically upon the old-time family doctor who rode out in all weathers to 
help babies into this world and the dying into the next. ‘I had enormous 
admiration for him ,’ a modern British general practitioner has written 
about his senior partner around 1950, because ‘like so many o f  his 
generation, he was there.. . .  H e was just in his practice every morning 
and every evening, day in and day out, week in and week out, year after 
year.’ T h a t tribute m ight equally have been paid in 1850 or 1900.

But provision was patchy. Aspiring physicians clustered in capital 
and cathedral cities, spa and health resorts like Bath, Biarritz and 
Marienbad, awash with affluent valetudinarians and convalescents; but 
they could be few and far between in the slumlands where they were 
really needed. Endemic poor health and high levels o f  peri-natal deaths 
showed that health care needs were not being m et by market mechan
isms. But, Germ any excepted, the new century dawned without solutions 
on the statute book for the daunting problem o f the distribution o f 
medicine through society. Prizing their independence, the profession 
was suspicious o f public employment. ‘State medicine’ was a concept 
which, though touted by some, was widely feared: Darwin’s bulldog 
Thom as H uxley (1825-95) declared that, when it came to the choice 
o f a doctor, government should ‘let everybody do as he likes’; indeed, 
in 1909 Parliament bowed to protests and ended compulsory smallpox 
vaccination (the threat was admittedly declining).

M edicine was deeply divided about its future. For every Virchow  
advocating state medicine there were thousands o f doctors wanting to 
be left alone; for every Virchow  granted a state funeral there were 
thousands o f anonymous, unsung, overworked practitioners haunted by 
bad debts and dying patients. G eorge Bernard Shaw’s The Doctor's 
Dilemma (1906) poked fun at a profession which was a queer mix o f 
science and sham, idealism and cupidity. ‘Have we lost faith?’, he 
quizzed. ‘Certainly not; but we have transferred it from G od to the 
General M edical Council.’ Y et the very fact that Shaw -  a health 
crank who embraced vegetarianism and dreamed o f man and superman 
-  was driven to write this play suggests that the doctor’s dilemma was 
becoming society’s problem.
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S U R G E R Y

If  bedside practice remained largely business as usual, one branch o f 
medicine broke free o f  its ancient chains. Thanks to bold individuals 
and some epochal innovations, surgery changed more in the nineteenth 
century than in the previous two thousand years, paving the way for 
today’s high-profile, high-tech, sky’s-the-limit specialty.

In 1800, as in Pare’s time, operative surgery rarely went beyond 
breakages, fractures and amputations, and even these were highly 
chancy, on account o f  infection. For all that, the old image o f the brutal 
sawbones was disappearing. W ell-trained general practitioners were 
pouring o ff the assembly lines in Paris, London and Edinburgh, Vienna 
and Leiden; the merger o f surgical and medical education worked to 
surgery’s benefit; and a generation o f European warfare gave beginners 
boundless practice on battlefields and the quarterdeck.

T h e hospitals o f London and Paris provided theatres for virtuoso 
surgeons rated and feted rather like stars (‘actors and surgeons . . .  are 
all heroes o f the m oment,’ commented Balzac). Operating day was a 
weekly show with celebrities performing before colleagues, students and 
the public at large; scores o f spectators might flock in, applauding the 
surgeon as he approached the wooden operating table with its leather 
straps and sawdust to soak up the blood. T o p  operators commanded 
top fees for their private operations, performed o f course in patients’ 
homes: Asdey Cooper (176 8 -18 4 1) o f G u y ’s, for example, earned 
the stupendous sum o f £15,000 each year, thanks to his legendary 
brilliance.

T h e  range o f operations attempted was narrow and their total small 
-  even a large teaching hospital might have just a handful each week. 
T h e  most common was amputation, necessitated by accidents and by 
tubercular infections producing bone necrosis. Post-operative infection 
meant that mortality might be as high as 40 per cent. T h e  surgeon’s 
only answers to the excruciating pain attending all knife-and-saw work 
were skill and speed. In 1824, Asdey Cooper took twenty minutes to 
amputate a leg through the hip joint; ten years later, James Syme (179 9 - 
1870) was doing it in ninety seconds. Brilliance was timed by the stop
watch. ‘L ook out sharp,’ it was said o f Sir W illiam  Fergusson (1808-77) 
at work, ‘because i f  you only wink, you’ll miss the operation altogether.’



T h e  most influential English surgeons were John H unter’s apostles. 
John Abernethy (176 4 -18 31), like his mentor, placed great emphasis 
on anatomy, seeking to turn surgery from craft into science. In 1814 
he was made professor at the College o f Surgeons, newly moved to 
magnificent new premises in Lincoln’s Inn Fields. Another was H enry 
C line (1750 -1827), a man so dedicated that he even lectured on his 
wedding-day. But the leader was Cooper: for him, as for H unter his 
hero, a day without dissecting was a day lost. Unlike the blunt Hunter, 
however, C ooper was a debonair man o f the world who hobnobbed in 
the highest circles (removal o f  a cyst from G eorge IT ’s head made him 
Sir Astley Cooper, Bart). His most famous operation involved an attempt 
to overcome the problem o f  aneurysm, a ballooning in one o f  the large 
arteries -  a field explored by Hunter. Finding a pulsating tumour in a 
man suffering from abdominal pain, he diagnosed an aneurysm, knowing 
it would soon burst and bleed him to death. After testing on a cadaver 
in the dead-room, he operated and technically succeeded, although the 
patient later died. His Anatomy and Surgical Treatise o f Inguinal and 
Congenital Hernia (1804-7) was based upon years o f dissections and 
operations.

Am ong the rising generation, Robert Liston (1794-18 47) was a lion 
o f  a man with a sharp knife and a sharper temper. Speed was his forte, 
biting his blade between his teeth like a butcher so as to free his hands 
and save time. Lithotom y, he declared, ‘should not occupy more than 
two or three minutes at most’ . From 1818 he taught anatomy in Edin
burgh, assisted by Syme (who ‘never wasted . . .  a drop o f  ink or a drop 
o f  blood’) until they quarrelled. T h e operations Liston performed in 
the homes o f his private patients included the removal o f  a scrotum 
tumour, weighing forty-four pounds, which boosted his fame. In 1835 
he moved to University College London, where he became celebrated 
as a teacher.

M any surgeons won honours at war. In England, G eorge James 
Guthrie (176 5-18 56 ) sought to humanize the treatment o f  the 
wounded. T h e  surgeon-anatomist Charles Bell was present at the Battle 
o f W aterloo (1815), which gave him unique opportunities for treating 
gunshot wounds:

It is impossible to convey to you the picture of human misery 
continually before my eye. . . .  W hile I amputated one man’s thigh, 
there lay at one time thirteen, all beseeching to be taken next. . . .
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It was a strange thing to feel my clothes stiff with blood, and my
arms powerless with the exertion of using the knife!

In France, Dom inique Jean Larrey (1766-1842), became chief sur
geon to the army, went on all N apoleon’s campaigns, gained the 
em peror’s friendship (and a barony), and recorded his adventures in his 
memoirs. Serving with the army o f the Rhine he introduced his ambu
lances volantes (flying ambulances) -  light, two-horse, two-wheeled, well- 
sprung vehicles -  which enabled the wounded to be whisked from the 
thick o f the fighting rather than bleeding in agony until it was over. A  
champion o f early amputation, Larrey claimed that at the Battle o f 
Borodino ‘I performed in the first 24 hours, about 200’ : one every seven 
minutes! T h eir fate is not recorded.

Others made their mark in France: Joseph F ra n c is  Malgaigne 
(1806-65), surgeon to the Hopital Saint-Louis o f  Paris, became a knee
cap specialist, while his colleague at the Hopital, Auguste Nelaton 
(1807-73), invented a porcelain-tipped probe to locate bullets. H e 
treated both Garibaldi and Napoleon III. M ost illustrious was Guillaume 
Dupuytren (1777-18 35 ); O f  humble stock, he joined the Paris H otel 
D ieu in 1802, rising to chief surgeon. T h e  first to classify burns system
atically, he developed new plastic surgery for repairing skin defects 
and scars. A  dazzling technician and eloquent lecturer, Dupuytren was 
eccentric (he operated in a cloth cap and carpet slippers) and notorious 
for his arrogance and cynicism. Eminent surgeons and anatomists had 
a reputation for aggression, W illiam  Hunter suggesting it was because 
‘the passive submission o f  dead bodies, their common objects, may 
render them less able to bear contradiction.’ O n his death-bed, D upuy
tren spurned surgery, declaring he would rather die by G o d ’s hand.

Innovation was in the air. Johann Friedrich Dieffenbach (179 4 - 
1847), professor at the Berlin Charite, developed surgery for cleft palate 
and for squinting, and then turned to stammering. ‘T h e  idea lately 
suggested itself to m e,’ he observed in 1841, ‘that an incision carried 
completely through the root o f the tongue might be useful in stuttering 
which had resisted other means o f  cure.’ His operation consisted o f 
making a horizontal section, and excising a triangular wedge -  rather a 
drastic procedure. H e tried it out on a thirteen-year-old boy who ‘stutt
ered in Latin and French as well as in his own language’. T h e  first thing 
the boy said after the operation (we may admire his sang froid) was, 
‘T h ere is some blood running down m y shirt’ .
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Surgeons o f all nationalities took up the stammering operation. T w o  
Frenchmen, Alfred Velpeau (1795-18 67) and Jean Amussat (179 6 - 
1856), were soon incising tongues; the fad spread to England, and later 
surgeons extracted the adenoids, and even occasionally tried trephining 
the skull to stop speech defects. T h e  craze started by Dieffenbach was 
denounced by the Lancet as ‘a perfect mania for operating’, condemning 
‘the frightful attendant haemorrhage, the great risk o f losing the tongue, 
or life itself’ . N ever short o f critics, such surgical fashions were carica
tured in Flaubert’s portrait o f  Charles Bovary’s disastrous attempt to 
correct clubfoot with the knife.

Breaches were being made in surgical conservatism, and it was pre
dictably in America that the boldest operations were ventured, notably 
in gynaecological surgery, with Ephraim M cD ow ell (177 1-18 3 0 ) and 
James M arion Sims (1813-8 3) leading the field. Having studied under 
John Bell (1763-1820) in Edinburgh, M cD ow ell practised near the 
frontier in Danville, Kentucky. In 1809, he was called to a forty-seven- 
year-old woman, Jane Todd. She seemed pregnant, but he realized that 
her abdomen was swollen by a huge ovarian cyst. Th ough  discussed by 
Bell, ovariotomy had never actually been done, but ‘she appeared willing 
to undergo an experiment’. W orking at home, M cD ow ell took twenty- 
five minutes to remove the fifteen-pound water-filled tumour from the 
fully conscious M rs Todd, who sang hymns to drown the pain, and 
lived for a further thirty-one years.

M cD ow ell performed ovariotomy on thirteen patients, eight o f 
whom recovered. T h e  Attlee brothers in Pennsylvania then made it 
routine. John (1799-1885) did 78 between 1843 an<̂  I ^^3> with 64 
recoveries, while W ashington (1808-1878) reported 387. Like all risky 
innovations, it met with a mixed reception. Liston lashed the ovariotom- 
ists as ‘belly rippers’, and critics suggested it was done only to allow 
surgeons to practise pelvic surgery. All the same it was performed in 
England at least 200 times between 1838 and 1855, being regularly 
done by Spencer W ells (1818 -97) in London (he notched up his 1000th 
in 1880). Although keen on cleanliness, W ells had a mortality rate o f 
25 per cent until he adopted Listerian antiseptic techniques in 1878.

James M arion Sims was responsible for a second dramatic achieve
ment, the treatment o f  vesico-vaginal fistula, a condition common after 
mismanaged labour, in which a tear develops in the vagina, the bladder 
or rectum, resulting in permanent incontinence. An innkeeper’s son, 
Sims studied at the new Jefferson College in Philadelphia, settled in
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Alabama and built a reputation. Slave-women came to him with fistulas, 
but operations to correct these had never succeeded, and Sims did 
nothing. Soon afterwards, attending a woman who had suffered a uterine 
displacement in a riding accident, he put her into a lateral position 
(‘Sims’ position’), thus facilitating vaginal examination. W ith  the aid o f 
a special curved speculum, he now found he could see the fistula ‘as no 
man had ever seen it before’; thus encouraged, he began trying out an 
operation on slaves to mend such tears in the vagina and bladder. He 
operated on his first patient no fewer than thirty-three times before the 
leak was stopped, in what he modestly called ‘one o f the most important 
discoveries o f  the age for suffering humanity’. In 1853 he moved to 
N ew  York; there he established the W om en’s Hospital, which became 
a major gynaecological centre. Sims displayed his operation in Europe 
in the 1860s.

Hysterectomies also grew more common, and from 1872 another 
American, Robert Battey, popularized a further operation called ‘normal 
ovariotomy’, in which healthy ovaries were removed to relieve symptoms 
in women diagnosed hysterical or neurotic. Elizabeth Blackwell claimed 
Battey’s operation betrayed an ‘itch to cut’ , as surgical ‘cures’ for 
wom en’s ‘complaints’ grew widespread. Abuse o f gynaecological surgery 
to control women culminated in the work o f Isaac Baker Brown (18 12 - 
73), a London surgeon who specialized in clitoridectomies on women 
whom he or their husbands judged oversexed, as evinced by mastur
bation or ‘nymphomania’. Controversy blew up, and in 1867 Brown 
was expelled from the Obstetrical Society o f  London -  not for per
forming the operation but because he had done so without informed 
consent and, no less importantly to his peers, because he had indulged 
in unseeemly self-promotion. Brown migrated to the United States, 
where professional regulation was laxer.

Despite such innovations, severe constraints limited what surgery 
could attempt, at least before two epochal breakthroughs. ‘T h at beauti
ful dream has become a reality: operations can now be performed pain
lessly,’ declared Dieffenbach on first witnessing the use o f ether. 
Anaesthesia was vital for all future developments.

Pain had not prevented surgery in the past, but it had made it almost 
unbearable, and the accompanying trauma often proved dangerous. In 
1810 Larrey performed a mastectomy without anaesthetic on the novel
ist Fanny Burney. She later wrote a long account o f the operation, 
recording the excruciating agony she had suffered, and also evoking the
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ghastly, gothic and macabre ritual (a woman in the hands o f  a male 
executioner?) o f  an experience which she believed had nevertheless saved 
her life:

M. Dubois placed me upon the Mattress, &  spread a cambric 
handkerchief upon my face. It was transparent, however, &  I saw 
through it that the Bed stead was instantly surrounded by the 7 
men and my nurse, I refused to be held; but when, bright through 
the cambric, I saw the glitter of polished steel - 1 closed my eyes . ..

Yet -  when the dreadful steel was plunged into the breast -  
cutting through veins -  arteries -  flesh -  nerves -  I needed no 
injunctions not to restrain my cries. I began a scream that lasted 
unintermittingly during the whole time of the incision -  &  I almost 
marvel that it rings not in my Ears still! so excruciating was the 
agony. W hen the wound was made, & the instrument was with
drawn, the pain seemed undiminished, for the air that suddenly 
rushed into those delicate parts felt like a mass of minute but sharp 
&  forked poniards, that were tearing the edges of the wound, -  
but when again I felt the instrument -  describing a curve -  cutting 
against the grain, if I may so say, while the flesh resisted in a 
manner so forcible as to oppose &  tire the hand of the operator, 
who was forced to change from the right to the left -  then, indeed,
I thought I must have expired, I attempted no more to open my 
eyes.. . .  The instrument this second time withdrawn, I concluded 
the operation over -  Oh no! presently the terrible cutting was 
renewed -  &  worse than ever, to separate the bottom, the founda
tion of this dreadful gland from the parts to which it adhered . .  . 
yet again all was not over.

T h e chilling account continued for several more pages.
Since antiquity doctors had attempted to deaden surgical pain. 

Opium and alcohol had long been used as analgesics, and Dioscorides 
urged that mandragora root (mandrake) steeped in wine be given to 
patients before facing the knife. (In Romeo and Juliet Shakespeare’s hero
ine was sent into deathlike coma by a mandrake decoction). M edieval 
patients m ight be given a ‘soporific sponge’, soaked in opium, mandrag
ora and hyoscyamine (popularly known as henbane, the poor man’s 
opium). Experience, however, taught the dangers o f dulling pains by 
plying patients with alcohol or opium, and few further developments 
followed until the chemical revolution produced the first anaesthetic 
gas.

In 1795 the young H um phry Davy (1778-1829), then Thom as
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Beddoes’s assistant, tried inhaling nitrous oxide; producing giggling and 
a ‘tendency to dizziness’, it became dubbed ‘laughing gas’ . D avy’s 
Researches, Chemical and Philosophical, Chiefly Concerning Nitrons Oxide 
and its Respiration (1800) reported that the neat gas killed animals, but 
mixed with oxygen it induced reversible unconsciousness. Finding that 
when inhaled it relieved an inflamed gum, he noted that nitrous oxide 
‘seemed capable o f destroying pain’ and ‘may probably be used with 
advantage during surgical operations’. But there it rested.

H enry H ill Hickman (1800-30), an enthusiastic young Shropshire 
doctor, experimented on animals with carbon dioxide, inducing what 
he called ‘suspended animation’. H e hoped to progress to humans, but 
his suggestion was slighted and never tried out -  perhaps fortunately, 
since carbon dioxide can cause fatal suffocation. H e died early, probably 
from consumption.

Unlike carbon dioxide, laughing gas had a vogue, especially in the 
U S A , becoming part o f the fun o f  the fair; out for amusement, people 
would sniff it, get giddy and fall down, apparently drunk. Laughing gas 
parties caught on, and such frolics probably inspired W illiam  E. Clarke 
(b. 1818), a chemist and doctor from Rochester, N ew  York, to promote 
a tooth extraction under ether. (The ‘sweet oil o f  vitriol’ discovered in 
1540 by the Germ an botanist Valerius Cordus (1515-4 4 ), which had 
properties like nitrous oxide, was renamed ‘ether’ in 1730, its pungent 
vapour being used to bring up phlegm.) T h e operation in January 1842 
was a success. T w o  months later this was taken further by Crawford 
L ong (18 15-78 ), a country doctor from Danielsville, Georgia, who had 
taken part in ‘ether frolics’, enjoying ‘sweet kisses’ from the girls. N o tic
ing that under ether people felt no pain, in 1842 he successfully gave 
it to a boy named James Venable before cutting a cyst from his neck.

In December 1844, the dentist Horace W ells (18 15-48 ) went to a 
fair in Hartford, Connecticut, where ‘Professor’ Gardner Colton (18 14 - 
98) was giving an exhibition o f ‘Exhilarating or Laughing G as’. Curious 
whether it could be used for painless tooth extraction, W ells offered 
himself: C olton administered the gas while D r John Riggs yanked out 
a molar. ‘A  new era o f  tooth-pulling!’, W ells exclaimed, on coming 
round. Eager to exploit his breakthrough, he built a laughing gas appar
atus: a bellows with a tube stuck into the patient’s mouth. Demonstrating 
it in the dentistry class o fjo h n  C . W arren (1778-1856) at the Massachu
setts General Hospital, he botched the procedure, however, and his 
patient suffered agony. W ells lost medical support, grew depressed,
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became addicted to chloroform and, after arrest in N ew  Y ork for hurling 
sulphuric acid at two prostitutes, committed suicide in jail.

T h e  key American ether pioneer was a Boston dentist, W illiam  
Thom as Green M orton (1819-68). Following experiments on his pet 
dog, on him self and on a patient, on 16 O ctober 1846 he persuaded 
W arren to allow him to anaesthetize a patient before removal o f  a neck 
tumour. M orton’s new inhaler succeeded perfecdy: ‘Gendem en, this is 
no humbug’, W arren declared. Aim ing to get rich, however, M orton 
descended to humbug, adding ingredients to colour the ether and mask 
its smell, and then announcing he had discovered a new gas: Letheon. 
But doctors rumbled him, and he never regained their confidence. T h e  
dismal fate o f W ells and M orton says much about the commercial 
opportunism bedevilling medicine at that time, especially in America.

M ore powerful than nitrous oxide, ether spread to Europe. It was 
tried in Paris on 15 Decem ber 1846, in London four days later, and on 
21 Decem ber Liston amputated a diseased thigh from a patient under 
ether, watched by a crowd o f students, including Joseph Lister. ‘This 
Yankee dodge, gentlemen, beats mesmerism hollow,’ Liston pro
nounced. ‘ h a i l  h a p p y  h o u r ! w e  h a v e  c o n q u e r e d  p a i n !’ sang 
the newspaper headlines. W ithin a couple o f months, N apoleon’s old 
surgeon M algaigne had notched up five ether anaesthetics in Paris; 
Dieffenbach used it in Berlin; in Edinburgh Syme followed, as did 
Nikolai P irogoff (18 10 -8 1) in St Petersburg, using it extensively during 
the Crim ean W ar.

Anaesthesia became accepted, but ether, which irritated the lungs 
and caused vomiting, was soon displaced by chloroform which, dis
covered in 1831, was powerful and easy to administer. Tradition has it 
that James Young Simpson (18 11-70 ), professor o f  surgery in Edin
burgh, had been testing chemicals with his assistants when somebody 
upset a bottle o f  chloroform. O n bringing in dinner, his wife found 
them all asleep. Simpson tried it out on a woman in labour (half a 
teaspoon on a rag, applied to the nose), and was so pleased that he had 
given it to some thirty patients within a week.

T h e key event happened on 7 April 1853: Queen Victoria took 
chloroform for the birth o f Prince Leopold; John Snow (18 13-58 ) 
administered the anaesthetic. ‘T h e  effect was soothing, quieting & 
delightful beyond measure,’ H er Majesty recorded in her journal. P ro
tests followed; some were religious (the Bible taught women were to 
bring forth in pain) but most were medical, on safety grounds. ‘In no
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case’, boomed the Lancet, ‘could it be justifiable to administer chloro
form in perfectly ordinary labour.’

General anaesthesia could indeed prove dangerous, and deep uncon
sciousness was not needed for less invasive operations; so a search 
developed for substances that would numb a particular area for local 
surgery. Coca leaves had traditionally been used in South America for 
their analgesic and stimulating properties. T h e active chemical, cocaine, 
was isolated in 1859 -  it was soon used as an ingredient in Coca-Cola 
and other soft drinks. In his pre-psychoanalysis days, Sigmund Freud 
(1856-1939) experimented with it. ‘In m y last severe depression,’ he 
wrote in 1884 to his future wife, ‘I took coca again and a small dose 
lifted me to the heights in a wonderful fashion. I am now busy collecting 
the literature for a song o f praise to this magical substance.’ Freud 
believed he could cure morphine addicts with cocaine, and mentioned 
its tongue-numbing capacity to the ophthalmologist D r Carl Koller 
(1857-1944), who needed something to dull pain and keep the eye 
still during operations. Cocaine succeeded and became the first local 
anaesthetic, being synthesized in 1885 by the M erck drug company.

Anaesthesia proved invaluable for deadening pain, but it did not get 
to the root o f the problem hindering surgery: infection.* T h e  patient 
lay on a wooden table, with sawdust beneath. O perating in an old 
blood-caked frock-coat, the surgeon certainly washed his pus-coated 
hands after operating but not necessarily before. Sepsis was a common 
consequence; indeed hospital gangrene sometimes assumed such epi-

* C ontem poraries had no doubt that ‘dirt’ o f  some kind was implicated in infection, 
but cleanliness is a culturally relative concept, and there was no agreem ent about proper 
standards o f  hygiene. Practising in Am erica in the 1830s, Edw ard Jarvis (here w riting 
in the third person in his autobiography) asked a m edical student to m ake a plaster. T h e  
student answered, ‘I do n ot know  that we have any exactly like that in the draw er.’

‘D o  you  have plasters on hand already spread?’
‘Yes! T h e re  is a drawer full.’

H e opened a draw er about 2 ft. long, 18 in. wide and 6 in. deep, filled with 
plasters o f  every sort ever used in medical practice -  blisters, pitch, resin, 
mercurial, olivine, etc. -  that had been applied to patient after patient, for any 
and every cause; and, w hen taken off, put back into the drawer to be used 
again w hen occasion m ight require. D r J. was struck w ith surprise and even 
indignation, and said, ‘In no hospital or sick cham ber should the exuviae o f 
sickness be kept. N o th in g  from  one diseased person should ever be offered or 
applied to another, but everything that has been so used should at once be 
destroyed.’
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demic proportions that, as Simpson candidly admitted, those entering 
hospital for surgery were ‘exposed to more chances o f  death than was 
the English soldier on the field o f W aterloo’. T h e  problem was all too 
familiar and seemed insoluble: fatalism resulted.

Sepsis was singularly tragic in the puerperal fever that struck 
mothers after childbirth. Everyone knew that the infection was much 
more likely with hospital than with home deliveries. Studying such cases, 
Alexander Gordon (1752-99) had argued in his/I Treatise on the Epidemic 
Puerperal Fever o f Aberdeen (1795) that the fever was caused by ‘putrid 
matter’ introduced into the uterus by the midwife or doctor. T o  prevent 
this he recommended the washing o f the operator’s person. In 1843 
Oliver W endell Holmes (1809-94) 'n Boston similarly regarded 
childbed fever as an infection, whose ‘germs’ were transmitted by birth 
attendants. A  doctor should wait at least a day between an autopsy and 
a birth, he advised, and should change his suit and wash with chlorinated 
water -  but two influential Philadelphia obstetricians, Charles D. M eigs 
(1792-18 69) and Hugh L. H odge (1796-1873), rebutted him with the 
orthodox wisdom that puerperal fever was neither contagious nor -  
perish the thought! -  caused by doctors.

T h e  sepsis problem came to a head in the 1840s at the Vienna 
General Hospital, where the maternity clinic, the world’s biggest, was 
divided into two. In W ard One childbed fever raged, and the mortality 
rate hit a catastrophic 29 per cent. In W ard T w o, the rate was only 
around 3 per cent. W hy? Pondering the contrast, the assistant physician 
Ignaz Semmelweis (18 18 -65) judged the only difference between the 
two was that births in W ard One were handled by medical students and 
those in W ard T w o  by midwifery pupils. As an experiment, they were 
made to exchange places: the high mortality rate followed the medical 
students. Semmelweis’s suspicion that infection was communicated 
during delivery was confirmed when Jakob Kolletschka (1803-47), 
professor o f forensic medicine, cut his finger during an autopsy and 
died from septicaemia.

‘D ay and night, the image o f Kolletschka’s illness pursued m e,’ 
Semmelweis recalled. ‘As we found identical changes in his body and 
those o f the childbed women, it can be concluded that Kolletschka died 
o f the same disease.’ Since medical students came directly from autopsies 
with soiled hands and instruments, was it not obvious that ‘puerperal 
fever is caused by conveyance to the pregnant woman o f putrid particles 
derived from living organisms, through the agency o f the examining



fingers’? In M ay 1847 Semmelweis ordered hand-washing with chlori
nated water before deliveries; in both wards mortality plummeted.

M eeting resistance from disbelieving colleagues, Semmelweis grew 
frustrated, finally resigning and leaving Vienna for Budapest, where in 
1851 he became head o f the obstetrical division o f  St Rochus Hospital. 
O n introducing chlorine disinfection, puerperal fever mortality rates 
fell below 1 per cent, and in 1861 he published his Die Aetiologie, der 
Begriff und die Prophylaxis des Kindbettfiebers [The Cause, C oncept and 
Prophylaxis o f  Childbed Fever]. H e seems to have grown mentally 
unstable, however; in 1865 he was admitted to a Viennese mental hospi
tal, where he died, perhaps the victim o f  the same type o f streptococcal 
infection he had identified with puerperal fever.

Childbed tragedies highlighted the sepsis problem, but what was to 
be done? ‘Antiseptics’ o f  the general kind used by Semmelweis had 
long been discussed, the word being widely used by sanitarians to 
describe any substance impeding corruption. G reek medicine had 
employed wine and vinegar in wound care; alcohol gained favour; 
iodine became popular in France for bathing wounds; other antiseptics 
included bromine, creosote, zinc chloride and nitric acid, while sani
tarians such as Florence N ightingale set store by scrupulous spotless
ness. W hitewashing walls became common, and surgical cleanliness 
through dressing changes and soap was urged. Such disinfective moves 
carried no bacteriological implications: they were simply an attempt to 
counter contagious diseases. In short, Lister did not invent antisepsis; 
his achievement lay in making routine an effective form o f it, and thus 
making surgery safe.

Joseph Lister (18 2 7-19 12 ) came from a w ell-off Yorkshire Quaker 
background; his father, Joseph Jackson Lister, had developed improved 
microscopes with achromatic lenses (see Chapter Eleven). After studying 
at University College, he became assistant surgeon in Edinburgh under 
Syme in 1854. (On marrying Syme’s daughter, he was compelled to 
leave the Society o f  Friends, who did not accept marrying out.) After 
six years, he gained the Regius chair o f  surgery in Glasgow.

Lister found surgery there bedevilled by sepsis. In wound infection 
exposed tissues (for instance in the case o f a compound fracture) were 
said to be affected by some stinking atmospheric ‘miasma’. A  new opera
tion he had developed on tuberculous changes in the wrist had good 
results, Lister found, so long as the wound remained infection-free; but 
six out o f sixteen patients developed fatal gangrene. Frog experiments
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showed Lister that gangrene was associated with the process o f  rotting: 
both involved the ‘decomposition’ o f organic material. Pondering blood 
poisoning, erysipelas, pyaemia, septicaemia and hospital gangrene, he 
learned from reading Pasteur that such putrefaction was a fermentation 
caused by air-borne bacteria; it was not the air that caused post-operative 
sepsis but the microbes in it. Pasteur had also shown that rotting and 
fermentation could occur even without oxygen if  anaerobic m icro
organisms were present. T h e  Frenchman’s ‘beautiful researches’ won 
Lister over.

But what could be done? After considering its effectiveness in reduc
ing infection among cattle on sewage farms and its use against typhoid, 
Lister concluded that bacteria were affected by carbolic acid (phenol). 
T h is had been isolated in the 1830s by a Germ an industrial chemist, 
Friedlieb Runge (1797-18 67), through coal tar distillation. Found to 
have antiseptic properties, it became extensively used in sewage treat
ment. Lister became convinced that it was necessary to cleanse the 
wound and keep out further infection, and tried various ways to do so. 
In the absence o f  the skin barrier, there had to be a chemical barrier. 
His first trial was on 12 August 1865, when he dressed a compound 
tibia fracture in James Greenlees, a boy who had been run over by a 
cart; Lister used lint soaked in carbolic acid and linseed oil. T h e  dressing 
remained in place four days and the wound stayed infection-free; the 
boy walked out o f  the infirmary after six weeks. N ine months later 
Lister took up another case. Carbolic treatment was again applied and 
the wound again healed without infection: a serious condition had ‘been 
entirely deprived o f its most dangerous element’.

Lister developed an antiseptic ritual: the clotted blood was removed; 
the wound bathed with carbolic; carbolic-soaked lint applied; tinfoil 
added to prevent evaporation; absorbent wool packed around the wound; 
and when a new dressing was needed, the foil was lifted and fresh 
carbolic applied. Meanwhile, during the operation, the atmosphere was 
constantly sprayed with carbolic, saturating all present. T h e  technique 
involved both antisepsis (killing infective agents in the wound) and 
asepsis -  preventing infective bacteria getting into the wound.

H e published his procedure and his first results in the Lancet on 16 
M arch 1867, showing that in eleven compound fracture cases, none o f 
the patients had died o f sepsis. Nevertheless, criticism followed from 
those sceptical o f  the carbolic acid palaver. T h e  Birmingham gynaecolo
gist Robert Lawson T a it (1845-99) denied die existence o f  bacteria,
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was a stickler for operating theatre cleanliness and claimed equally good 
results: ‘L et us hear no more o f the nonsense about the bad results in 
surgery o f pre-Listerian times as having been cured by Lister,’ he 
growled in 1898, ‘it is not the truth.’

Lister’s post-amputation death rate dived, as the following table 
suggests:

Years Total Cases Lived Died Mortality %

1864-66 35 19 16 45.7 without antiseptics

18 67-70  40 34 6 15.0 with antiseptics

H e went on refining his techniques: surgeons were to wash with carbolic 
solutions before and during operations, and assistants were to spray it 
around the theatre. Starting with a scent spray, he graduated to a ‘donkey 
engine’, a jar o f  carbolic acid vaporized by a pump and driven by steam.

Some surgeons guffawed: ‘W here are these little beasts?’ rasped 
John Hughes Bennett, professor in Edinburgh. ‘Show them to us, and 
we shall believe in them. Has anyone seen them yet?’ But Lister firmly 
believed bacteria were the source o f surgical trouble. By the 1880s his 
explanations o f  wound infection had been overtaken by K och ’s 
researches on the role o f  specific micro-organisms. Lister clung to his 
earlier convictions that abscesses were generally germ-free and that the 
nervous system was involved in inflammation; he also thought (wrongly) 
that the two main bacteria found in wound infections -  staphylococci 
and streptococci -  were ubiquitous and often nonpathogenic.

Lister’s 1867 report was supported by Carl Thiersch (1822-95) in 
Germany, and his technique spread, though too slowly for the Franco- 
Prussian W ar (1870). In that war the French amputated some 13,200 
limbs, with 10,000 gangrene and fever deaths -  a mortality rate o f  76 per 
cent. Every single one o f the seventy amputations the aged N elaton per
formed during the Com m une (1871) resulted in death. Such grim figures 
concentrated surgeons’ minds. Am ong them was Johann Ritter von 
Nussbaum (1829-90). In the early 1870s, post-operative mortality at his 
M unich clinic rose to 80 per cent, but plummeted after his assistant Lind- 
painter returned from Glasgow with the new method. ‘Behold now my 
wards,’ he exclaimed, ‘which so recently were ravaged by death. I can only 
say that I and m y assistants and nurses are overwhelmed with joy and gladly 
submit to all the trouble this treatment involves.’



Another convert was the Prussian Ernst von Bergmann (1836-1907) 
who, disturbed at how carbolic acid irritated the skin, developed new 
aseptic techniques o f cleaning the operation room, surgeon and patient, 
as well as the steam sterilization o f instruments. Just Lucas- 
Championniere (18 43-1913), who watched Lister perform, introduced 
the technique into France. ‘Listerism’ had further champions, Billroth 
in Vienna and Bassini (1844-1924) in Italy, for example. But although 
M arion Sims and W illiam  Halsted (1852-1922) grasped its value, uptake 
was slow in N orth  America. Halsted encountered such opposition that 
he had to operate in marquees in the garden o f N ew  Y ork ’s Bellevue 
Hospital, because his colleagues detested the carbolic fumes. H e also 
popularized rubber gloves, introduced during the 1840s in connexion 
with dissection. In 1889 Miss Caroline Hampton, one o f his nurses and 
also his fiancee, complained that the sterilizing solution was giving her 
hands dermatitis. Halsted got Goodyear to make thin rubber gloves 
which in time became standard (though Halsted himself did not wear 
them).

T h e  late nineteenth-century operating environment looks in retro
spect a mish-mash o f old and new. Lister made a fetish o f antisepsis 
but did not scrub his hands, merely rinsing them in carbolic; and he 
continued to operate in street clothes -  surgical gowns and masks were 
developed by others. In 1897 the Polish surgeon Johannes von M ikulicz- 
Radecki (1850-1905), alert to the dangers o f droplet infection, was 
probably the first to use a face mask. Others were not so fastidious. 
‘T h e  surgeon arrived and threw o ff his jacket to avoid getting blood or 
pus on it,’ wrote Berkeley Moynihan (1865-1936), later a distinguished 
surgeon, recalling his student days in Leeds in the 1880s:

He rolled up his shirt-sleeves and, in the corridor to the operation 
room, took an ancient frock from a cupboard; it bore signs of a 
chequered past, and was utterly stiff with old blood. One of these 
coats was worn with special pride, indeed joy, as it had belonged 
to a retired member of the staff. The cuffs were rolled up to only 
just above the wrists, and the hands were washed in a sink. Once 
clean (by conventional standards), they were rinsed in carbolic-acid 
solution.

M oynihan developed an advanced aseptic ritual, and was the first in 
Britain to adopt rubber gloves.

N ew  York hospitals were just beginning to be transformed. ‘W hen
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I first became a member o f  the house staff o f  Bellevue Hospital,’ recalled 
the American surgeon Robert M orris (18 57-19 4 5) o f the 1880s, ‘ the 
operating-room was similar to that o f most other large general hospitals. 
T h e  set-up consisted o f  a plain wooden table to carry instruments, lint 
or oakum dressings, unbleached muslin bandages (we had no absorbent 
gauze or cotton), and a large tin basin o f  tap water. Sometimes plaster 
o f  paris and other splint outfit was added.’ Surgeons were just becoming 
conscious o f  the dangers o f  infections in obstetric cases:

McLean advised us to use as many precautions in obstetric cases 
as were observed by us in going from one case of measles to another. 
Some o f the leading obstetricians had become convinced that 
childbed fever was really contagious, although they could not at 
all understand why it should be. But the majority would go from 
such a case to their next parturition case without any sort of 
adequate preparation.

T h e  carbolic spray meanwhile came under growing criticism, and 
in 1890 Lister abandoned it. Koch proved that chemicals were less 
effective than heat for sterilizing instruments. Face masks, rubber gloves, 
surgical gowns and the abandonment o f  the huge public operating 
theatre -  all these slashed infection. W hat was crucial was not the 
carbolic but that surgeons became convinced that safe surgery was a 
possibility and a duty.

Anaesthesia and antiseptics expanded surgical horizons. In 1873 
Sir John Erichsen (1818-96), surgeon to University College Hospital 
London, declared ‘the abdomen, the chest and the brain [will] be for 
ever shut from the intrusion o f  the wise and human surgeon,’ but all 
these cavities were soon wide open, and surgery was in the thick o f a 
revolution. Lister was a transitional figure; he made operating safe but 
did not develop new operations. But during his later years operative 
improvements and the ability to control pain and prevent infection were 
turning surgery into an art capable o f  treating the cavities as well as the 
extremities. Form erly an emergency treatment or a last resort, surgery 
became a prize weapon in the therapeutic arsenal -  not simply acceptable 
but a procedure o f choice.
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H O S P I T A L S  A N D  N U R S I N G

A Lady with a Lamp shall stand 
In the great history of the land.

L O N G F E L L O W

Hospitals housed the new operative surgery, but they had many critics. 
Traditional Catholic establishments were condemned by medics as 
benighted, while urban institutions reeked o f  the great unwashed who 
filled them. Inspecting Europe’s hospitals around 1780 John Howard 
had encountered hotbeds o f infection; surgery was known to be safer 
at home. Surgeons estimated hospital mortality to be three to five times 
higher than in private cases and maternity wards were sometimes 
Herodian. Pourriture d ’hopital (hospital gangrene) was dreaded: ‘It is like 
a plague,’ despaired John Bell, ‘no operation dare be performed, every 
cure stands still, every wound becomes a sore, and every sore is apt to 
run into gangrene.’ A t the Paris H otel Dieu, ‘at the hearing o f that 
ominous word, the patients gave themselves up for lost.’

Simpson coined the term ‘hospitalism’, later defined by Erichsen as 
‘a general morbid condition o f the building, or o f its atmosphere, pro
ductive o f disease’, in which patients got erysipelas and other contagions. 
Simpson believed hospitals needed to be periodically burnt down; a 
‘pyaemia-stricken’ hospital should be demolished, thought Erichsen, 
since its walls and equipment were irremediably polluted. Believing 
many hospitals were gateways to death, Florence Nightingale, a staunch 
miasmatist who never came round to bacteria, thought temporary sheds 
would be safer and proposed radical redesign.

T h e  English debate on the pros and cons o f  hospitals -  urban or 
rural? large or small? -  came to a head in the 1860s when old 
St Thom as’s Hospital was demolished to make way for London Bridge 
railway station. N ightingale wanted it moved to the countryside but, 
baulking at travelling long distances to see poor patients, metropolitan 
consultants vetoed her suggestion. Prominent in the new St Thom as’s, 
erected across the Tham es opposite Parliament, was the pavilion ward 
which she advocated, a design allowing cross-ventilation -  she believed 
stagnant air bred disease.

Fired by religious zeal and utilitarian science, reformers invested



great faith in ensuring the optimal running o f  institutions: schools, 
prisons, workhouses. T h e  hospital was criticized as a disorderly place; 
whether or not they deserved their reputation for being loud-mouthed, 
tipsy ignorant slatterns like Dickens’s Sairey Gam p and Betsy Prig, 
English nurses certainly lacked formal training. In the event, it was 
better nursing that was the agent o f  improvement, raising the moral 
tone and ensuring efficiency.

Initiatives towards systematic training came from various quarters. 
In Catholic nations, nurses were traditionally members o f  religious 
orders, notably the Daughters o f  Charity founded by Vincent de Paul, 
and religious ideals and models remained at the fore. Indeed, new orders 
were founded: the Sisters o f M ercy and the Irish Sisters o f  Charity, set 
up in 1831 by Catherine M cAuley (1778 -18 4 1) and M ary Aikenhead 
(Sister M ary Augustin: 1787-1858). T h e y  sent nuns to Paris to train 
under the Daughters o f Charity and proved energetic in providing 
nurses not just for Ireland but for Australia and other parts o f  the 
empire where there were concentrations o f  Catholics. Vow ed to poverty, 
chastity and obedience, these sisterhoods won respect.

Am ong Protestants the lead was taken by the Deaconess Institute 
established in 1836 by Theodore Fliedner (1800-64), pastor o f 
Kaiserswerth near Diisseldorf, and his wife Friederike (1800-42). O n 
an early visit to England, Fliedner had been impressed by the Quaker 
Elizabeth Fry’s (1780-1845) dedication to prison visiting. Initially the 
Fliedners devoted themselves to prisoner welfare, opening a hostel in 
1833 for discharged female convicts. N ext they turned to the sick poor. 
Aim ing to create a corps o f  trained women, they opened a small hospital 
in 1836; two years later they took over the Elberfeld city hospital, and 
in 1842 they acquired a 200-bed facility at Kaiserswerth. Young women 
were recruited to serve as ‘deaconesses’, instructed by physicians, and 
charged to perform all tasks in rotation. T h eir duties embraced teaching 
and child management, and after a three-year course they were expected 
to pass public pharmacy examinations. Unlike their Catholic counter
parts, Kaiserswerth deaconesses did not withdraw from the world, and 
they were allowed to marry.

T h e  idea caught on; by the time o f  Fliedner’s death the school had 
trained about 1600 deaconesses, and mother-houses had been set up as 
far afield as Milwaukee. In 1840, after visiting Kaiserswerth, Elizabeth 
Fry responded by founding the Institute o f  N ursing in London; the pious 
ladies who joined called themselves Protestant Sisters o f Charity though,
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lest this smacked o f Catholicism, the title was changed to ‘nursing sisters’ .
In England, the Crim ean W ar (1854-56) highlighted the need for 

change, and produced its heroine in Florence N ightingale (1820-1910). 
She was from a wealthy, cultured family, bom  during a family sojourn 
in Florence, and sought in nursing an escape from the doll’s house 
claustrophobia she suffered with her mother and sisters. Shy yet stub
born, at seventeen she had a religious vision: her mission was to serve 
mankind. Th ough  her family forbade her to work in a hospital, at 
thirty-one she was finally allowed to go to Kaiserswerth for training. 
T h e  hard discipline, however, was too much for her temperament, and 
she lasted only three months. After time with the Daughters o f  Charity 
in Paris, in 1853 she was appointed superintendent in London o f the 
Establishment for Gentlewom en during Illness, before becom ing super
intendent o f  nurses at K ing’s College Hospital. T h e  outbreak o f  the 
Crim ean W ar in M arch 1854 was her opportunity.

A t the English base at Scutari, across the Bosphorus from Istanbul, 
hospital conditions were dreadful. Rumours o f  the neglect o f  the sick 
and wounded were confirmed by the anguished reports o f  The Times 
correspondent, W illiam  Russell: ‘N o t only are there not sufficient sur
geons . .  . N o t only are there no dressers and nurses . .  . T h ere is not 
even linen to make bandages.’ A t least the French military hospitals had 
their Sisters o f Charity. The Times demanded action; the nation took 
up the call; Nightingale offered her services to her friend Sidney H er
bert, the Secretary at W ar. ‘There is but one person in England that I 
know of,’ declared Herbert, ‘who would be capable o f organizing and 
superintending such a scheme.’ A  party o f thirty-eight nurses -  ten 
Roman Catholic sisters, eight Anglican sisters, six St John’s House 
nurses, and fourteen from various hospitals -  was quickly despatched, 
over the protests o f  some military top-brass.

O n 4 N ovem ber 1854 N ightingale and her nurses arrived at Scutari, 
where nearly two thousand wounded and sick lay in foul rat-infested 
wards. T h ree hundred scrubbing brushes were immediately requisi
tioned. W hile the cleanliness battle was being fought, the Battle o f 
Inkerman raged, and the hospital was soon deluged with the wounded. 
N ightingale organized the nursing o f the sick, gaining a further eighty 
nurses as reinforcements. She provided meals, supplied bedding, and 
saw to the laundry (‘I am a kind o f General Dealer in socks, shirts, 
knives and forks, wooden spoons, tin baths, tables and forms, cabbages 
and carrots, operating tables, towels and soap’). W ithin six months,
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and battling against military resistance, she had transformed the place, 
slashing the death rate from about 40 per cent to 2 per cent. O n her 
return to Britain in August 1856, she found herself a national heroine.*

As often, war brought change. M ilitary medicine was given a 
shake-up and the Royal Arm y M edical Corps set up (the name dates 
from 1898), with a training hospital at N etley. T h e  Royal Arm y M edical 
College for instructing officers was opened in 1902. O n the outbreak 
o f the First W orld W ar, the R A M C  had a staff o f  9000 -  by 1918 it 
was 133,000. M ore dramatic was the Crim ean W ar’s impact on civilian 
nursing. An appeal was launched to start a nursing school under N igh t
ingale’s direction; £44,000 was raised, and in June i860 the first students 
entered her school at Saint Thom as’s. H er aim was to train ‘training 
matrons’: to produce graduates who would drill raw hospital staff. C o n 
trol o f  hospital nursing had to be removed from m en’s hands and placed 
in the hands o f the matron.

Blessed with indomitable will, Nightingale was a stern, starchy but 
gifted organizer. H er success in elevating nursing owed much to her 
insistence in her Notes on Nursing (1859) on the necessity for recruits 
to receive a thorough training in nursing theory and practice. (She was a 
great believer in the power o f facts, calling statistics ‘the most important 
science in the world’ .) N ursing assuredly involved dedication, devotion 
and discipline, but it was also to be a skilled profession. ‘It has been 
said and written scores o f times, that every woman makes a good nurse. 
I believe, on the contrary, that the very elements o f  nursing are all 
but unknown’, she insisted. W hereas it had been thought o f as ‘little 
more than the administration o f  medicines and the application o f 
poultices’, it should actually ‘signify the proper use o f fresh air, light, 
warmth, cleanliness, quiet, and the proper selection and administration 
o f diet’ . N ursing was a key weapon in the hygiene war -  a nurse could 
do more good than a physician. D irt caused disease, sickness was a 
warning, cleanliness a panacea, and nurses were ministers o f hygiene.

* N igh tin gale ’s Am erican counterpart was D orothea D ix  (18 0 2 -8 7), already know n for 
her campaigns for the insane. T w o  m onths after the outbreak o f  the C ivil W a r in April 
1861, she was appointed superintendent to the U nited States A rm y N urses. A t first she 
demanded the best (‘very plain-looking wom en . . .  no curls, no jewelry, and no hoop 
skirts’) but as the war and the nursing problem s escalated, she accepted pretty wom en 
too. T h e  m ost famous C ivil W a r nurse was Clara Barton (1 8 2 1 -1 9 1 2 ). W o rk in g  at the 
front, she becam e known as the ‘A ngel o f  the B atdefield’ ; after the war she established 
close contacts w ith N ightingale.
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Prom oting nursing as an honourable vocation for women, the 
N ightingale system stressed service and subordination. T h ere were two 
tiers. T h e  well-to-do were accepted as paying pupils who were to stay 
two years. Probationers -  that is, girls o f  a humbler background but o f 
good character, got up in neat brown uniforms, with white caps and 
collars -  would train for one year. Nightingale-trained teachers and 
administrators carried the system throughout Britain and the empire, 
and her graduates helped to set up nurses’ training institutes in Sweden 
(1867), Australia (1867), the United States (1873), Canada (1874) and 
D enm ark (1897).

T h e  Red Cross was intimately involved in these developments. T h e  
battle o f  Solferino, fought on 24 June 1859 between Austria and the 
Franco-Italian forces o f  Napoleon III, was witnessed by a Swiss banker, 
Jean Henri Dunant (1828-1910). Horrified by the shocking condition 
o f the wounded, he was spurred to found the International Red Cross 
(1864). Alongside its work on behalf o f the war-wounded, it was to play 
a key role in promoting nurses’ training, especially in the less advanced 
areas o f  Europe. In 1882 Clara Barton brought the Red Cross to 
America, introducing the ‘American amendment’ to the Geneva C o n 
vention which empowered the Red Cross to be active in peace as well 
as in war.

In many places, nursing continued to be dominated by religious 
orders. O ut o f a total nurse population o f about 75,000 in early twen
tieth-century Germany, there were 26,000 Roman Catholic sisters and 
12,000 deaconesses. O nly 3000 nurses belonged to the professional 
Nurses’ Association. Tw enty-five years later there were still three Prot
estant nursing sisters and five Roman Catholic sisters for every lay nurse. 
France by contrast secularized; after the catastrophe o f the Franco- 
Prussian W ar (18 70 -71), programmes to improve nursing were intro
duced by the anti-clerical T hird Republic. In 1922 a state nursing 
diploma was created and lay nurses soon outnumbered nursing sisters 
nearly two to one, and only twenty-five o f the eighty recognized nursing 
schools were in the hands o f  religious orders.

N ursing became a skilled profession em bodying the esprit de corps 
N ightingale so valued. T h e  British Nurses’ Association was founded in 
1887 by the former matron o f St Bartholomew’s, M rs Bedford Fenwick 
(1857-1947), a woman hardly less formidable than N ightingale herself. 
W ith  a thousand members in its first year, in 1892 it got its royal charter. 
T h e  General N ursing Council was set up in 1919; state registered nurses
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came into their own with the Royal College o f Nursing; and by i960 
the Register o f Nurses numbered over 283,000. M ental nursing 
developed its own professional bodies.

T h e  N urses’ Associated Alumnae o f the United States and Canada 
was organized in 1896, becoming in 1901 the American Nurses’ Associ
ation. By 1930 similar associations existed in thirty-five countries; else
where the Red Cross served as the national nurses’ society. By then the 
typical features o f modern nursing had taken shape, combining female 
subordination to the male medical hierarchy with a deep and quasi
religious sense o f duty. This, while confirming gender divides, made 
the nursing staff not just indispensable but guardian angels, imparting 
to the m odem  hospital an essential aspect o f  its characteristic ethos.

M any developments -  notably new surgical possibilities thanks to anaes
thetics and Listerism and the humanizing role o f  nurses -  were trans
forming the hospital from a charitable refuge for the sick poor into 
an all-purpose medical institution. W orking people were increasingly 
establishing their ‘right’ to hospital admission. In London, the Hospital 
Saturday Fund, set up in the 1870s, collected donations from workmen 
and arranged admission tickets from the hospitals for treatment. Such 
insurance schemes wove hospitals into wider community health-care 
arrangements. M ore telling was the setting aside for paying patients o f 
attractive private rooms in special wings, a development paralleling the 
establishment o f  nursing homes and clinics as small private hospitals 
for the affluent. M oreover, teaching and research were increasingly 
based on hospital sites, and everywhere the number o f  hospitals and 
beds multiplied. W ith  a population o f just over five million, America 
had only a couple o f  hospitals in 1800 -  the Pennsylvania Hospital, 
founded in 1752 and the N ew  York Hospital (1771). By the First W orld 
W ar, the number o f hospitals had shot up to 5000. By then the hospital 
was fast becoming the headquarters o f medicine. It was also becoming 
popular. Looking back from 1930 on fifty years o f practice in America, 
Robert M orris reflected:

One o f the very greatest changes that I have observed in the past
fifty years has been in the attitude of the public toward hospitals.
Dread of them was general and well founded before the days of
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antiseptic surgery. But with its widespread adoption, fear faded 
rapidly from the lay mind.

All over the world the very name ‘hospital’ suggested pestilence 
or insanity; few people would go voluntarily to such a place, no 
matter how well equipped it was for doing routine work efficiently. 
To-day, almost everybody with any illness at all serious wishes to 
go there.

S P E C I A L I Z A T I O N

Developments in surgery and the hospital were part o f  wider trends. 
Division o f labour was one o f the nineteenth century’s big ideas, and it 
affected medicine no less than other spheres o f life. It also sparked 
endless controversy. For centuries it had been itinerants and irregulars 
who had gone in for tooth-pulling, lithotomy and truss-fitting; special
ization was thus tainted with quackery. Had not Hippocratic humoralism 
taught that disease was a constitutional not a local matter? W as not the 
true physician a generalist?

O ther possibilities were in the air. M orgagni’s pathology and Paris 
hospital medicine highlighted particular body parts and local sites o f 
disease. Groups came to public attention whose afflictions were espe
cially pitiable or posed a particular threat: those mutilated in war, 
crippled children, the blind, the deaf and mute, the venereally infected. 
M edical men convinced themselves they could improve practice, serve 
neglected sufferers and win fame and fortune by carving out new 
specialties. In Britain and the U S A , initiatives were typically directed 
towards the founding o f  new hospitals fusing philanthropy and entrepre
neurship. Specialization combined the scientific, the institutional and 
the therapeutic, and it took myriad forms. Some specialties focused on 
body parts, some on diseases; some on life events, some on age groups. 
Specialisms took paths that diverged from country to country and 
sparked fierce inter- and intra-professional disputes. T h e proper quali
fications, competence and licensing o f groups such as obstetricians, 
dentists, physiotherapists, radiographers and a host o f  paramedics 
were endlessly fought over, as were the standing and regulation o f  the 
paramedical and ancillary professions and other service groups.

Obstetrics was an early and enduring site o f controversy. As dis
cussed in Chapter 10, many countries adopted the policy o f  improving



midwife training, but in Britain and the United States the man-midwife 
or accoucheur emerged, and general practitioners became involved in 
delivering babies as part o f their family doctor role. Y et the art o f 
obstetrics languished because, although it was a specialized skill, none 
o f  the authorized bodies wished to shoulder responsibility for it. T h e  
Royal College o f Physicians considered delivering babies ungentle- 
manly, while the College o f Surgeons, committed to sustaining an elite 
devoted to ‘pure’ surgery, was equally indifferent. T h e  result was that 
obstetrics teaching and training were elbowed out. Even after the M edi
cal Act o f 1858, students could qualify without any obstetrical training 
-  a disgrace which lasted until 1886. Even then instruction was often 
perfunctory, and not until 1902 was there statutory provision for the 
training and licensing o f midwives.

In the U S A  obstetric practice in the nineteenth century was largely 
in the hands o f medical practitioners, full-time obstetricians were as 
rare as in England, and lying-in hospitals were hazardous. Midwives 
were a mixed bunch, and neighbour-delivery predominated in remote 
parts. Bent upon eliminating the midwife, the medical profession did 
nothing to encourage midwifery skills, and the U S A  experienced some 
o f the highest maternal death rates in the developed world.

In most European countries midwife training and state registration 
were introduced, and the quality and status o f midwives rose. In France 
there was a two-tier system; the superior, being self-governing and 
powerful, ran the lying-in hospitals and taught students; the inferior 
was relegated to rural practice and closely supervised. In Sweden, D en
mark and the Netherlands a high proportion o f home deliveries were 
conducted by trained midwives. Questions o f professional pecking 
orders, gender rivalry, and medicalization have continued to dog child
birth throughout the twentieth century.

Another new life-stage specialty was paediatrics. T h e Enlighten
ment and Romanticism gloried in childhood, teaching that the child 
was father to the man: the effects o f child-rearing practices would be 
permanent. Bad baby care was responsible for later physical deformity, 
warned the French physician Nicholas Andry (1658-1742) in his 
L ’Orthopedic, ou rart de prevenir et de corriger dans les enfants, les difformites 
du corps (1741) [Orthopaedics or the Art o f Preventing and Correcting 
Deformities o f  the Body in Children].

Children’s complaints commanded attention. N ils Rosen von 
Rosenstein (170 6-73) published a paediatric handbook in 1765, while
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in 1784 M ichael Underwood (1736-1820) brought out his influential 
Treatise on the Diseases o f Children, the first major English survey. Though 
shortlived, the London outpatient dispensary for sick children estab
lished in 1769 by G eorge Armstrong (1720-89) heralded children’s 
institutions elsewhere; Joseph Johann Mastalir’s (175 7 -9 3 ) Kinder- 
krankeninstitut was established in Vienna in 1788. In 1816 John Bunnell 
Davis (1780-1824) opened a children’s dispensary and published his 
Cursory Inquiry into Some of the Principal Causes o f Mortality Among Chil
dren (1817), in which he blamed infant mortality on maternal ignorance 
-  a theme o f which doctors have never tired. Trained volunteers were 
sent out from the dispensary to instruct mothers. By 1850 Davis’s dis
pensary had became the Royal W aterloo Hospital for Children and 
W om en, the headquarters o f British paediatric training.

Orthopaedics also emerged, paying special attention to spinal 
deformities, especially among the young. Percivall Pott at St 
Bartholomew’s Hospital published a pamphlet on palsy produced by 
spinal caries (to be known as Pott’s disease); Jacques Delpech (17 7 7 -  
1832) o f M ontpellier noted that spinal caries was tubercular. An ortho
paedic innovator, Delpech also tried to correct clubfoot by sectioning 
the Achilles tendon. G eorg L. Stromeyer o f  Hanover (1804-76) fol
lowed this up, carrying out a successful tenotomy on a club-footed 
teenager. His advocacy o f sectioning the tendon for all deformities 
arising from muscular defects opened up modern orthopaedic surgery. 
Founded in 1830, Stromeyer’s hospital became a centre for study o f 
deformities, and in 1831 attracted the young W illiam  John Litde (18 10 - 
94), him self club-footed. Convinced disordered muscle action was to 
blame, Little endorsed Stromeyer’s thinking, submitted to a subcutane
ous tenotom y which proved successful, learned Stromeyer’s method, and 
returned to London to perform tenotomy. His Orthopaedic Institution 
became the Royal Orthopaedic Hospital in 1843.

T h e  improvement in bandaging made possible in 1854 by Anthonius 
Mathijsen’s (1805-78) quick-drying Plaster o f Paris was a boon to sur
geons attempting to correct deformities. Another advance, the Thom as 
splint -  an iron leg or arm support with a ring at one end to facilitate 
extension o f an injured limb -  was devised by H ugh Owen Thom as 
(18 34-91). A  gifted manipulator who devised a range o f appliances, 
Thom as shaped the course o f  orthopaedics in the English-speaking 
world. Obdurate and oversensitive, he attacked bonesetters and surgeons 
alike, alienating both. W hile forceful in his manipulations, he insisted
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on absolute rest for the injured limb, tailoring his own splints, casts and 
bandages to ensure it. His nephew Robert Jones (1858-1933) developed 
his ideas and practices. Surgeon at the Stanley Hospital, Liverpool, 
Jones pioneered institutions for crippled children. In the United States 
orthopaedics owed much to Fred H. Albee’s (1876-1945) work in N ew  
Y ork on bone transplantation and the use o f  bone grafts in treating 
Pott’s disease, fractures and deformities.

After W orld W ar I, orthopaedics grew rapidly as a specialty, acquir
ing academic underpinning as medical schools developed orthopaedic 
departments and specialized surgical programmes. T h e  establishment 
o f the Nuffield chair o f orthopaedics at Oxford in 1937 was a landmark 
in its rise to respectability.

Numerous specialisms laid claim to particular body parts or func
tions. Tooth-draw ing had traditionally attracted spectacular showmen 
like de grand Thomas' in Louis X V ’s Paris. By contrast, dentistry, that 
is, the claim to scientific expertise in the anatomy, physiology and patho
logy o f the teeth, emerged in the eighteenth century, pioneered by 
the French surgeon Pierre Fauchard (16 78 -1761). Downplaying mere 
extraction, he gloried in a galaxy o f expert and refined techniques in
cluding drilling, filling, filing, transplanting, dentures, cosmetic tooth 
straightening and the wider surgery o f  the gums an'd jaw. An agenda 
was set for later developments.

As with teeth, so with the ear: eighteenth-century studies were 
laying the foundations for the emergent specialty. T h e  first monograph 
on ear diseases was the Traite de Vorgane de Vouie (1683) [Treatise on 
the Organ o f Hearing], b y j .  G . Duverney (1648-1730), professor o f 
anatomy in Paris; Antonio Valsalva’s (1666-1723) Tractatus de aure 
humana [Treatise on the Human Ear] was published at Bologna in 1704. 
T h e  Paris surgeon Jean Itard (1775-18 38) studied ear physiology and 
pathology. His 1821 textbook exposed many errors, particularly opening 
o f  the mastoid cavity as a deafness cure, and he involved himself in 
teaching the deaf. His fellow Paris surgeon Jean Antoine Saissy (17 5 6 - 
1822) opposed puncturing the tympanic membrane for suppuration as 
recommended o f old, instead treating middle ear and mastoid suppu
ration by rinsing with a catheter.

Mastoiditis was a common and dangerous infection which attracted 
great attention. In 1853 Sir W illiam  W ilde o f Dublin (18 15-76 ), Oscar’s 
father, recommended incision o f the mastoid through the skin in serious 
cases to remove pus and purulence from the ear. W ilde established a



Vesalius.

B o m  in Brussels, A n dreas V esa liu s 

(15 14 -6 4 )  dem on strated  anatom y at 

the U n ive rs ity  o f  Padua. B eliev in g  in the 

value o f  p erson al experien ce, he is 

characteristically  show n  in action. 

W o o d cu t, 1543 (after J. S. van C alcar). 

C a lca r, w h o  was a pu pil o f  T itia n , 

illustrated V esa liu s’s De hamani corporis 
fabrica (1543).

Louise Bourgeois.

L o u ise  B ou rgeois (15 6 3 -16 3 6 ) w as the 

m o st celebrated  m id w ife  o f  early  m odern  

F rance, servin g M arie  de M ed ici, w ife  to 

H e n ry  IV , th ro u gh  six con fin em en ts and 

pu blish in g books re la tin g  h er experiences, 

on e o f  w h ich  was translated in to  E n glish  

as The Compleat Midwife's Practice (1659). 

E n gravin g, 1680.

Harvey.

T h ro u g h  his dem on stration  o f  the circu lation  

o f  the b lo od , W illia m  H a rv ey  (1 5 7 8 -16 5 7 )  

e p itom ized  th e tran sition  from  the o ld  to  the 

n ew  m edicin e. J. H a ll, en gravin g, 1766.



W illiam  Hunter.

W illia m  H u n te r  (17 18 -8 3 ), e ld er 

b ro th er o f  John , w as a S co t w h o 

settled  in L o n d o n  and becam e 

the lead in g  an ato m y sch ool 

p ro p rie to r and obstetrician  o f  th e 

day. A s m ay be seen from  his 

portrait, he prid ed  h im se lf on  his 

refinem en t. J. T h o m a s, engraved 

p o rtra it fo r P e ttig re w ’s M edical 

Portrait Galleiy, 183 8-40  (after 

R . E . Pine).

Benjamin Rush.

B enjam in R ush ( 1 7 4 5 -1 8 1 3 )  is 

often  kn ow n  as the fo u n d in g  

father o f  A m erican  m edicine. 

H e  was also a sign ato ry  o f  the 

D ecla ra tio n  o f  In d ep en dence. 

R . W . D o d so n , line en gravin g  

(after T .  Sully).



Dissection.

B arth o lo m ae u s E u stach iu s ( 1 5 2 0 - 1 5 7 4 )  p e rfo rm in g  an an ato m ical d isse ctio n  b e fo re  

several ob servers in an an ato m y th eatre d eco ra ted  w ith  an articu lated  skeleto n . In this 

s ty lize d  re co n stru c tio n  o f  a s ix te e n th -ce n tu ry  a n a to m izin g , it  is s ig n ific a n t th at th e 

d istin guished physician  is sh ow n  p e rfo rm in g  his ow n  dissection, w h ile  th e skeleton  is a 

rem in d er o f  the om n ip resen ce  o f  death. E n grav in g , 1722 (after P .L .  G h e zz i, x 714).

A scene from the plague in Rome 0/1656.

A n  in fected  fam ily ’s house b e in g  cleared and th e con tents loaded  in to  carts. A sid e  from  

th e personal traged y, p lague posed en o rm ou s p ro blem s o f  urban m an agem en t, lead ing 

often  to  draconian  ordin an ces and p u b lic  health m easures. E tch in g  (detail).



A mother and baby.

W illia m  H u n te r ’s ( 1 7 1 8 - 8 3 )  Anatom ia uteri hum ani gravidi [A n a to m y  o f  the H u m an  

G ravid  U terus: 1774 ] was an astonishing depiction  o f  the pregn ant w om an  and her foetus in 

34 co p p er plates. Its im ages w ere  excep tion ally  lifelike, y e t at the sam e tim e deh um an izin g. 

E n gravin g, 177 4 .



Successive stages o f  dissection. 

T h e  successive stages o f  a 

d issection  are show n here 

as th e flesh is stripped from  

the m usculature dow n to 

the skeleton  itself. P a rt o f  a 

co llectio n  o f  14  paintings 

and 1 draw ing. W a te rc o lo u r 

and p en  on  paper, c. 1807.



Opthalmology instruments, eye growths, a cateract operation and other eye defects.

T he drawing on the left shows different ways o f couching for cataracts, operations which 
saw considerable improvements in the early eighteenth century. R. Parr, engraving, 1743-5.

Syphilis: a preserved skull o f  a woman who had been suffering from  

syphilis and died in 1796.

German images such as these served as moral and religious 
reminders o f the evils o f unbridled sexuality, no less than as 
anatomical specimens. Engraving, c. 1796.



Punch Cures the Gout, the Colic, and the Tisick: A n  ohese gouty man drinking punch with two 

companions.

T h e three diseases here represented all carried strong messages. G out was the eligible 
disease o f the country gentleman, and the ‘tisick’ (tuberculosis) the sad disorder o f  his 
poorer relation, while the colic was believed to be the consequence o f corseting and tight- 
lacing in women. James Gillray, coloured etching, 1799.

Breathing a vein: A n  ill man who 

is being bled to death by his doctor. 

Blood-letting remained the 
commonest form of medical 
intervention from the time o f Galen 
to the mid-nineteenth century. 
Despite the patient’s expression, 
it was, apparently, popular with 
sufferers.}. Sneyd, coloured etching, 
1804 (after James Gillray).



A n  Apothecary with a Pestle and M ortar to M ake up 

a Prescription.

T h e caricature conveys the ambiguity o f public 
feelings towards the apothecary. Despite 
belonging to a lowly branch of medicine, this 
one has pretensions to fashion; the images of 
death, as always, attend his efforts. A. Park, 
etching with watercolour, early nineteenth 
century.

The interior o f  a pharmaceutical laboratory with people at 

work. The shop is visible through a doorway.

In the eighteenth century, most medical laboratories 
were attached to the premises o f manufacturing 
chemists. This scene conveys an alchemical flavour. 
Engraving, 1747.

Philadelphia College o f  Pharmacy 

and Science: students looking 

through microscopes in a laboratory 

From the 1830s, instruction in 
the sciences connected with 
medicine was increasingly 
through instruction in laboratorj 
techniques, in particular using 
the microscope.
Photograph, c. 1933.



dispensary and was the first to teach otology in Britain, his Practical 
Observations on Aural Surgery and the Nature and Treatment o f Diseases of 
the Ear (1853) distilling his teachings. Surgical interventions grew. James 
H inton (1822-75), a London surgeon, and Hermann H ugo Rudolf 
Schwartze o f  Halle (18 37-1910 ) developed mastoidectomy, removing 
the bony cortex overlying the mastoid air cells. By 1900 the operation 
had attained widespread acceptance.

T h e  first hospital devoted to ear diseases was established in 1816 
by an unqualified practitioner, John Harrison Curtis (1778-1860); this 
became the Royal Ear Hospital in Soho. Curtis treated all cases by 
syringing, using an enormous instrument. Another innovator was James 
Yearsley (1805-69), who recognized that deafness could arise not just 
from diseased ears but from the nose and throat. H e founded the M etro
politan Ear and T hroat Hospital in Fitzroy Square in 1838. A  native o f 
Lincolnshire and father o f the Christian socialist, Arnold, Joseph 
T oynbee (18 15-6 6 ) vowed to ‘rescue aural surgery from the hands o f 
quacks’, performing over two thousand dissections, described in his 
Pathological and Surgical Observations on the Diseases of the Ear (i860). In 
1851 he was appointed aural surgeon to St M ary’s, the first general 
hospital to set beds aside for ear diseases. His death resulted from 
self-experimentation. Believing tinnitus (ringing in the ears) m ight be 
reduced by inhalation o f chloroform and subsequent inflation o f the 
ear, he tried it on him self -  with fatal consequences.

Study o f the throat also developed, owing much to the invention 
o f the laryngoscope in 1855 by the Paris singing-master M anuel Garcia 
(1805-1906). A  prominent British specialist was Sir M orell M ackenzie 
(1837-92) who in 1863 founded the T hroat Hospital in G olden Square 
and wrote a textbook. T h e  combined specialty o f  otorhinolaryngology 
emerged around the turn o f  the century, though these still m et resist
ance. Despite his address at 19 H arley Street, M ackenzie commented, 
‘the truth is that we are just a little doubtful as to our position in the 
social scale.’

Like teeth and ears, eye troubles had long been treated by itinerants, 
but ophthalmology rooted itself as a specialty, with clinics and formal 
teaching. In 1803, G ottingen introduced it as a taught course, and 
Vienna established the first clinic in 1812. An unfortunate boost was 
given to the discipline by the scores o f  soldiers returning to France and 
England with glaucoma and other eye diseases contracted in Egypt.

As so often, the characteristic professional disease o f blocked
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promotion played its part. Finding his career thwarted at St Thom as’s 
Hospital, John Cunningham Saunders (177 3 -18 10 ) founded the 
London Dispensary for Curing Diseases o f the Eye and Ear (1805), 
which later became the London Eye Infirmary and finally the Royal 
Ophthalmic Hospital (Moorfields). Sister institutions were soon estab
lished, notably the G lasgow Eye Infirmary in 1824, resulting from 
lectures started by W illiam  M ackenzie (179 1-18 6 8 ). T h e  Royal 
W estminster Ophthalmic Hospital was founded in 1816 by the military 
surgeon G eorge James Guthrie (178 5-18 56), who claimed to be the 
first to give lectures devoted to eye surgery -  but squabbles were endemic 
among practitioners claiming they were the first to break with quackery 
and set the study on a scientific basis. T h e  M oorfields Hospital became 
the model for the N ew  York Eye and Ear Infirmary (1820), the first 
such institution in the United States. C . J. F. Carron du Villards (18 0 1- 
60) set up the first Paris eye dispensary in 1835.

Scientific understanding o f the eye made great strides in mid cen
tury, thanks particularly to Frans Cornelis Donders (1818-89), Pro~ 
fessor o f physiology at Utrecht, who elucidated the relations between 
the physics and the physiology o f  optics. T h e  emergent specialty was 
aided by H elm holtz’s ophthalmoscope (1851) and the ophthalmometer 
(1852), instruments permitting investigation o f the interior o f  the eye 
and affording evidence o f other diseases, including those o f the brain. 
These came into regular use in the 1870s. Albrecht von Graefe (1828- 
70), o f  Berlin, the greatest o f the eye specialists, expanded the clinical 
applications o f  the ophthalmoscope and initiated modern ophthalmic 
surgery, introducing the operation for strabismus (squint) and iridec
tom y (removal o f a portion o f the iris in glaucoma). Eye surgery was 
further aided by Karl K oller’s (1857-1944) use o f cocaine as a local 
anaesthetic. By the 1920s, clouding o f the cornea was being treated by 
transplantation, and thermocautery was introduced to repair detached 
retinas.

Thus specialties crystallized, involving the coalescence o f  various 
elements: a localized medical problem with a definable body o f know
ledge and techniques, energetic boosters, and a pool o f  patients, patrons 
and donors. Specialties became identified with their institutions. By 
i860 there were at least sixty-six special hospitals and dispensaries in 
London alone, including the Royal Hospital for Diseases o f  the Chest 
(1814), St M ark’s Hospital for Diseases o f  the Colon and Rectum (1835), 
the Royal National Orthopaedic Hospital, the Brompton (1841), the

386 N I N E T E E N T H - C E N T U R Y  M E D I C A L  C A R E



Royal Marsden Hospital (1851), the Hospital for Sick Children, Great 
Orm ond Street (1852), the National Hospital (for nervous diseases) 
Queen Square (i860), St John’s Hospital for Diseases o f  the Skin (1863), 
and St Peter’s Hospital for urological disorders (1864). Founded by 
enthusiasts and supported by donations, these and dozens more were 
at first frowned upon by the general hospitals, but gradually elite prac
titioners sought posts within them, either to improve their skills or to 
supplement a general hospital appointment. Special hospitals became 
‘medicalized’ early, with doctors controlling admissions, appointments 
and policy, and running them in an entrepreneurial, proprietorial 
manner.

Hospitals played a comparable role in the planting o f specialization 
on the Continent and in N orth  America. Children’s hospitals were set 
up in Paris in 1802, in Berlin in 1830, St Petersburg in 1834 and 
Vienna in 1837. T h e  United States looked to Britain for models. T h e 
Massachusetts Eye and Ear Infirmary, the Boston Lying-In Hospital, 
the N ew  York Hospital for Diseases o f the Skin, and others, all patterned 
themselves on British institutions. Unlike Britain, however, the special 
hospitals in the U S  which thrived were those catering for particular 
national immigrant groups -  Germans, Italians, Jews and others. In 
Germ any and Austria, with hospitals closely associated with universities, 
the tendency was for special academic departments to develop rather 
than separate institutions.

Certain diseases were particularly well represented in new specialist 
foundations, notably those routinely excluded from general hospitals, 
because they were contagious, ‘loathsome’ -  like venereal conditions -  
or incurable. T h e  first cancer hospital was set up in Rheims around 
1750; from the 1850s they multiplied in Britain with the London Cancer 
Hospital and others in Leeds, Liverpool, M anchester and Glasgow, 
many o f them set up by medical men who found their careers checked. 
T h e y  were often dismissed as little better than quack emporia and, with 
the exceptions o f  the London Cancer Hospital, renamed the Royal 
Marsden after its founder, W illiam  Marsden (1796-1867), and the 
Christie Hospital in Manchester, few lasted. In France, Oeuvres du 
Calvaire were set up to care for women with cancer in Lyon (1850), 
Paris (1874), Saint-Etienne (1874), Marseille (1881), Rouen (1891) and 
Bordeaux (1909). Inspired by a philanthropic Lyon widow, Jeanne 
Garnier-Chabot, the staff o f the Calvary hospitals were themselves 
widows.
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American cancer hospitals came slightly later. T h e  first, the N ew  
York Cancer Hospital, was set up in 1884, followed by the St Rose 
Free House for Incurable Cancer in 1899 and others at Buffalo (1898), 
Philadelphia (1904) and St Louis (1905). Some embodied the new style 
o f philanthropy which looked optimistically to science and to the labora
tory for cures, rather than concentrating on care o f  the dying. T h at 
shift came to Britain too. Plans for Friedenheims (‘homes o f peace’ for 
the dying) at the Manchester, London and Glasgow cancer hospitals 
were shelved in a new wave o f optimism about treatment and research.

Specialties flourished when they involved a conspicuous body part or 
pain responsive to surgical intervention. T h e  very idea o f specialization 
thereby achieved legitimization, though not without continuing 
struggles. Looking back in an autobiography significandy called Remin
iscences of a Specialist (1932), Greville M acDonald (1856-1944) empha
sized how it had been an uphill struggle as late as the 1880s:

Even a consulting-room in Wimpole Street could not give me a 
place among the really elect. The Throat Hospital, in spite of its 
new and irreproachable staff, was still looked upon by a carefully 
censorious profession as simply not respectable. The distrust of this 
newest specialty in medicine was chiefly due to the prevalent dis
approval o f specializing in general; for it was considered that all 
qualified practitioners were competent for everything.

H ostility to specialization continued. In 1900 the General Practitioner 
said o f specialists, ‘their minds are narrowed, judgment biased and unbal
anced by disproportionate knowledge o f one subject,’ and the patient 
would suffer because the specialist ‘knows nothing o f the constitutional 
idiosyncrasies o f  the individual, which are essential to correct diagnosis 
and treatment’. By 1900, however, nothing could stop the scores o f 
specialties taking root upon the balkanized medical map -  involving 
hospital departments, research centres and distinctive career hierarchies. 
Such specialization makes it difficult to view modern medicine as a 
unity: rather an assemblage o f elements interacting with one another 
in ad hoc ways. It brought sophisticated skills, often at the cost o f the 
coherent vision o f the patient and sickness. T his in part explains why, 
paralleling specialization, counter-movements arose to reject much o f 
what it stood for: these became known as alternative medicine.
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T h e  emergence o f specialties shows medicine’s changing configurations: 
growing demand (often whipped up by adroit promotion), the resource
fulness o f  medical men in forging careers, and the bid o f  the marginal 
to enter the mainstream. Alternative medicine also shows great diversity 
and the fluctuating relations o f  the marginal with the regulars. C on ti
nuity, change and innovation can all be seen, the whirl o f  consumer 
demand in emergent mass society and the role o f charismatic individuals. 
Newspapers, railways and all the apparatus o f  nineteenth-century com 
mercial society provided challenges to which nostrum-mongers, reju- 
venators and cancer healers were quick to rise. T h e  time-honoured 
rituals o f  the itinerant huckster continued, if  generally seen as increas
ingly quaint and down-market. T h e  need for miracle cures never slack
ens, and this produced, in a popular phrase, ‘toadstool millionaires’ 
galore, eager to purvey magnetic, electrical or chemical cures to the 
desperate and credulous.

N ew  proprietary medicines won a following, memorably Lydia E. 
Pinkham’s Vegetable Compound, sold, from 1873, by the fifty-four- 
year-old Lydia Pinkham o f Lynn, Massachusetts, perhaps America’s first 
millionairess. Originally marketed as a cure for ‘female weaknesses’, it 
was soon being proclaimed as ‘the greatest remedy in the world’, ‘L ily 
the Pink’s’ kindly face appearing on the label and commemorated in 
song. In England James M orison (1770-1840) made a fortune with his 
Vegetable Pills. (‘Brothers, I am sorry I have got no M orison’s Pill for 
curing the maladies o f  Society’, declared Thom as Carlyle.) Thom as 
Beecham (1820-1907) and Thom as H olloway (1800-1883) followed 
suit, the latter bequeathing much o f his fortune to found (Royal) 
H olloway College, which became part o f London University.

Alongside these old currents o f need and greed, and stories o f per
sonal razzmatazz, rapacity or opportunism, the nineteenth century was 
distinctive for introducing new healing movements based on the prin
cipled rejection o f orthodox medicine in favour o f  alternative healing 
philosophies. Such developments m ight be viewed as the reincarnation 
o f the plain-man populism o f Paracelsus, distrustful o f elite faculty medi
cine. M any healing movements arose mirroring the myriad religious 
dissenting sects and socio-political groups which gained a following
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in an era o f mass literacy and grassroots discontent, products o f  the 
‘democratic intellect’ . Artisans who baulked at the power o f princes and 
prelates might be no more disposed to swallow orthodox medicine.

Alternative healing sects were disparate -  some were religious, 
others secular; some favoured science, others folk wisdom; some glamor
ized the heroic prophet, others made every man his own doctor -  but 
typically they shared some common ground. T h e y  tended to denounce 
modern lifestyles as unnatural and accused regular medicine o f being 
an oligarchic closed shop, an obscurantist racket devoted to self- 
aggrandizement. Fringe healers urged a return to simplicity, praising 
plain living and looking to nature’s healthy, healing ways. T h e y  recycled 
venerable health advice like the non-naturals (temperance and moder
ation), but adapted it to the anxieties o f commercial society and the 
aspirations o f self-help common folk aiming to gain control over their 
lives in matters o f bodily health no less than religion and politics. These 
doctrines gained their greatest following in America, partly because 
visionaries gravitated there, hoping for a better future, a fresh start, and 
partly because America imposed fewest restrictions on practice. T h eir 
homeland, however, was Germany.

T h e  great inspiration and trail-blazer was homoeopathy, developed 
by Samuel Hahnemann (1755-1833). Hahnemann acquired his medical 
education at Leipzig, Vienna and Erlangen, where he graduated in 1779, 
imbibing that Enlightenm ent faith in the goodness o f nature, which 
permeated his mature thinking. Gaining early medical experience in a 
variety o f small Saxon towns, he developed a horror for the blunders 
o f the medical profession, leading to his Uber die Arsenikvergiftung: ihre 
Hilfe und gerichtliche Ausmittelung (1786) [On Poisoning by Arsenic -  
Its Treatm ent and Forensic Detection], a work registering his fears over 
the toxicity o f  drugs.

M oving from town to town, Hahnemann published works such as 
Freund der Gesundbeit (179 2 -5) [The Friend o f Health], which stressed 
that the key to well-being lay not in the costly but dangerous polypharm
acy o f the apothecaries but in attention to the non-naturals -  above all, 
due attention to fresh air and exercise. He began to formulate the 
principles o f his own method o f treatment, homoeopathy; the first major 
statement appeared in his Organon der rationellen Heilkunde (1810) 
[Handbook o f  Rational Healing],

T here were, Hahnemann argued, three possible approaches to heal
ing: prevention; the allopathic method o f treatment by opposites which



dominated orthodox medicine but which was at best palliative and at 
worst harmful; and the homoeopathic method. It was common know
ledge that one disease drove out another. Finding that cinchona (Peru
vian bark) produced responses similar to malaria symptoms -  the bark 
that quelled fever would induce it in a healthy person -  he argued that 
medicine should logically be deploying drugs which produced in healthy 
people symptoms similar to those o f the disease in question: ‘In order 
to cure disease, we must seek medicines that can excite similar symptoms 
in the healthy human body.’

T h is became the first law o f homoeopathy, the law o f  similars, 
similia similibus curantur. let like be cured by like (exemplified in the 
folk wisdom that hot compresses were good for burns, or that cowpox 
vaccination immunized against smallpox). This was supplemented by 
homoeopathy’s second law, that o f infinitesimals (serial dilution): the 
smaller the dose, the more efficacious the medicine. T his seeming para
dox followed from Hahnemann’s lifelong preoccupations: his com m it
ment to ascertaining the precise effects o f drugs upon the individual 
sufferer, his contempt for the arbitrary and destructive prescribing habits 
o f regular medicine, and his preoccupation with drug purity. T h e  body, 
he held, was specially sensitive during disease and tiny quantities o f  pure 
drugs did far more good than large doses o f adulterated ones.

Settling in Leipzig, Hahnemann publicized homoeopathy, giving 
medical lectures, gathering disciples dedicated to ‘proving’ (that is, test
ing) new medicines, and publishing his findings in such works as the 
Materia medica pura ( 18 1 1-2 1)  [Pure Materia Medica]. T h e  outraged 
Leipzig faculty and apothecaries had him banned from practice, and he 
moved on, everywhere meeting resistance from the elite. H e eventually 
settled in Paris and lived long enough to see widespread support for his 
doctrines, which struck a chord amongst patients suspicious o f  drugging 
practices. H e won over a large and often fashionable clientele and cap
tured a significant fraction o f the medical profession across Europe and 
America. Consolidating itself as a worldwide movement (the Inter
national Congress o f  Homoeopathic Physicians was founded at the end 
o f the century), homoeopathy endured while other movements rose and 
fell, and established its claims to recognition by licensing authorities. 
In Britain, for example, the homoeopathic hospitals were to be the only 
non-regular establishments recognized by the National H ealth Service 
in 1948. H om oeopathy’s lasting appeal has stemmed from its stress on 
purity and the attractive idea o f the body striving to cure itself.
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Another movement which, like homoeopathy, stressed hygiene and 
purity and won support across the social spectrum was hydropathy. 
T his variant on the old fascination with healing waters originated with 
Vincent Priessnitz (179 9 -18 51), a rural prophet who, convinced o f 
water’s powers, established a spa at Grafenberg in Austrian Silesia. 
Health was the body’s natural condition, he maintained; sickness 
resulted from the introduction o f foreign matter, and acute disease was 
the body’s attempt to expel such morbid material. Regular therapies 
were thus misguided: drugs, purges and bleeding interfered with nature 
and would turn acute and functional conditions into chronic ones. W ater 
treatment was the best way to obviate this: water would bring an acute 
condition to a crisis, expelling poisons from the system. Priessnitz’s 
techniques included withdrawing all drugs and promoting sweat fol
lowed by cold baths and wet bandages. Patients had to give up alcohol 
and rich food, live on coarse bread and milk, and drink twelve glasses 
o f water a day.

Grafenberg offered a menu o f water treatments: head baths -  
patients would lie on the floor with their heads in basins o f cold water; 
wet stomach packs; the ascending douche, spraying water up the genitals; 
and the wet sheet treatment, in which patients were wrapped for hours, 
mummylike, in wet bandages. T h e cold douche was the coup de grace: 
icy water was discharged over patients from a height o f  twenty feet. 
These were spartan measures, but they worked well on an overfed, 
overdrugged and stressed-out generation. Priessnitz’s establishment 
became immensely popular; in 1839 it played host to one monarch, one 
duke, one duchess, 22 princes and 149 counts and countesses. Bored 
with Bath, the British upper classes arrived in the 1840s. Priessnitz’s 
dictum, man muss Gebirge haben (people need mountains), captures the 
movement’s links with Romanticism.

Hydrotherapy was imported into England by two medical regulars, 
James G ully (1808-83) anc  ̂ D r James W ilson (1807-67), who became 
converts to Priessnitz’s hydropathy, and decided to set up in the hilly 
town o f  Malvern in Worcestershire. G ully became the better known, 
publishing The Water Cure in Chronic Disease in 1848. Passing through 
nine editions, it helped to win him such distinguished patients as 
Thom as Carlyle, Alfred Tennyson, Sir Edward Bulwer Lytton and 
Charles Darwin. ‘I am in a Hydropathy Establishment near Cheltenham 
(the only one in England conducted on pure Priessnitzian principles),’ 
Tennyson explained to his fellow poet Edward FitzGerald:

3 9 2  N I N E T E E N T H - C E N T U R Y  M E D I C A L  C A R E



N I N E T E E N T H - C E N T U R Y  M E D I C A L  C A R E 393

I have had four crises (one larger than had been seen for two or three 
years in Grafenberg -  indeed I believe the largest but one that has 
been seen). Much poison has come out of me, which no physic ever 
would have brought to ligh t. . .  I have been here already upwards of 
two months. O f all the uncomfortable ways of living sure an hydro- 
pathical is the worst: no reading by candlelight, no going near a fire, 
no tea, no coffee, perpetual wet sheet and cold bath and alternation 
from hot to cold: however I have much faith in it.

Hydropathic establishments continued to have a following amongst 
those with faith in the healing powers o f  nature, cold water and physio
logical puritanism: no pain, no gain.

Equally hostile to orthodox disease theory and routine polypharm
acy was the first o f the indigenous American healing sects, Thom sonian- 
ism. Despising ‘book doctors’, Samuel A. Thom son (1769-1843) 
developed a people’s health movement on vegetable-based therapies. 
Believing, as was explained in his New Guide to Health (1822), all ills 
were produced by cold and any treatment generating heat would aid 
recovery, his favourite herbal remedy was Lobelia inflata, whose seeds 
caused vom iting and heavy sweating; it was closely followed by cayenne 
pepper. T h e  seventy plant remedies that made up the Thom sonian 
materia medica were all purportedly milder and safer than the harsh, 
powerful remedies favoured by allopaths.

Thom son publicized his system through the Botanico-M edical C o l
lege o f O hio in Cincinnati, chartered in 1838, and its offshoots, and he 
recruited disciples via a network o f Friendly Botanic Societies through
out N ew  England. H e claimed that some 100,000 people bought the 
franchise (known as Family Rights) to practise his system; between 
1832 and 1838 the Family Botanic Societies staged annual conventions, 
gatherings blending aspects o f revivalist religion and political caucuses. 
T h e Thom sonians operated infirmaries and stores where they com 
pounded their medications and dispensed them in competition with 
pharmacists.

Such a commercially adroit movement was certain to trigger com 
petitors and imitators in a society in which laissez-faire individualism 
prevailed. By 1850 the movement was riven by splinter groups, notably 
the so-called Neo-Thom sonians, Eclectics and the Reformed Prac
titioners o f M edicine, all lauding nature’s ways and attacking the 
mercenary and pernicious regulars with their calomel and other heavy- 
metal drugs.
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T h e  Thom sonian gospel was brought to England by ‘D r ’ Albert 
Isaiah Coffin (1800-66), who claimed, like many another American 
healer, to have been cured o f tuberculosis by a native American woman. 
Arriving in 1838, he soon had a keen following among self-improving 
artisans and dissenters, developing his own team o f agents and a chain o f 
‘Friendly Botanico-M edical Societies’ . M edical botany o f  various kinds 
appealed to artisan self-help.

Contem porary with the Thomsonians were the Grahamites who 
dedicated themselves to healthy living in a kind o f  this-worldly sal- 
vationism. Sylvester Graham (179 4 -18 5 1) was a zealot who thought 
health too precious to be left to doctors. Inspired by the teetotal move
ment, he believed self-control should be extended to all domains o f life. 
W ere not men made gross, even diseased, by indulgence in food and 
sex? Vegetarianism and wholegrain cereals were recommended, and the 
‘Graham cracker’ made its bow. Sexual activity was to be limited: it 
inflamed the passions and wasted the seminal fluid which was the essence 
o f life.

I f  Paris pathology encouraged O ld W orld medicine to stress the 
empire o f disease and death, American alternative sects were more 
upbeat, taking their cue from phrenologists and other self-help groups 
confident that science and attention to nature’s laws contained the 
secrets o f  health. Nature was benign and, if  humans only heeded her, 
their bodies would be naturally healthy. Such was the hopeful message 
o f the osteopathy movement, originating in 1874 D r Andrew 
T aylor Still (18 28 -19 17), who established his college at Kirksville, M is
souri. Still asserted the body’s inherent capacity to resist disease and 
repair itself. Osteopathy also stressed the intrinsic unity o f all parts o f 
the body, attributing disease to ‘structural derangements’ or ‘somatic 
components o f  the disease processes’, also called osteopathic lesions. 
W hile he concentrated on the spine, Still’s followers extended manipu
lation to the entire skeletal structure, enlarging the range o f  techniques 
to include electric and water treatments, massage and eventually surgery.

Somewhat similar was chiropractic, established in 1895 by Daniel 
David Palmer (18 4 5-1913), after he managed to restore the hearing o f 
a man by adjusting his backbone. An erstwhile ‘magnetic doctor’, Palmer 
based chiropractic on the hypothesis that energy flow from the brain 
was the essential life-giving force in the body and, rather as with mes
merism, that obstruction produced disease. T h e  spine comm only inter
fered with nerve function, and manipulation by hand (‘chiropractic’
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comes from the G reek for ‘doing by hand’) was the method for treating 
the spine.

T his theory became the educational basis o f the Palmer School o f 
Chiropractic which he founded in Davenport, Iowa in 1899. His son, 
B. J. Palmer (18 8 1-19 6 1), helped spread chiropractic methods through 
books and the school’s annual ‘lyceum’ o f  entertainment and chiroprac
tic knowledge. Although allopathic physicians criticized chiropractic 
practitioners (or ‘bonecrackers’) for their lack o f  scientifically-based 
techniques, these healers became so widely patronized that even health 
insurance companies began to cover chiropractic.

T h e  Pelagian or radical Protestant streak in many o f  these healing 
movements (universal delivery from disease) was taken to its logical 
extreme in the Christian Science movement. Battling against the suf
focating Congregationalism o f her parents, M ary Baker Eddy (18 2 1- 
1910) spent much o f  her adolescence ill and bedridden, and regular 
physicians did her no good. Relieved by homoeopathy, the mesmeric 
treatments o f  Phineas Quim by (1802-66), and divine revelation after 
reading the Bible, she undertook a self-healing process, whose success 
led her to adumbrate her own system, declaring ‘there is but one cre
ation, and it is w holly spiritual.’ Since all was spirit and matter a phan
tasm, there could be no such reality as somatic disease; all sickness was 
in the mind. H ence, as was explained in her Science and Health (1875), 
true ‘mind healing’ would dispel the ‘illusions’ o f sickness and pain. 
Christian Science owed its conversions to its ‘patient, heal thyself’ 
appeal. Setting up the Massachusetts M etaphysical College, Eddy taught 
some 4000 students, most o f whom were women excluded from regular 
medical education.

W ith  rapid social change and its astonishing mix o f people from 
every possible ethnic, religious and cultural background, orthodox medi
cine could seem irrelevant and stale in the United States, and many 
spiritual and fringe faiths shot up, targeting the individual self-help 
experience o f the layman. Spiritualism and theosophy won followers. 
From their early days, both the M ormons and the Seventh D ay 
Adventists voiced antipathy to regular medicine, Joseph Smith (1805- 
44) accepting only roots and herbs, and his fellow M ormons passing 
laws restricting the ‘deadly poisons’ o f  orthodox remedies. M orm ons in 
particular championed the right to resist compulsory smallpox vacci
nation.

G row ing out o f  earlier religious and health-reform movements, and



teaching abstemiousness and vegetarianism, the Adventists proclaimed a 
‘gospel o f health’, which valued hydropathic cures. T h eir Health Reform 
Institute at Battle Creek, Michigan, was headed by John Harvey K ellogg 
(1852-1943), brother o f the cereal manufacturer (W ill Keith). Emphas
izing the importance o f restricting diet, alcohol and sexual activity, 
K ellogg’s ‘San’ became popular with the wealthy. M edical faiths and 
fads went together in America, anticipating the later popularity o f all 
manner o f psychotherapy.

Alternative medicine’s preoccupations highlight the ambiguities in 
nineteenth-century medicine. Its new scientific and professional m ove
ments generated counter-trends -  a populist, anti-elitist backlash. W hile 
people wanted their diseases to be cured, they were also seeking far more 
from medicine: explanations o f their troubles, a sense o f wholeness, a 
key to the meaning o f  life. Craving reassurance from physicians, demo
cratic generations also, paradoxically, wanted to take health into their 
own hands. N o t least, so long as the message o f  orthodox medicine was 
pessimistic, alternative medicine instilled hope.
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T h e nineteenth century brought medicine face to face with commercial 
society, with all its energies, anxieties, conflicts and contrasts. Regular 
medicine sought to be a profitable trade, when that suited it -  how 
could it be otherwise? But it also had to be seen to be above all that, 
sometimes looking to the state as its lifeline, sometimes opting for 
loftier, more metaphysical supports. A  commercial civilization pur
chased regular medicine’s services but it also bought all the other thera
peutic brands on offer, and the public showed little more brand loyalty 
than to tea or toothpowder.

M edicine strove to professionalize itself, but without some unique 
source o f power or access to a m onopoly (courtesy o f  the state) that 
remained an unrealizable struggle. T h e  real trouble was that medicine 
still could do little about disease and premature death. It was only once 
those threats began to recede -  developments which owed little to 
medicine per se -  that medicine could become truly powerful.



C H A P T E R  X I I I

PUBLIC MEDICINE

m o d e r n i z a t i o n  a n d  i n d u s t r i a l i z a t i o n  elicited w ildly differing 
reactions. Optimists like the English physician Erasmus Darwin saw 
science, technology and industry as unbinding Prometheus, providing 
mankind with the tools to master nature, conquer disease and perhaps 
disarm death itself. T h e  Marquis de Condorcet’s Esquisse d ’un tableau 
historique des progres de Vesprit humain [Sketch for a Historical Picture 
o f the Progress o f the Human Mind], written in 1793 just before the 
Jacobins drove him to suicide, held out a vision o f a healthy, rational 
future society, now that medicine had been delivered from its false 
theories, jargon and submission to authority. M edical modernization 
would bring social regeneration. ‘T h e  average length o f human life will 
be increased and a better health and a stronger physical constitution 
will be ensured,’ the pbilosophe predicted: ‘W ould it be absurd then to 
suppose that this perfection o f the human species m ight be capable o f 
indefinite progress?’

Such dreams were shattered by the Revd Thom as M althus’s An  
Essay on the Principle o f Population as it Ajfects the Future Improvement of 
Society (1798). Parson Malthus didn’t dispute ‘the great and unlooked 
for discoveries that have taken place o f late years in natural philosophy’. 
Unlike Condorcet, however, he could see only trouble ahead. Material 
progress would breed inexorable population growth; and with ever more 
mouths to feed on a limited amount o f food, the consequences must be 
catastrophic -  famine, or war, or pestilence -  and the future would be 
plagued by worsening subsistence and health problems (‘Malthusian 
crises’). Malthus was not ignorant o f birth control, indeed the term 
‘N eo-M althusian’ was used by its promoters. But from his Christian 
viewpoint he regarded it as a ‘vice’, conducive to immorality. In later 
editions he suggested a solution in ‘moral restraint’ or continence.

397
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Judgment on Malthus’s merits as a prophet will depend on the 
consequences o f  population growth to come. In his own time, develop
ments near home seemed to bear out the woeful accuracy o f his 
forecasts. In Ireland, which had a soaring population, potato blight 
caused famine and thousands o f deaths in 1810, 1820 and 1830, lead
ing in the years after 1845 to the notorious G reat Famine in which 
perhaps two million people died, some from starvation, but far more 
from typhus and other epidemics consequent upon malnutrition and 
social collapse. M ostly, however, the situation was less black and white 
than M althus’s reactionary doom -m ongering implied -  partly because 
(as he came to admit) personal and social action could head o ff many 
o f the anticipated disasters. One such mode o f prudent action was public 
health.

I N D U S T R I A L  S O C I E T Y

T h e  kind o f population explosion Malthus warned o f  brought evident 
health risks. In the century after 1750, Britain’s population increased 
threefold, from around 6 to 18 million. In 1750, about 15 per cent o f 
the population lived in towns; by 1880 a staggering 80 per cent was 
urban. In 1801 one in five workers was employed in manufacturing and 
linked occupations; by 1871 that had climbed to two in three. T h e  
largest city in the western world, London had about 800,000 inhabitants 
in 1801; by 1841 its population had grown by a further million, and at 
the death o f  Q ueen Victoria in 1901 the heart o f empire contained 
seven million inhabitants. By 1861 six British cities had populations o f 
over a quarter-million, and in some towns the growth rate was astound
ing: in the decade after 1821 Bradford’s numbers rose by 78 per cent 
and W est Brom wich’s by 60 per cent; Glasgow ’s population o f 77,000 in 
1801 had rocketed to 904,000 by 1901.

T h e  British story was repeated with a time lag throughout the 
industrializing world. Paris, N ew  York, Berlin and many other cities 
all broke the million mark in the nineteenth century and factory 
towns, mining regions and ports throughout Germany, Bohemia, 
Belgium, France and the United States were every bit as foul as M an
chester. And all the other pathogenic features o f modern states and 
mass societies came too, not least warfare. N apoleon’s wars were the 
first to be fought with gigantic citizen armies; the American Civil
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W ar involved millions o f fighting men, and those numbers were 
dwarfed by the conscript armies o f  the First W orld  W ar. M ore suc
cumbed to disease than to the new G ading guns or howitzers. T h e 
Union army in the C ivil W ar (18 6 1-6 5) l° st 186,216 men to 
disease, twice the number killed in action; nearly half were claimed by 
typhoid and dysentery. In the W orld W ar deaths through combat finally 
overtook deaths through disease, but even that war took a terrible disease 
toll.

Like the war itself, typhus began in Serbia, with 10,000 cases as 
early as N ovem ber 1914; within six months, deaths had leapt to 150,000. 
W ith  the revolution o f 1917 and the civil war, typhus ran riot in Russia: 
between 1917 and 1921 Russia had 25 million cases with up to 3 million 
deaths, the worst outbreak ever known. ‘I f  Socialism does not defeat 
the louse,’ quipped Lenin, ‘the louse will defeat Socialism.’

But at least war was temporary. For millions, entire lives -  albeit 
often very short ones -  were passed in new industrial cities o f  dreadful 
night with an all too typical socio-pathology: foul housing, often in 
flooded cellars, gross overcrowding, atmospheric and water-supply pol
lution, overflowing cesspools, contaminated pumps; poverty, hunger, 
fatigue and abjection everywhere. Such conditions, comparable to 
today’s T h ird  W orld shanty towns or refugee camps, bred rampant 
sickness o f every kind. Appalling neo-natal, infant and child mortality 
accompanied the abomination o f  child labour in mines and factories; 
life expectations were exceedingly low -  often under twenty years among 
the working classes -  and everywhere sickness precipitated family break
down, pauperization and social crisis. T h e  squalor o f  the slums was 
exposed time and again by social reformers, novelists, newsmen, and 
clergymen appalled to find hell at the heart o f  civilization. Everywhere 
he walked, noted Friedrich Engels in his Condition of the Working 
Classes in England (1844) (Engels was a M anchester factory owner as 
well as Karl M arx’s collaborator), he met ‘pale, lank, narrow-chested, 
hollow-eyed ghosts’, cooped up in houses that were mere ‘kennels to 
sleep and die in ’:

Passing along a rough bank, among stakes and washing lines, one 
penetrates into this chaos o f small one-storied, one-roomed huts, 
in most of which there is no artificial floor; kitchen, living and 
sleeping-room all in one. . . .  Everywhere before the doors residue 
and offal; that any sort of pavement lay underneath could not be 
seen but only felt, here and there, with the feet. This whole
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collection of cattlesheds for human beings was surrounded on two 
sides by houses and a factory, and on the third by the river, and 
beside the narrow stair up the bank, a narrow doorway alone led 
out into another almost equally ill-built, ill-kept labyrinth of 
dwellings.. . .  Everything which here arouses horror and indig
nation is of recent origin, belongs to the industrial epoch.

Andrew M earns’s Bitter Cry o f Outcast London (1883) similarly asked his 
readers whether they had ‘any conception o f  what these pestilential 
human rookeries are, where tens o f thousands are crowded together 
amidst horrors which call to mind what we have heard o f the middle 
passage o f  the slave ship’. Mearns tugged at the heart-strings:

T o  get to them you have to penetrate courts reeking with poisonous 
and malodorous gases arising from accumulations of sewage and 
refuse scattered in all directions and often flowing beneath your 
feet; courts, many of them which the sun never penetrates, which 
are never visited by a breath of fresh air, and which rarely know 
the virtues of a drop of cleansing w ater.. . .  You have to grope 
your way along dark and filthy passages swarming with vermin. 
Then, if you are not driven back by the intolerable stench, you 
may gain admittance to the dens in which these thousands of beings 
who belong, as much as you, to the race for whom Christ died, 
herd together.

Historians still dispute whether industrialization raised or depressed 
wages and living standards -  something, perhaps, impossible to measure. 
But there can be no doubt that industrialism jeopardized health. Indus
trial injuries and disabilities were multiplied by dangerous trades. W ith  
high speed, mechanized production, exhausting working hours and child 
labour, the factory system produced a grisly crop o f  accidents and muti
lations. T h e  penalties o f dangerous trades were documented. In 1775 
Percivall Pott had pointed out that boy chimneysweeps developed 
scrotal cancer, due to soot irritation. Pneumoconiosis afflicted coal
miners; brown lung disease became the curse o f cotton workers; ‘phossy 
jaw’ was an occupational risk o f matchworkers exposed to phosphorus; 
and dust from stone, flint and sand led to silicosis and other lung dis
orders among miners, brick-makers, cuders and potters. ‘Some o f them 
gets lead poisoned soon, and some o f them gets lead poisoned later: 
and some but not many niver’ -  an old Irishwoman thus introduced 
Charles Dickens to work in the lead mills.
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In 1832 the Leeds physician Charles Turner Thackrah (1795-18 33) 
published The Effects o f Arts, Trades, and Professions on Health and Lon
gevity, documenting the diseases and disabilities o f  various occupations. 
Apart from factory-workers, among those exposed to harmful substances 
were cornmillers, maltsters, coffee-roasters, snuff-makers, rag-pickers, 
papermakers and feather-dressers; tailors were so subject to anal fistulas 
they set up their own ‘fistula clubs’. ‘Surely this shocking and unnatural 
occupation ought to be abolished,’ was his comment on the climbing 
boys. Overall, his verdict was bleak: ‘N o t 10 per cent o f the inhabitants 
o f large towns enjoy full health.’

Engels devoted two chapters o f his Condition o f the Working Classes 
to work conditions, being especially concerned with child labour:

In the manufacture of glass ..  . the hard labour, the irregularity of 
the hours, the frequent night-work, and especially the great heat 
of the working place (100 to 190 Fahrenheit), engender in children 
general debility and disease, stunted growth, and especially affec
tions of the eye, bowel complaint, and rheumatic and bronchial 
affections. Many of the children are pale, have red eyes, often blind 
for weeks at a time, suffer from violent nausea, vomiting, coughs, 
colds, and rheumatism.. . .  The glass-blowers usually die young of 
debility or chest infections.

Industrial towns above all proved breeding grounds o f  the archetypal 
diseases o f poverty and overcrowding such as rickets, the crippling bone 
disease o f infants, especially ominous for females who, as a result o f 
pelvic deformities, would often suffer fatal childbirth difficulties. 
Th ou gh  widely known as ‘the English disease’, Britain enjoyed no 
monopoly, for everywhere dinginess and deprivation provided an ideal 
seedbed. A  1907 survey o f Paris hospitals revealed that every other child 
between the ages o f six months and three years suffered more or less 
from rickets, and N ew  York reported the same.

T h e  single worst disease cultivated by monster cities was tubercu
losis, characterized by fever, night sweats and coughing up blood 
(haemotysis), and called ‘consumption’ because victims were almost lit
erally consumed. It was not a new disease, but it festered as population 
grew denser and poverty deepened. By 1800 it was said that ‘no other 
[disease] is so com m on’, while in 1815 Thom as Young surmised it 
brought a ‘premature death’ to one in four. T h e  autopsies conducted 
at the chief Paris hospitals record tuberculosis as the cause o f death in
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some 40 per cent o f  cases, while in the 1830s eastern seaboard cities in 
the United States had a mortality rate o f around 400 per 100,000. All 
agreed that, Romantic poets and pianists notwithstanding, tuberculosis 
was a disease o f  the urban poor, though debate raged as to whether its 
cause was environmental, contagious or hereditary. W ho was to blame 
-  the ‘great unwashed’ or the ghasdy conditions in which they lived? 
W hichever, there was no cure.

Industrial towns bred myriad fevers. Some were readily identifiable. 
W ith  its hard cough and distinctive leathery membrane around the 
tonsils choking its victims, diphtheria became a major killer o f  the 
young, as did scarlet fever. Measles, chickenpox and scarlet fever all 
remained severe, and smallpox immunization proved ineffective in big 
towns. O ther maladies, including what we now call typhoid and typhus, 
were harder to distinguish amid the ceaseless surge o f  fevers which, in 
a time o f  pre-bacteriology, passed under names like ‘putrid fever’. 
Involving severe diarrhoea and dysentery, ‘enteric fevers’ were associated 
with the urban poor, but rival theories o f  their aetiology proliferated 
and, as with so many other diseases, the fact that they surfaced here, 
there and everywhere, and not only among the masses, muddied the 
waters. T h e  Prince Consort democratically died in 1861 o f what was 
probably typhoid. H e too was a victim o f overflowing cesspools, albeit 
those o f  W indsor Casde; the Prince o f  W ales narrowly escaped the 
same fate in 1871 (though his noble groom succumbed).

Fevers had always colonized the great swarming cities, but nine
teenth-century conurbations also suffered new invaders, notably cholera. 
Rooted in the Indian subcontinent, cholera had never gone global before 
the nineteenth century; the first pandemic began in 1816. Attaining 
epidemic proportions in Bengal, by 1820 it had spread throughout the 
subcontinent. Accom panying pilgrims gathering around the Ganges, or 
transported by soldiers and caravans along the trade routes, it had passed 
by 1824 through south-east Asia to the Philippines and China, toward 
the Russian borders and east into Japan; to the west, it followed traffic 
through the Persian Gulf; and northward, it moved through Persia 
towards the Ottom an and Russian empires. Reaching Astrakhan by the 
Caspian Sea, it threatened to enter Europe, but receded, and the first 
pandemic subsided in 1826. T h e second, third and fourth were not so 
merciful.

T h e  second began in 1829, lasting to 1852. It spread through the 
Asiatic lands, broke into Egypt and N orth  Africa, entered Russia via
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Astrakhan, tracked across Europe, and familiarized a shocking way to 
die. Internal disturbances, nausea and dizziness led to violent vom iting 
and diarrhoea, with stools turning to a grey liquid (often described as 
‘rice water’) until nothing emerged but water and fragments o f  intestinal 
membrane. Extreme muscular cramps followed, with an insatiable desire 
for water, followed by a ‘sinking stage’ during which the pulse dropped 
and lethargy set in. Dehydrated and nearing death, the patient displayed 
the classic cholera physiognomy: puckered blue lips in a cadaverous 
face. T here was no agreement about its cause; many treatments were 
tried; nothing worked.

London was hit in 1832, with 7000 dying; so was Paris. ‘It was as 
i f  the end o f the world had com e,’ the poet Heinrich H eine reported 
from his Paris exile on the mass panic and the loathing shown towards 
victims:

Like beasts, like maniacs, the people fell on them. Many saved 
themselves by presence of mind; others were rescued by the resol
ute Communal Guards who in those days patrolled everywhere; 
some were seriously wounded or maimed; and six were most 
unmercifully murdered.

There is no more dreadful sight than such popular anger thirst
ing for blood and throttling its defenceless victim s.. . .  In the Rue 
Vaugirard, where two men were killed who had had white powders 
on them, I saw one of these unfortunates when he was still breath
ing and the old hags were just pulling the wooden shoes from their 
feet and beating him on the head with them till he was dead. He 
was quite naked and bloody and mashed; they had torn off not 
only his clothes but his hair, his sex, his lips and his nose, and one 
ruffian tied a rope to the feet of the corpse and dragged it through 
the streets, shouting constantly, ‘ Voila le Cholera-morbusP

N othing could be done, though the bourgeoisie put their faith in flannel. 
H eine noted: ‘ “ T o d ay” , says the Figaro, “ Venus would wear a flannel 
girdle.”  I am up to my neck in flannel, and consider m yself cholera- 
proof. T h e  King, too, now wears a belly-band o f the best bourgeois 
flannel.’

Cholera reached N orth America in 1832, first attacking N ew  York 
and the eastern seaboard: by 1834 it had crossed the interior to the 
Pacific, and spread south to M exico and South America. It re-entered 
the southern United States from Cuba, advanced north though N ew  
Orleans and Charleston, and eventually tracked north to Canada. T h e
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third pandemic began in 1852, and 1854 was one o f the worst cholera 
years. Between 1847 and 1861 alone, 2,589,843 Russians contracted the 
disease and over a million died.

T h e  fourth pandemic, which started in 1863 and lasted until 1875, 
was notable for opening a new route into Europe: Islamic pilgrims 
brought cholera to Alexandria, which became a transfer point by which 
it travelled by sea to Italy and Marseilles in France. It also brought 
dangerous outbreaks in central Europe in the wake o f the Austro- 
Prussian W ar (1866), and a broad advance into Africa. T h e  fifth brought 
death to H am burg in 1892. Ironically it was a new water system that 
was to blame: in the absence o f satisfactory filtration, central piping 
spread the polluted Elbe water more effectively.

By that time, however, most European countries had found that 
cholera could be controlled through public-health measures, whose 
rationale was reinforced by Robert K och ’s isolation in 1884 o f the 
cholera bacillus. As a consequence, the sixth pandemic (1899 to 1926) 
barely affected western Europe, though outbreaks occurred in the 
Balkans. In Russia, the disease was dreadfully severe, and it returned 
there during W orld  W ar I and the Revolution.

Awash with people and haunted by premature death, the nineteenth- 
century shock towns had their evils unceasingly spotlighted. But it would 
be naive to assume that once the evils o f industrial society were exposed 
they were automatically righted. Together with the question o f medical 
efficacy, imponderable issues were raised o f culpability, individual rights, 
the duties o f government and the sanctity o f private property. Could 
such evils be rectified? O r were they nobody’s fault, nobody’s business, 
all a muddle, best left to individual action or the hidden hand? And if 
they could be remedied, how and by whom? And who would foot the 
bill? These issues were real, even if  they often served as sanctimonious 
excuses for inertia by those who worshipped Mammon. It had been 
relatively easy for Johann Peter Frank in ancien regime Austria to propose 
his medical police, but the paternalist regulation o f a largely rural empire 
where serfs still existed was child’s play by comparison with the problems 
posed by N ew  Y ork or N ew  Orleans, Liverpool or London.

Especially in the A nglo-Am erican world, political economy 
ordained freedom o f trade; it was not for Parliament or Congress lighdy 
to meddle with people’s livelihoods. Governm ent would uphold the law, 
and it was up to individuals to be healthy and to charity to rectify 
hardships. W hether to work in a deadly trade was a free and individual
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decision. W hen operatives fell sick, blame was often laid upon their 
faulty constitutions, regarded as the root cause o f  work-triggered con
sumption or blindness.

Nevertheless, despite the ideological attractiveness o f self-help doc
trines, no state could idly stand by and watch the crippling impact o f 
mass diseases -  anyone might die, Prince Consorts and all, and the 
social fabric was under strain with revolution in the air. Surrounded by 
the great unwashed and threatened by cholera, jittery members o f 
society feared that disease might spark insurrection -  or m ight spread 
to them. T h e y  began to look to urban cleansing and health reform as 
medicine for society, even as an opium o f the people. Cleanliness was 
next to godliness. W ith  disease spelling disorder and danger, public 
responses followed.

P U B L I C  H E A L T H

T h e nineteenth century opened on a diversity o f approaches to the 
politics o f health. German-speaking Europe embraced a health paternal
ism redolent o f Frank’s medical police; free-market England leant 
towards voluntarism, looking to charity to bestow health care on the 
poor and leaving it to locals to install pumps, provide soup kitchens and 
remove nuisances.

T h e  W est’s two new nations seemed to be espousing very different 
philosophies. In the United States it was widely hoped that the health 
difficulties -  and other problems -  o f the Old W orld would never plague 
the N ew . Thom as Jefferson expressed confidence that the right to life, 
liberty and the pursuit o f happiness would foster a healthy nation. T h e 
great cities o f Europe, warned the Virginian plantation-owner, were 
‘pestilential to the morals, the health, and the liberties o f man’; America 
would be a healthy outdoors, full o f sturdy freeholders. Governm ent 
would have little role to play, and that was all to the good.

T h e  French revolutionaries tried a different tack: the new state 
would inaugurate the reign o f virtue, to which health and hygiene were 
integral. In 1791 the Poverty Com m ittee o f the National Assembly 
decreed citoyens had a right to health as well as to life, liberty, and 
property. A  scheme was approved covering health inspectorates, child 
care, a national inoculation campaign and medical services for the 
young and poor. Officiers de sante (rural health officers) would assume
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responsibility for reporting on the health o f communities and monitor
ing epidemics. T hrough nationalization o f  religious hospitals and chari
ties, a comprehensive system o f health entitlements would be established 
for ‘citizen-patients’, who would undertake the reciprocal duty o f obey
ing the laws o f hygiene to keep themselves healthy. Such hopes were 
scuppered by war and the Terror. Funds went to the army, not to the 
ailing, and most health reforms were forgotten.

T h e  Revolutionary and Napoleonic reforms nevertheless fostered 
an elite, schooled in the writings o f  philosophes such as Condorcet, con
cerned with investigating sickness and planning public welfare. Vital 
statistics became the thermometer o f health, providing foundations for 
what Adolphe Quetelet later defined as social physics or social statistics, 
and involving the first systematic analyses o f disease patterns. ‘M an is 
born, lives and dies according to certain laws which have never been 
studied as a whole nor considered in the light o f their mutual reactions,’ 
announced Q uetelet’s Sur Vhomme et le developpement de ses facultes, essai 
d’une physique sociale (1835) [On M an and the Developm ent o f His Facul
ties: An Essay on Social Physics]. T h e book was devoted to establishing 
vital statistics: rates o f fertility and death; stature, weight and strength; 
the data o f drunkenness, crime and insanity, and so on. W ithin this 
framework, he elaborated his most famous single concept: that o f  the 
average man (Vhomme moyen), an individual with average mental, moral 
and physical characteristics which could be measured in large numbers 
and expressed mathematically.

French public health shared the ‘gaze’ o f  hospital medicine. Both 
were dedicated to detached, scientific observations, surveying the dis
eases o f  large populations -  the one within institutions, the other at 
large. Both championed la methode numerique. This led to what some 
historians have found a paradox. T h e disasters o f the 178 9 -18 15  period 
smothered economic development, so that the worst horrors o f the 
industrial revolution came late to France. Nevertheless France achieved 
early leadership in public-health medicine, not least the appearance in 
1829 o f the first public-health journal, Annales d ’hygiene publique et 
medecine legale.

T h e outstanding early figure was the ex-army surgeon Rene Louis 
Villerm e (1782-1863), who addressed the relationship between disease 
and society, producing numerous seminal socio-medical studies as a 
member o f the Hygiene Department o f the Royal Academy o f Medicine, 
chaired by the physiologist Jean N oel Halle (1754-1822). T h e  stimulus
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came from a massive demographic study, Recherches statistiques sur la 
ville de Paris (1821) [Statistical Researches on the C ity  o f Paris]. Villerm e 
was then invited to examine the health implications o f its findings. 
Analysing the differential mortality among the Paris arrondissements, and 
testing all the conventional environmental factors such as altitude, soil 
and climate, he found none explained the mortality patterns. Likewise 
with overcrowding: no clear correlations emerged.

Having exhausted the morbific environmental determinants dear to 
Enlightenm ent physicians, Villerm e tried economic status. Eureka! T h e  
poorest arrondissements consistently showed highest mortality levels. T h e  
rue de la M ortellerie, packed like sardines with les miserables, had a death 
rate o f  30.6 per 1000, while a stone’s throw away the richer residents 
o f the quais o f  the Ile-Saint-Louis had one less than two thirds as high. 
T h e  rich lived longest; the poor bore, and lost, most children and died 
young. In later studies o f  the textile industry, Villerm e confirmed these 
conclusions in life-tables for the working class, correlating mortality 
against income. Poverty and illness went together.

W hat then should be done to improve matters? W ith  his parti 
d’bygiene associates, Villerm e believed the answer lay in the moral 
regeneration o f  the poor; no good would come o f  state intervention, 
doles, direct medical action or the old mercantilist economic reform. 
Employers should encourage their workers to live in a decent way and 
school them in habits o f  sobriety, frugality and industry; to combat 
socialism, Villerm e suggested programmes o f  religious indoctrination 
and Christian example. Legislative reform was a non-starter, for that 
would undermine personal freedom, and interference with market 
mechanisms would be counter-productive. W hat was the cause o f 
poverty? T h e  poor themselves. If disease originated with them, the 
answer was to civilize them out o f poverty. Such prescriptions for 
moralizing the masses could be seen as the political analogue o f  thera
peutic nihilism.

Similar preferences were advanced in England, not least by 
V illerm e’s closest English equivalent, W illiam  Farr (1807-83), compiler 
o f abstracts in the new Registrar General’s Department -  in 1836 regis
tration o f births, marriages and deaths had been made compulsory. 
Farr, who had studied medical statistics under Pierre Louis, produced 
a disease classification for national documentation purposes, and thereby 
acquired unique familiarity with the diseases o f  industrial society. T h e  
poor were wretched but redeemable. H e opposed the traditional Poor
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Laws because doles were sure to be ‘expended indiscriminately upon the 
idle, reckless, vicious as well as the good but unfortunate’, subscribing 
to the standard if tendentious distinction between the ‘deserving’ and 
‘undeserving’ poor. But unlike his French counterparts, he gave greater 
credence to environmental determinants o f  health, and hoped action 
m ight change things: ‘the aggregation o f  mankind in towns is not inevi
tably disastrous.’

Analysing mortality and salubrity, Farr used statistics to give a nudge 
to practical social reform through the use o f life-tables as a health 
‘biometer’, comparable to a barometer for the weather. T h e  life-table 
(soon to become the instrument o f every English public health officer 
testing the salubrity o f  districts, with infant mortality its key index) 
demonstrated how life expectations at different ages varied according 
to occupation, wealth and hygiene. Improvement would follow from 
keeping better statistics, educating the public in ‘the laws o f health’, 
and making doctors more aware o f their preventative responsibilities. 
In his Annual Reports for the department, Farr concluded that over
crowding was the main determinant o f high mortality from what (follow
ing Liebig) he styled ‘zymotic diseases’ . Farr’s quiet optimism that 
increased knowledge o f sanitary problems would lead to improvement 
was shared by many progressive doctors, not least those who joined the 
M etropolitan Health o f Tow ns Association, founded in 1844 by Thom as 
Southwood Smith; the National Association for the Promotion o f Social 
Science, the Royal Statistical Society, the London Epidemiological 
Society and various other bodies that united reformers, policy-makers 
and politicians.

Social analysis o f  disease was undertaken in many parts o f  Europe 
in the first half o f  the nineteenth century, with varying political thrusts 
and consequences. In France little state action followed, sanitary legisla
tion was permissive, and the introduction o f amenities like piped water 
was slow and patchy.

T h e  move to action was most marked in the rapidly expanding 
state apparatus o f  Victorian Britain. T here was already a pre-history o f 
voluntarism on which to build. Earlier campaigners, such as John 
Howard, and idealistic doctors like John Coakley Lettsom  -  many o f 
whom were Quakers and Dissenters -  had investigated the health o f 
the poor, made recommendations on household hygiene, and supported 
dispensaries and other practical measures. T h e  first local ginger group 
came into existence in 1796, when typhus among cotton-mill employees
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led public-spirited Manchester physicians to organize an ad hoc health 
board. Liverpool followed suit. T h e  parish-pump nature o f local politics 
meant that little was accomplished.

In the early nineteenth century, many different platforms -  phil
anthropy, medicine, religion, Utilitarianism and political econom y -  
offered nostrums for the problems o f population, pauperism and the 
Poor Law. T h ere was a climate o f  fear as economic change created 
class struggle and political divisions. T h e  establishment dreaded the 
contagion o f  the French Revolution and resented the spiralling expense 
o f  the Poor Laws, which gave ‘outdoor relief’ (doles) to the unemployed, 
the old and the sick.

Cholera concentrated people’s minds. As Asiatic cholera rampaged 
across Europe in 1830, isolation cordons, quarantines and other govern
ment and police action proved ineffective, leading to rioting from 
St Petersburg to Paris, with wealthy magistrates and doctors being 
attacked by mobs who feared conspiracies to poison or imprison them. 
In Britain isolation o f  victims in workhouse infirmaries caused riots 
among those accusing the medical profession o f  using the epidemic as 
a body-snatching opportunity for dissection.

Against this background, the long-mooted reform o f the Poor Laws 
became top priority. A  key figure in these initiatives was Edwin C had
wick (1800-90), formerly secretary to Jeremy Bentham (1748-1832), 
the philosopher o f Utilitarianism. Believing social policy should be 
directed by experts to bring about the greatest happiness o f  the greatest 
number, Benthamites judged the old Poor Law  outdoor relief system a 
recipe for waste and idleness. Secretary to the Poor Law  Commission, 
Chadwick devised a new Poor Law, enacted in 1834, universalizing 
the workhouse solution in line with the ‘less eligibility’ philosophy: the 
workhouse must be repellent. H e was confident this would make the 
labour market run better by deterring dependency, and convinced that 
workhouses would save public money.

T h e  N ew  Poor Law  was meant to cut claimants and hence costs. 
Chadwick monitored its operation, and to his chagrin found that his 
brainchild wasn’t working. W h y  did pauperism not decrease under this 
expertly designed system? H e concluded it was because much poverty 
was due not to fecklessness but to disease. M any o f  those entering 
workhouses were the chronic sick and disabled, so much so that it was 
necessary to build special workhouse infirmaries at public expense. T h e
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Poor Law  medicine service inexorably expanded, and the public re
sponsibility thereby undertaken for the sick poor became a basis for the 
British National Health Service.

Finding that sickness bred poverty, in 1837 Chadwick secured the 
appointment o f three doctors sympathetic to sanitary reform: N eil 
A m ott (1788-1874), James Phillip Kay-Shuttleworth (18 0 7-77) an  ̂
Thom as Southwood Smith (178 8-1861), to investigate the London 
districts with the highest typhus mortality. Kay-Shuttleworth was a 
Manchester physician whose familiarity with the ill health o f  textile 
workers led to his The Moral and Physical Condition o f the Working Classes 
Employed in the Cotton Manufacture (2nd ed., 1832), which described 
the horrors o f  urban poverty and recommended sanitary regulation 
and moral education. Southwood Smith was a Unitarian and a 
Utilitarian; he delivered the funeral oration over Jeremy Bentham’s 
body. Having studied medicine in Edinburgh, he settled into practice 
in London, where he turned himself into an expert on fevers and 
hygiene.

T h eir findings (1838) revealed the grim squalor o f the London 
rookeries. ‘T h e  room o f a fever patient, in a small and heated 
apartment o f  London, with no perflation o f  fresh air, is perfecdy 
analogous to a stagnant pool in Ethiopia full o f the bodies o f dead 
locusts,’ declared Southwood Smith, ‘T h e  poison generated in both 
cases is the same; the difference is m erely in the degree o f its 
potency.’ Impressed, Chadwick broadened the study to include in
sanitary areas throughout Britain. Th ough  distrusting medicine as 
a corrupt and inept profession, Chadwick used Poor Law  medical 
officers’ reports as the basis for his monumental Report on the Sanitary 
Condition of the Labouring Population o f Great Britain (1842), charting the 
prevalence o f  disease and poverty through maps, vital statistics and 
descriptions o f streets, dwellings, schools, refuse, privies, sewers, drain
age and odours.

T h e  report declared that unsanitary living conditions and squalor 
accounted largely for the poor health and truncated lifespans o f the 
poor. In London’s Bethnal Green for example, the average age o f death 
among labourers was sixteen, whereas among the better o ff it was forty- 
five. ‘M ore filth, worse physical suffering and moral disorder than [John] 
Howard describes as affecting the prisoners,’ declared Chadwick, ‘are 
to be found amongst the cellar population o f  the working people o f 
Liverpool and other cities.’
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T h e  conditions exposed in London were mirrored in Birmingham, 
Leeds, M anchester and all other major urban centres. T w en ty  per cent 
o f pauperism was due to fever, and the blame fell on overcrowding, 
negligent waste disposal, dirty water and bad diet. Poverty could not 
be abolished, but the poverty due to preventable disease could be:

The primary and most important measures, and at the same time 
the most practicable, and within the recognized province o f admin
istration, are drainage, the removal o f all refuse from habitations, 
streets and roads, and the improvement of the supplies o f water.

T h e  social costs o f  sickness thus converted Chadwick to the ‘sanitary 
idea’: that is, prevention. H e also embraced the miasmatic theory o f 
disease aetiology -  disease was caused by gases given o ff by putrefying, 
decomposing organic matter, rotting flesh and vegetables -  ‘All smell 
is, i f  it be intense, immediate, acute disease.’ N ew  sewage removal 
systems were therefore o f paramount importance, together with removal 
o f cesspools and other nuisances. Traditional cavernous bricked sewers 
must be replaced by small glazed egg-shaped drains, constantly flushed 
by high-pressure water; liquid sewage could be lucratively recycled as 
fertilizer on sewage farms.

Chadwick urged the creation o f  a central public health authority to 
direct local boards o f  health in the provision o f  drainage, cleansing, 
paving, drinking water and the sanitary regulation o f dwellings, nuis
ances and offensive trades. A  Royal Commission on the Health o f  Tow ns 
was then set up (1843-5) which backed Chadwick’s recommendations. 
Sanitary reform was given momentum by the appointment in Liverpool 
in 1846 o f  W illiam  Duncan as its medical officer o f  health, and by the 
passing o f  a Nuisances Removal Act, a Com m on Lodging House Act 
and an Adulteration o f Food Act in 1846 and 1847.

T h e  realization o f  Chadwick’s agenda came in the first British Public 
Health Act (1848), creating a central authority, the General Board o f 
Health, which consisted o f  three members, including Chadwick, with 
Southwood Smith as its medical adviser. A  tenth o f the ratepayers within 
any locality could petition the General Board for the adoption o f  the 
act, or it could be imposed by the board upon a local authority with an 
annual death rate above 23 per thousand. W hichever, the town council 
was then compelled by statute to set up a local board o f health, respon
sible for sanitary supervision and inspection, drainage, water and gas 
supplies and empowered to raise local rates. T h e y  were to appoint
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local medical officers o f  health, whose duties were to regulate ‘offensive 
trades’ (slaughtering, tanning, dyeing, etc.), remove ‘nuisances’ , regulate 
houses unfit for human habitation, provide burial grounds, and deal 
with water supplies, sewers, waste disposal and other environmental 
hazards. London alone was exempt, as it already had its own M etropoli
tan Commission o f  Sewers and to head o ff the General Board, the C ity  
Corporation obtained a private Sewers Act (1848) and appointed its 
own medical officer o f health, John Simon (1816-1904).

By 1853, 103 towns had adopted the act. Others dug in their heels 
and robust opposition was voiced by defenders o f local autonomy (or 
vested interests). ‘W e prefer to take our chance with cholera and the 
rest rather than be bullied into health,’ proclaimed The Times -  the same 
newspaper declared in 1848 that ‘ the Cholera is the best o f all sanitary 
reformers’. Ratepayers resented being dictated to by a ‘clean party’; for 
his uncompromising centralizing tendencies Chadwick was called ‘Prus
sian’ by Lord John Russell; and the General Board’s unpopularity led to 
its discontinuation in 1854. A  new professional health management suc
ceeded, directed not by Chadwick’s bureaucratic model but one based on 
medicine and run not by a lawyer but by a doctor. By then, however, public 
health was advancing on a broad front, due pardy to the application o f 
better epidemiological skills than Chadwick possessed.

A  significant breakthrough against cholera was effected by John 
Snow. Born in York in 1813, he had become a surgeon in Newcasde 
upon Tyne, gaining experience o f cholera during the 1831 epidemic. 
In 1836, he set up in London’s Soho, and became established as 
London’s leading anaesthetist. As cholera spread again in 1849, The 
Times printed the following appeal:

Sur,
M ay we be and beseach your proteckshion and power. W e are Sur, 
as it may be, livin in a Wilderness, so far as the rest of London 
knows anything of us, or as the rich and great people care about.
W e live in muck and filth. W e aint got no priviz, no dust bins, no 
drains, no water-splies, and no drain or suer in the hole place. The 
Suer Company, in Greek St., Soho Square, all great, rich powerfool 
men take no notice watsomdever of our complaints. The Stenche 
of a Gulley-hole is disgustin. W e all o f us suffer, and numbers are 
ill, and if the Cholera comes Lord help us.

Snow’s first cholera investigations appeared in his On the Mode of Com
munication o f Cholera in the same year, when over 50,000 people died
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in England o f the disease. Questioning miasmatism, he argued that 
cholera could not be spread by a poison in the ambient air, since it 
affected the intestines not the lungs. H e drew attention to the contam
ination o f  drinking water as a result o f cholera evacuations seeping into 
wells or running into rivers from which drinking-water was taken. H e 
was, sadly, soon able to put his views to the test.

In August 1854 cholera cases began to appear in Soho. A  drastic 
increase in the week ending 2 September led him to investigate all 93 
local cholera deaths. H e concluded the local water supply had become 
contaminated, for nearly all the victims used water from the Broad 
Street pump. A t a nearby prison, conditions were far filthier, but deaths 
were few -  it had its own well. On 7 September he requested the parish 
Board o f  Guardians to disconnect the pump. Sceptical but desperate, 
they agreed; the handle was removed, the number o f cases plummeted 
(the outbreak was already declining), and Snow had confirmation o f  his 
theory.

In 1855, he gave his views to a House o f Com m ons Select Com m it
tee: cholera, he maintained, was not contagious nor spread by miasmata 
but was water-borne. H e advocated massive improvements in drainage 
and sewage, a call that played some part in the investment by London 
and other major British cities in new main drainage and sewage systems. 
After ‘the great stink’ in the summer o f  1858 caused Parliament to break 
off its proceedings, the Metropolitan Board o f W orks empowered its 
chief engineer, Joseph Bazalgette, to create an ambitious scheme for 
main drainage, which was completed in 1875. London’s water was 
increasingly drawn from the higher reaches o f the Tham es and from 
the Lea Valley, and filter beds were developed. T h e  new sanitary infra
structure was a triumph o f civil engineering.

Snow won converts to his view o f  cholera as a specific, water-borne 
disease. Similar ideas were emerging with typhoid, distinguished from 
typhus by W illiam  Gerhard o f Philadelphia and W illiam  Jenner. In 
1856 the Bristol physician, W illiam  Budd, argued that the typhoid agent 
lay in patients’ stools and thus, by implication, was due to poor hygiene 
and living conditions. H e recommended washing, disinfection o f cis
terns, and boiling water during epidemics. Nevertheless, the question 
o f the causation o f urban epidemics was confused and contested. M any 
experts, including the influential Farr, remained committed to a more 
traditional and generalist model o f fevers, regarding them as unspecific 
manifestations o f insalubrity. Lum ping together as ‘epidemic, endemic
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and contagious’ all those maladies ‘known by experience to become 
epidemic in unhealthy places and among the sickly classes’, Farr called 
them zymotic diseases, reflecting Liebig’s concept o f disease as analo
gous to fermentation: certain terrestrial and environmental circum
stances would cause diseases to be released into the atmosphere. Zymosis 
explained how a disease suddenly became epidemic. T h e  materies morbi 
involved ‘highly organized particles o f fixed matter’, possibly resembling 
pollen, in a state o f pathological molecular transformation. Non-specific 
decomposing organic matter was a ‘predisposing’ cause in a causation 
chain dominated by a zymotic stimulus.

W ith  Chadwick ousted from office, in 1854 John Simon was 
appointed Britain’s first chief medical administrator at the newly created 
M edical Department o f the Privy Council. His powers were nominally 
minimal, but he proved a determined diplomat. Believing knowledge 
conferred power, he produced a succession o f Blue Books reporting the 
results o f scientific investigations into topics such as dangerous indus
tries and the dwellings o f the poor. H e also introduced new legislation: 
Nuisances Acts gave local authorities wider powers to tackle street 
refuse, industrial waste and smoke, polluted rivers, slaughter-houses, 
and so on; the Local Governm ent Act (1858) permitted compulsory 
purchase for sanitary purposes; the Sanitary A ct o f  1866 gave local 
authorities new powers to provide clean water supplies and regulate 
tenements; the 1867 Vaccination Act increased the penalties for failure 
to vaccinate infants.

T h e sanitary legislation developed since 1848 was consolidated in 
the codifying Public Health Act o f 1875, requiring the appointment of 
a medical officer o f  health to every sanitary district in England and 
W ales, while Poor Law and public health administration were amal
gamated in 1872 in the Local Governm ent Board. T h e  medical expert’s 
role in public administration had been established, and local government 
had acquired extensive public health powers. In his Eleventh Annual 
Report (1868), Simon reviewed the role the state was playing in preven
tive medicine:

It has interfered between parent and child, not only in imposing 
limitation on industrial uses of children, but also to the extent 
of requiring that children should not be left unvaccinated. It has 
interfered between employer and employed, to the extent of 
insisting, in the interest of the latter, that certain sanitary claims 
shall be fulfilled in all places of industrial occupation. It has inter
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fered between vendor and purchaser; has put restrictions on the 
sale and purchase of poisons, has prohibited in certain cases certain 
commercial supplies o f water, and has made it a public offence to 
sell adulterated food or drink or medicine, or to offer for sale any 
meat unfit for human food. Its care for the treatment o f disease 
has not been unconditionally limited to treating at the public 
expense such sickness as may accompany destitution: it has provided 
that in any sort of epidemic emergency organized medical assist
ance, not peculiarly for paupers, may be required o f local authori
ties; and in the same spirit it requires that vaccination at the public 
cost shall be given gratuitously to every claimant.

Form erly a believer in the miasmatic theory, by the 1870s Simon had 
come round to the view that all contagious diseases were due to ‘a 
specific living organism’.

P U B L I C  H E A L T H  A N D  P O L I T I C S

T h e transition in Britain o f public health from social agitation to a 
professional civil service was extensive but not unique; similar develop
ments occurred elsewhere. In many Germ an principalities, with a strong 
cameralist tradition to build on, public health administration was 
entrenched even before political unification in 1871. W hen a serious 
typhus epidemic broke out in the winter o f 1847 in U pper Silesia, a 
Prussian province with a suppressed Polish minority, Rudolf Virchow  
was sent to investigate its causes.

T h e  epidemic, Virchow  argued in a report influenced by Villerm e 
and Chadwick, was due not to any simple aetiological factor but a 
socio-political nexus. ‘Great warning signs on which the true statesman 
is able to read that the evolution o f his nation has been disturbed’, 
epidemics were symptoms o f  a general malaise; they mainly affected 
oppressed groups. T h e  answer was thus not medicine, but ‘political 
medicine’: education, freedom and prosperity. ‘T h e  improvement o f 
medicine would eventually prolong human life,’ he proclaimed, ‘but 
improvement o f social conditions could now achieve this result more 
rapidly and more successfully.’ Dispossessed and exploited, the Silesian 
Poles were sitting targets for sickness. O nly democracy, he claimed, 
would prevent future epidemics. T h e  physician’s responsibility was to 
serve as an ‘attorney for the poor’.
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This was not what the Prussian authorities wished to hear, and 
Virchow  fell into disfavour. By the 1860s, however, he had been elected 
to Berlin C ity  Council, and for a decade he devoted much o f his time 
to the reorganization o f Berlin’s sanitary and public health facilities.

In France public health administration involved much talk but little 
action. D uring the revolution o f 1848 Jules Guerin called for the cre
ation o f  ‘social medicine’, to identify the social evils producing disease, 
and in 1848 the Second Republic established a system o f local health 
councils (conseils de salubrite). These were purely advisory, however, and 
the system o f weak health councils remained in effect until the end o f 
the century. Likewise, factory acts respecting health remained permiss
ive, and health inspectors were unpaid volunteers. Edwin Chadwick was 
scathing. T h e  Paris Health Council’s ‘representations have produced 
no effect’ , he judged, ‘ the labouring population o f Paris is shown to be, 
with all the advantages o f climate, in a sanitary condition even worse 
than the labouring population o f London.’ Change came slowly. Unlike 
Londoners, most Parisians were still getting their water in 1870 from 
fountains or water-sellers, and disposing o f waste in court pits. Paris 
was a city o f  85,000 cesspools; many remained until after the First 
W orld W ar.

O n paper, the public health regulations o f the Russian imperial 
government seemed quite advanced, and because the government was 
autocratic, it had the power to enforce its laws. As successive cholera 
epidemics revealed, however, their administration was seldom effective. 
T h e  zemstvo reforms o f  1864 created local governing councils with 
health responsibilities and medical staffs, but no centralized health 
administration appeared in Russia until after the 1917 Revolution. W hen 
it did, the People’s Commissariat o f  Health, founded in 1918, was the 
most comprehensive institution o f its kind in the world.

A M E R I C A

T h e  trend towards the bureaucratization and centralization o f  public 
health in parts o f Europe met a contrast in the United States o f America. 
T h at was not surprising. T h e new republic was gigantic, continually 
expanding, and predominandy rural -  in 1800 only thirty-three towns 
had populations over 2500. It remained a land o f extreme contrasts. 

T h e  first half o f the century brought industrialization, but rugged



P U B L I C  M E D I C I N E 417

individualism prevailed; Jacksonian democracy kept governm ent to a 
minimum, and many believed this a recipe for a healthy population. 
These hopes were not borne out. Malaria raged as far north as N ew  
England, enteric fevers were endemic and yellow fever struck again and 
again.

O n the east coast, public health initiatives arose from philanthro
pists: the ideals o f evangelical piety embracing sanitary reform without 
the political radicalism motivating many European reformers. John H . 
Griscom  (1809-74), health inspector o f N ew  Y ork City, physician at 
the N ew  York Hospital and a founder member o f  the N ew  Y ork Acad
emy and M edical Society, conducted a survey on The Sanitary Condition 
o f the Laboring Population o f New York (1845). A  pious Quaker, Griscom  
believed cleanliness had a spiritual and a material dimension: to follow 
the rules o f  hygiene was a moral act and a religious duty, and sanitary 
regeneration was a crusade to improve the poor. Spreading the hygiene 
gospel, G riscom ’s philosophy was reproduced by other early health 
reformers, such as Lemuel Shattuck (1793-18 59) in Massachusetts.

Religious moralism was prominent in the American response to 
cholera, which crossed the Adantic in 1832. T h e  effects o f  the 1848-9 
epidemic were far more severe, however, killing five thousand in N ew  
Y ork alone, and impacting heavily in the towns along the Mississippi, 
Arkansas and Tennessee rivers, as it spread upstream from N ew  Orleans. 
In the absence o f government action, voluntary associations organized 
refuse removal, street-cleaning and emergency hospital facilities -  and 
President Zachary T aylor ordered a fast day in 1849. Believing cholera’s 
primary predisposing cause to be sin -  intemperance, atheism, vice, 
greed and immorality among the feckless poor -  Evangelicals preached 
the hygiene gospel. Though prayer helped, practical measures were also 
needed, and from the 1870s cities and states began to establish perma
nent health boards. These were ad hoc, advisory and largely powerless; 
the chief function o f most became the licensing o f  physicians.

In some places businessmen took action to clean up towns. In 
Newark, for instance, Asiatic cholera in 1832 and 1849 led to pro
grammes to cleanse the city, and a final epidemic, in 18 66-67, created 
demands for a purer water supply. Providing free vaccination against 
smallpox was one o f the initial functions o f  the N ew ark Board o f Health, 
founded in 1858. As smallpox worsened, compulsory vaccination became 
a public issue. Late in the century N ew ark businessmen began to play 
a more prominent role in promoting water and sewer systems, but there
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as elsewhere the business community was far from united on public 
health measures. Reformers were helped by the emergence o f sanitary 
associations, civic groups whose membership included a wide range o f 
socially conscious middle- and upper-class citizens. T h e  local medical 
community showed little collective professional interest in public health, 
although individual physicians aided the N ew ark health reformers.

Another stimulus to public health was the C ivil W ar. Costing the 
lives o f  600,000 soldiers, it galvanized government into action, since 
many had perished from typhoid and dysentery in grossly insanitary 
encampments. A  Civilian Sanitary Commission, created in 1861 and 
headed by N ew  York physician Elisha Harris (1824-84) and the archi
tect Frederick Law  Olmstead (1822-1903), reported an appalling lack 
o f  hospital facilities, fresh food, medical care for the sick and wounded, 
and shamed the military into cleaning up. Sanitary reform in the army 
made its impression on the civilian population when occupying Union 
troops imposed new sanitary programmes upon southern towns, though 
these were later undermined in the chaos o f  reconstruction.

In the southern states, what persuaded tight-fisted legislatures to 
establish boards o f  health was epidemic yellow fever. Usually limited 
to coastal cities, in 1878 the epidemic extended from N ew  Orleans to 
St Louis and Louisville, steamboats on the Mississippi providing excel
lent transportation for the exceptionally malignant strain then prevalent. 
In some places the mortality rate for whites exceeded 50 per cent. Health 
Boards accomplished little in sanitary reform, as the principal weapon in 
the battle against yellow fever was quarantine, which was o f  questionable 
effectiveness, deeply unpopular, and widely dodged. Fears o f  yellow 
fever did, however, prompt clean-up campaigns as well as the application 
o f  large quantities o f lime, copperas, and carbolic acid in futile efforts 
to eradicate it.

Yellow  fever led to the increasing presence o f  the federal govern
ment in public health because the disease readily crossed state lines and 
was said to be fundamentally a national problem. First with the National 
Board o f  Health, created in 1879 in response to the disastrous 1878 
epidemic, and then with the M arine Hospital Service (which became 
the U S Public Health and M arine Hospital Service in 1902), federal 
involvement in public health grew. But many state boards o f  health 
resisted this development, airing constitutional fears and contending 
that local agencies were better.

W hen public health initiatives prospered they provided arguments
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for further action. In 1901 the U S military eliminated yellow fe^er 
among its troops occupying Cuba and, after the French failed, succeeded 
in building the Panama Canal, thanks to mosquito eradication- the 
lessons learned in Cuba and Panama facilitated efforts in the American 
south. A  campaign to eliminate the ‘disease o f  laziness’ from the share- 
cropping community began in 1909 when the bacteriologist Charles 
W iddell Stiles persuaded the Rockefeller Foundation to set up a five- 
year Sanitary Commission for hookworm eradication.

U p to 1900 the only federal agency coordinating health activities was 
the M arine Hospital Service, under its director, the surgeon-general. 
Rejecting the setting up o f a department o f health, Theodore Roosevelt 
turned this into the United States Public Health Service in 1912. O ther 
government departments acquired specific health responsibilities: the 
W ar O ffice dealt with military health and maintained a laboratory and 
epidemiological research; the Interior Department dealt with school 
hygiene, while the Department o f Com m erce and Trade and the Census 
Bureau handled health matters relating to housing and factories.

Arguing that bacteriology set new public health apart from the 
old, Charles Chapin (18 56 -19 41) launched a campaign in the 1890s to 
eliminate diphtheria in Providence, Rhode Island, through isolation o f 
bacteriologically tested victims and carriers, combined with compulsory 
antitoxin treatment, plus a comprehensive programme o f  disinfecting 
victims’ dwellings. This bacteriological model was to dominate sub
sequent public health training. T h e  School o f  Public Health at Johns 
Hopkins was set up to pursue prestigious biomedical research.

W ith  the germ theory giving public health functions a plausible 
new rationale, the U S A  was active in setting up publicly supported 
bacteriological laboratories for disease diagnosis and control. In 1887, 
Joseph Kinyoun (i8 6 0 -19 19 ) o f the M arine Hospital Service organized 
a bacteriological laboratory in Staten Island M arine Hospital. Trans
ferred to W ashington D C ,  this became the Hygienic Laboratory. In 
1888, public health laboratories were founded in Providence, and in 
1892 N ew  Y ork C ity  established a division o f bacteriology and disinfec
tion in the city health department. U nder Hermann M . Biggs (18 59 - 
1923) and W illiam  H . Park (1863-1939), it developed into a diagnostic 
laboratory where Park formulated the concept o f the diphtheria carrier
(1893) and developed the first diphtheria antitoxin outside Europe
(1894). Becom ing an important research centre for investigations into 
tuberculosis, dysentery, typhoid fever and scarlet fever, and on the role
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o f milk in communicating disease, the laboratory served as a model for 
similar laboratories in Massachusetts (1894) and Philadelphia (1895). 
By 1900, diagnostic laboratories had been set up in every state and in 
most major cities. In Europe, the public health laboratory developed 
more slowly.

T h e  bacteriological approach spearheaded the control o f communi
cable diseases in advanced societies, but in the United States inspection 
and regulation o f health conditions in schools, factories, and public 
institutions, and control over food and drugs, involved a patchwork o f 
private associations, public laws and regulatory agencies. T h e  creation 
o f the Department o f  Health, Education and W elfare under the Eisen
hower administration marked a belated effort to bring some order to 
the jumble o f federal agencies and offices.

T H E  E N F O R C E M E N T  O F  H E A L T H

T h e  great spur to public health action was epidemic disease in industrial 
cities, associated with filth and poverty and leading to sanitary reform 
measures. Public authorities also intervened to control or manage health 
in myriad ways that were often controversial because they could involve 
compulsory powers which flew in the face o f hallowed individualism.

Once Jenner’s smallpox vaccination was broadly accepted, there 
were strong rationales for compelling immunization, since the unvaccin
ated could always spark further epidemics. In nations with strong cen
tralizing traditions, like Sweden, compulsory vaccination was introduced 
rapidly; it was also made mandatory in Bavaria, Denmark, W iirttem berg 
and Prussia and, after a permissive Act o f 1840, in England in 1853. 
An anti-vaccination backlash followed. Cam paigning journals appeared, 
beginning with H enry Pitman’s Anti-Vaccinator in 1869, and in 1874 the 
National Anti-Com pulsory Vaccination League was founded, leading 
to civil disobedience which resulted in imprisonment for some. T h e  
campaign took a further step forward in 1880 with the London Society 
for the Abolition o f Compulsory Vaccination, which had its moment 
o f glory in 1909 when Parliament rescinded compulsory vaccination.

O ther attempts to use coercive powers proved equally controversial. 
Communicable diseases created delicate problems o f balancing indi
vidual rights against collective protection. In England, a string o f N o ti
fiable Diseases Acts empowered medical officers o f health to quarantine
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those suffering from specific contagious diseases, such as smallpox, in 
special isolation hospitals.

O ne contagious condition particularly commanded political atten
tion: sexually transmitted disease. Everywhere there was extensive state 
policing o f  sexuality, which took different forms, with a multiplicity o f 
regulations on the age o f consent, prostitution, homosexuality, abortion 
and so forth. In some places pre-marital medical inspection was compul
sory to ensure freedom from venereal disease. In France and elsewhere, 
brothels had long been licensed, and prostitutes compelled to undergo 
regular medical check-ups.

In England, extremely high rates o f sexually transmitted diseases in 
the army, and anxieties about their effect on combat efficiency during the 
Crim ean W ar, brought the matter to a head, and led to parliamentary 
legislation in 1864, 1866 and 1869. T h e  first Contagious Diseases Act 
(1864) specified ports and garrisons where women suspected o f prosti
tution could be required to undergo physical examination. If  found to 
be venereally infected, a woman would be detained for up to three 
months and compulsorily treated. Further acts were extended to include 
regular inspection o f ‘known prostitutes’ . These amounted to a notable 
expansion o f the state into medical supervision and control, and organ
izations arose to oppose them, involving an alliance o f women’s activists, 
physicians and civil libertarians. After a decade o f  protest, the acts were 
repealed.

In the United States, the ‘prostitution problem ’ was tackled by a 
vigorous campaign to criminalize commercial sex. D uring the First 
W orld  W ar, fears were expressed that soldiers in training would become 
infected and be lost to the war effort. Posters, films and educational 
materials warned: ‘A  German bullet is cleaner than a whore.’ C losing 
down red-light districts became part o f the ‘hygienic gospel’ : ‘to drain 
a red-light district and destroy thereby a breeding place o f  syphilis and 
gonorrhea,’ explained one federal official, ‘is as logical as it is to drain 
a swamp and thereby a breeding place o f malaria and yellow fever.’ A  
total o f  n o  red-light districts such as Storyville, N ew  Orleans and 
Barbary Coast, San Francisco were shut, and more than 20,000 women 
were quarantined during the war.

In France, where American troops arrived to M ake the W orld  Safe 
for Democracy, the U S  military forbade soldiers to use the French 
‘regulated houses’, angering French officials who feared that American 
demand for street-walkers (‘clandestines’) would jeopardize medical
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inspections o f  brothels. N o r would the military provide condoms; that 
would condone vice.

Tuberculosis also attracted public health legislation. A  raft o f treat
ments had been touted for the century’s worst killer. Travel to warm 
climates was recommended for the well-off, and visits to health farms 
where the air was clear and clean. In 1876 a sanatorium was opened in 
the Taunus mountains, north o f Frankfurt; another, noted for its strict 
discipline, was founded by O tto W alther at N ordrach in the Black 
Forest. In America the sanatorium was pioneered by Edward L. Trudeau 
(18 48 -1915), a wealthy doctor who discovered he was infected and 
relocated to Saranac Lakes in the Adirondacks, N ew  York State. Finding 
his health restored in the mountains, he planned a sanatorium there, 
and the first ‘lungers’ were admitted in 1885. All such establishments 
were for the rich: ‘T B  is a good respectable disease’, observed Henry 
Sewall (1855-1936), a Denver physician, in 1904, ‘if  you have money, 
but without it, it is a mean low-down business.’

So what was to be done about the poor, particularly once bacteri
ology had demonstrated that tuberculosis was an infectious air-borne 
disease? Campaigns were mounted to end spitting in public places, and 
in France and Britain in the 1890s, clamour grew for the compulsory 
detention o f contagious cases. In the event, such drastic action did not 
follow, but sticks and carrots were used to persuade the consumptive 
poor to enter sanatoria, which often resembled custodial institutions, 
with perimeter walls and disciplined regimes, quasi-punitive even if 
justified on medical grounds.

At the end o f  the First W orld W ar tuberculosis accounted for about 
one sixth o f all deaths in France and up to a quarter o f  mortality in 
some large urban centres. It became a target for public health inter
vention funded by the Rockefeller Foundation in 1917. T h e  campaign 
used a dispensary system for tracing cases, assisting victims’ families, 
providing disinfection and disseminating public education about reduc
ing the risk o f spreading the disease. Sanatoria were also employed to 
isolate patients and assist them to recover. Each departement was required 
by law to establish a tuberculosis dispensary from 1916, but the state 
provided no funding and did not make T B  a notifiable disease. By the 
close o f 1917 there were still only twenty-three tuberculosis dispensaries.

By 1910 forty-one public sanatoria had been built in England, run 
mostly through the Poor Law. A  degree o f coercion was involved; tuber
culosis was, after all, a notifiable disease. M ore positively, under the
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National Insurance Act (1911) provision was made for financial support 
(sanatorium benefit) for the families o f patients. Persuaded or pressur
ized to enter, sufferers found their lives strictly regulated; alcohol and 
tobacco were forbidden, and passes were required to go outside. Strin
gent internal discipline was enforced.

Pure air and sunshine were central to their philosophy; but in many, 
following W alther’s Nordrach theories, these were accompanied by 
prolonged and systematic exposure to the elements. W indows were 
kept wide open, and beds wheeled onto verandahs even in snow. T h e  
sanatorium also affirmed faith in the therapeutic value o f  work, rational
ized by some physicians, such as Marcus Paterson (1870-1932), the 
martinet superintendent o f Frim ley sanatorium (where there was no 
heating at all for patients), through the auto-inoculation theory -  that 
the tubercular patient, by dint o f  demanding, outdoor, physical work 
such as chopping trees, setting concrete, planting trees in the snow, 
and so on, generated healing metabolic reactions. ‘T h e  patients had 
dug, manured, and sown over an acre o f grass,’ he reported proudly in 
1908:

excavated for the walls of a new reservoir to hold 500,000 gallons 
o f rain water, mixed and laid 650 tons of concrete, made most of 
the paths, laid the concrete walk to the dining hall, made a concrete 
subway 150 yards in length from the engine room to the kitchen, 
cleared a 20-foot ‘fire zone’ round the boundary, trenched and 
sifted about an acre o f land, fetched and sifted gravel for the paths, 
made the terrace and rock garden round the tennis court by the 
medical officer’s house, made a bank around the grounds, and felled 
and cut into firewood about 100 trees.

Labour would build moral fibre, and return patients to the outside world 
with the right work ethic to prevent them from wasting their substance 
once again -  to say nothing o f taxpayers’ money.

Th ose who returned, that is. For three quarters were dead within 
five years o f entering the sanatorium. N om inally preventive or thera
peutic, it was often terminal, a dustbin where the dying could never 
again infect family and workmates. Surreptitiously, the sanatorium func
tioned as a segregative institution, protecting society from the ‘degener
ates’ within. Critics claimed money spent on staff and patients would 
have been better used to improve housing, nutrition, and domestic 
security.



Punitive policies thus came into force for sick people regarded as 
public nuisances. Meanwhile medicine was formulating new categories 
o f ‘degenerates’, and teaching that drunks, syphilitics, paralytics and 
defectives and -  worse still -  the interbreeding o f  misfits and profligates, 
would lead, over the generations, to the swamping o f the best by the 
rest. Eugenists advocated public action to contain and detain such threats 
(see Chapter 20).

These circumstances led the U S  to develop medically based immi
gration control. In the late nineteenth century, faced with a tidal wave 
o f  would-be immigrants -  from Ireland and Italy, Poland and Russia -  
politicians and public health authorities instituted formal health con
trols. Ellis Island in N ew  York Harbor became the chief station; there, 
between 1892 and 1954, over twelve million immigrants were medically 
inspected and interrogated. Initially, the emphasis was on infectious 
diseases -  typhoid, smallpox, trachoma -  but mental abnormality 
assumed growing importance, as eugenics came into fashion. In such 
selection processes, ethnic prejudices inevitably operated. M editer
ranean types and eastern European Jews were widely regarded as inferior 
stock: ‘Steerage passengers from a Naples boat show a distressing 
frequency o f low foreheads, open mouths, weak chins, poor features, 
skew faces, small or knobby crania, and backless heads,’ commented 
the distinguished sociologist, E. A. Ross (18 66-1951), in 1914.

T h e  great majority o f immigrants, however, got through and nearly 
twenty-five million entered the United State between 1880 and 1924. 
Hardening racial prejudices resulted in the Johnson-R eed Act (1924), 
introducing quotas, promoted by President Calvin Coolidge, who had 
declared, ‘America must be kept American. Biological laws show . .  . 
that Nordics deteriorate when mixed with other races.’

T h e  case o f  ‘Typhoid M ary’ illustrated the new perception o f the 
immigrant threat and the powers o f public health. T h e  Irish-born M ary 
M allon was a cook, who, while healthy herself, infected nearly fifty 
people with enteric fever in N ew  York soon after 1900. She was appre
hended and mandatorily detained in a hut in the grounds o f an isolation 
hospital on N orth Brother Island, on N ew  Y ork’s East River. Some 
years later, after a habeas corpus suit, the health department permitted 
her release, on condition that she worked in a laundry; but she reneged 
on her agreement, reverted to cooking and, under an assumed name, 
got a job in a maternity hospital kitchen. T h e  result? A  fresh outbreak, 
with two more people dying; rearrested, she was sent back to Quarantine
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Island and this time detained there, alone with her dog, for life (another 
twenty-three years), banished ‘like a leper’, as she tellingly put it.

Little was then understood about being a carrier -  only very recently 
had the phenomenon itself been discovered, thanks to the new bacteri
ology (see Chapter 14). T h e bacteriological theory behind the carrier 
was not well understood, but the N ew  York health authorities had little 
doubt what action they needed to take: M ary M allon’s treatment was 
designed to set an example. She was rapidly demonized; by 1909 the 
press had invented the ‘Typhoid M ary’ label, called her a ‘fiend’, and 
produced cartoons o f her cracking egg-like skulls into a frying-pan. She 
ended up permanently institutionalized, not because she had committed 
a crime but because she was deemed a threat to health.

T H E  B A L A N C E  S H E E T

W hat was the impact o f industrialization? Did the workers become 
better off? W ere they healthier? Did they live longer? And what may 
have been the contribution o f  public health to all that?

In addressing these issues, we are on shaky ground, since surviving 
statistics o f  income and illness rates are deeply defective. National cen
suses were only gradually becoming routine (the United Kingdom  held 
its first in 1801) and vital statistics -  height, weight, cause o f  death and 
so forth -  are patchy. Am ong the labouring classes, life expectation 
remained everywhere low -  little more than thirty years -  and from the 
1830s photographs show working people looking old by their thirties 
and forties, as poor nutrition, illness, bad living conditions and gross 
overwork took their toll. Historians o f central Europe have claimed that 
industrial development in those territories was financed by pinching the 
workforce, concluding that conditions and diets worsened. But industrial 
Britain perhaps presents a different picture. T h e  height o f  recruits to 
the British army was rising slowly after 1750; if  height is a reliable 
anthropometric proxy for health, this points to better nourishment and 
in broad terms an improved working-class resistance to disease.

Vital statistics suggest health was generally improving towards 1900. 
Almost all nations (Ireland is an exception, drained by emigration) 
registered rapid population rise and increased longevity. O ne element 
was the decline o f the old pattern o f ‘crisis mortality’ . Traditionally, 
epidemics had swept through the countryside at frequent intervals and
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superimposed peaks o f mortality on a high plateau o f endemic disease 
deaths. By the 1850s such downward dips in life expectancy were 
vanishing.

Interpretations o f the retreat first o f epidemics and then o f endemic 
diseases, and also o f  the increase in life expectancy, have been hody 
debated. Some maintain the mass o f the population was slowly but 
surely becom ing less pauperized, and was enjoying better nourishment 
and hence improved health. Others argue that improving health was 
due not to rising prosperity but to better environmental salubrity due 
to public health measures, reducing the disease risks to which the hungry 
huddled masses were exposed.

Historians have distinguished between the retreat o f epidemics in 
the eighteenth century and o f endemic diseases in the nineteenth. Since 
plague was probably halted by the cordon sanitaire along the Habsburg 
border with the Ottom an empire, public health measures (‘medical 
police’) probably contributed to the reduction o f epidemics. Smallpox 
vaccination from the early nineteenth century served to make epidemics 
less severe and frequent. T h e  decline o f plague and smallpox would 
thus have nothing to do with nutrition standards but some link with 
public health action. Endemic diseases such as tuberculosis and infant 
diarrhoea, by contrast, do seem to be made more severe by under
nutrition. T h e  reduction in such diseases m ight be linked to wage 
improvements. In either case little that personal physicians did was 
reflected in improved survival.

D id public health measures actually do any good? T h e distinguished 
epidemiologist Thom as M cK eow n (1912-198 8 ) maintained that 
reductions in deaths associated with infectious diseases (air-, water- 
and food-borne diseases) cannot have been brought about by medical 
advances, since such diseases were declining long before effective means 
were available to combat them. Applying much the same argument to 
sanitary measures, M cK eow n concluded that resistance to infectious 
disease must have increased through improvement in nutrition. Overall 
he mapped out three phases: a rising standard o f living from about 1770; 
sanitary measures from 1870; and better therapy during the twentieth 
century.

M cKeown, however, underestimated the effectiveness o f the public 
health movement. Changing public opinion, the labours o f medical 
officers o f health, the creation o f filtered water supplies and sewage 
systems, slum clearance, the work o f activists promoting the gospel o f
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cleanliness, and myriad other often minor changes -  for example the 
provision o f  dustbins with lids, to repel flies -  combined to create an 
improving urban environment.

Figures lend their support: in 1869 there were 716 deaths from 
typhus in London; by 1885 this had been reduced to 28; and at the 
beginning o f  the twentieth century there was none. Similar declines 
could be given for other infectious diseases. Tuberculosis began a 
remarkable disappearing act. Killing perhaps 500 out o f every 100,000 
Europeans in 1845, consumption sank slowly but continuously to 50 
per 100,000 by 1950. Curative medicine played little part in that tran
sition. T h e  disappearance began before K och discovered the tubercle 
bacillus. By the time antibiotics entered the picture, T B  in cities such 
as N ew  York had fallen to eleventh place in the death list. And the 
mortality graphs for most o f  Europe’s fatal crowd diseases all dived 
before antibiotics had been marketed. W hooping cough killed 1400 
children out o f every million in 1850, but one hundred years later 
whooping deaths were less than 10 per million. Scarlet fever behaved 
in the same way. Measles, typhus, pneumonia, dysentery and polio all 
share similar histories. T h eir retreat had a dramatic impact on the 
European population. By 1900 civilization had lost its biological popu
lation check: infectious disease. After centuries o f hostile encounters, 
humans and microbes found a new adjustment with little interference 
from drugs or vaccines. In some cases the microbe became less virulent 
(measles and diphtheria) or the human host more resistant (tuberculosis).

T h e  nineteenth century brought a closer rapport between medicine 
and the public. V irchow  was not alone in seeing the physician as a new 
‘saviour o f humanity’, and medical reformers everywhere echoed this 
plea. In the 1870s the chief medical spokesman in Parliament, the 
chemist and M P  for Edinburgh University, Lyon Playfair (1818-98), 
predicted that society would eventually become a well-behaved patient 
and public health ‘a great field open to growing medical m en’. It was 
the twentieth century that saw the ambiguous realization o f  these views.



C H A P T E R  X I V

FROM PASTEUR TO 
PENICILLIN

Just think o f it. A  hundred years ago there were no bacilli, 
no ptomaine poisoning, no diphtheria, and no appendicitis.
Rabies was but little known, and these we owe to medical 
science. Even such things as psoriasis and parotitis and 
trypanosomiasis, which are now household names, were 
known only to the few, and were quite beyond the reach 
o f the great mass o f the people.

S t e p h e n  b . l e a c o c k , Literary Lapses (1910)

M I C R O - O R G A N I S M S

a  p a t c h w o r k  o f  i d e a s  a n d  i n s t i t u t i o n s , theory and practice, 
craft and science, involving divided and vying professional factions, 
medicine has a generally muddled history, infinitely less clear-cut than, 
say, theoretical physics. But the latter part o f  the nineteenth century 
brought one o f medicine’s few true revolutions: bacteriology. Seemingly 
resolving age-old controversies over pathogenesis, a new and immensely 
powerful aetiological doctrine rapidly established itself -  one that its 
apostles prized as the master-key to disease, even to life itself. M oreover, 
most unusually for medicine, the new disease theories led direcdy and 
rapidly to genuinely effective preventive measures and remedies, saving 
lives on a dramatic scale.

T h e  general thinking behind bacteriology (that disease is due to 
tiny invasive beings) was far from new; theories o f  contagion, long 
proposed for maladies like smallpox and syphilis, maintained that disease 
entities were passed from the infected party to others; in the case o f 
the pox, sexual intercourse offered the obvious transmission mode. 
Developing some hints in Galen, Girolam o Fracastoro had written in 
1546 o f disease seeds (seminaria contagiosa) carried by the wind or com-
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municated by contact with infected objects (fomites); and the microscope 
confirmed the reality o f wriggling, squirming ‘animalcules’. Y et what 
grounds did anyone have for thinking that such ‘little animals’ caused 
disease?

Similar problems attended the putrefaction problem. W hat made 
substances go bad, decompose and stink? W h y did grubs and mites 
appear on decaying meat and fruit? Did decay produce the insects (by 
spontaneous generation) or insects the decay?

By boiling up broth, sealing it in containers and showing that noth
ing happened, Francesco Redi (1626-98) believed he had proved that 
maggots did not appear on meat protected against flies, thereby dis
crediting the theory o f  spontaneous generation; in De la generation des 
vers dans le corps de Vhomme (1699) [On the Generation o f  W orm s in 
the Human Body], Nicholas Andry also argued that the seeds ‘entered 
the body from without’. But, as so often, there were counter-findings. 
In 1748 John Needham (17 13 -8 1)  repeated Redi’s experiments; he 
boiled a meat infusion, corked it, reheated it and, on cooling, identified 
‘animalcules’ in the broth which, he concluded, had appeared spon
taneously. Convinced Needham had failed to protect his infusion from 
the air, Lazzaro Spallanzani maintained that broth, i f  boiled and her
metically sealed, would keep indefinitely without generating life. W ith  
no agreement as to where these ‘little animals’ came from, their alleged 
role in disease causation was a mare’s nest.

T h e  crucial issues raised were what such ‘demonstrations’ actually 
demonstrated (experiments are always open to multiple explanations), 
and whose experiments should be trusted. T h ere were also metaphysical 
puzzles. For some, the very idea o f ‘spontaneous generation’ smelt o f 
scandal. It contravened the doctrine that G od alone could create life and 
mocked the natural order, opening the door for whimsy and weirdness in 
the generation o f ‘monsters’. Nature, reason taught, was constant and 
lawlike; hence, was not spontaneous generation as preposterous as cen
taurs or six-headed cows? Y et certain philosophes o f  materialist leanings, 
like Diderot, had a soft spot for spontaneous generation precisely for 
that reason, since it rendered G od the Creator otiose while proving 
that M other Nature was fertile, creating novel forms as she went along. 
Spontaneous generation therefore remained a bone o f  contention, both 
experimentally and philosophically. T h e debate had immediate implica
tions for disease aetiology.

Belief in specificity gained ground in nineteenth-century medicine,
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thanks to the rise o f patho-anatomy. So might not specific animalcules 
(parasites and bacteria) be responsible for particular diseases? T h ere was 
no clear-cut evidence for this, partly because o f the common assumption 
that all bacteria were much o f a muchness. But that began to be chal
lenged. In 1835, Agostino Bassi (1773-18 56), an estate manager from 
Piedmont who was faced with the devastating silkworm disease, muscar
ine, argued that the fungus found on dead silkworms contained the 
cause o f  the disease; by inoculating healthy silkworms with it he could 
induce the sickness. Bassi’s conclusions inspired Johann Schoenlein o f 
Zurich (1793-1864) to investigate ringworm. He, too, found a fungus 
in ringworm pustules, concluding in 1839 that it was the cause o f the 
condition.

Putrescence was also being hotly debated, thanks to L iebig ’s fer
mentation theories and to cell pathology. W orking in M uller’s Berlin 
laboratory, Schwann maintained that yeast cells caused fermentations 
and showed that heat would destroy the ‘infusoria’ responsible for putre
faction. Persuaded by Bassi, Jacob H enle (1809-85) claimed in Patholo- 
gische Untersuchungen (1840) [Pathological Investigations] that infectious 
diseases were caused by a living agent, probably o f a vegetable nature, 
which acted as a parasite on entering the body: ‘the substance o f con
tagion is not only organic but living, and endowed with a life o f its 
own, which has a parasitic relation to the sick body.’ Broadly anticipating 
K och ’s postulates, he theorized criteria for testing the pathogenic role 
o f parasites: constant presence o f the parasite in the sick, its isolation 
from foreign admixtures, and reproduction o f the specific disease in 
other animals through the transmission o f  an isolated parasite.

Splicing together various strands o f evidence -  clinical, veterinary, 
epidemiological and zoological -  H enle challenged spontaneous genera
tion and miasmatism. A  political liberal who, like Virchow, supported 
the revolutions o f 1848, he regarded his findings as a ray o f hope, 
presaging an end to the despairing therapeutic nihilism bedevilling Paris 
and Vienna; once the causal organisms were found, cures would follow. 
But his conclusions were slighted as speculative. L iebig ’s reading o f 
fermentation and putrefaction as chemical not biological processes 
carried greater weight and chimed with dominant miasmatism and 
environmentalism. From 1857, however, the controversy was trans
formed by Louis Pasteur (1822-96).
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P A S T E U R

Born in the Jura, the son o f a tanner who was a veteran o f  N apoleon’s 
grande armee, Pasteur, like all ambitious French lads, went to Paris, 
getting his education at the Ecole Normale Superieure. Chem istry was 
his first love, and from the beginning he displayed the dazzling dexterity 
that became his trademark, selecting big problems which galvanized his 
energies, and becoming confident all problems could be solved in the 
laboratory.

Chem istry led him to biology, through experimentation on tartrates. 
It was known that tartaric acid (a waste product o f wine-making) and 
racemic acid had identical chemical compositions but different physical 
properties. T h e  crystals o f  tartrate compounds were asymmetric; solu
tions could be produced that rotated polarized light both to the left and 
the right. Pasteur concluded that such molecular asymmetry fundamen
tally distinguished living from inanimate things. Thereafter it was the 
properties o f  the living that fascinated him. M oving from crystals to 
life, he began to probe the meanings o f micro-organisms, thereby laying 
the foundations for his abiding ‘vitalism’: a commitment to the irreduc
ible divide between merely chemical and truly living phenomena. T h ere
after his mission was to reveal the workings o f  biology.

Appointment in 1854 to a university chair at the manufacturing 
centre o f Lille led him to study fermentation: the souring o f milk, the 
alcoholic fermentation o f wine and beer, the forming o f vinegar. L iebig 
had stated that fermentation was a chemical process, regarding ferments 
as unstable chemical products. Pasteur promoted the notion o f  their 
specificity: fermentation, he held, was the result o f  the action o f  particu
lar living micro-organisms. His new inquiries, continued after his return 
to Paris to take up a chair, centred on the souring o f  milk (lactic acid) and 
on the fermentation o f sugar into alcohol; by 1860 he had established the 
biological (rather than chemical) character o f  fermentation, showing it 
required such micro-organisms as brewer’s yeast. These organisms could 
in some cases even live without oxygen, in an atmosphere o f carbon 
dioxide; they were thus ‘anaerobic’ .

T h is research programme, probing the specific actions o f  m icro
organisms, blossomed into some o f Pasteur’s most spectacular demon
strations, designed to refute Felix Pouchet’s claim to have established
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spontaneous generation by means o f critical experiments. T h e  biologist 
Pouchet (1800-72) was himself no mean experimenter, and his doctrine 
o f  spontaneous generation, set out in his Heterogenie (1854) [Heterogen
esis], chimed with the reductionist scientific naturalism championed by 
anticlericals attempting to free science from the supernatural. O n 
grounds both scientific and spiritual, Pasteur, however, discounted the 
possibility o f life arising out o f mere matter: apparent proofs, such as 
Pouchet’s, merely betrayed shoddy lab techniques, and he devised 
ingenious counter-experiments to prove the essential role o f m icro
organisms.

As everyone knew, broth in a flask would go ‘bad’ and organisms 
would appear. W ere these, as Pouchet claimed, spontaneously gener
ated? Convinced they came from living agents in the atmosphere, Pas
teur devised an elegant sequence o f experiments. H e passed air through 
a plug o f  gun-cotton inserted into a glass tube open to the atmosphere 
outside his laboratory. T h e  gun-cotton was then dissolved and m icro
scopic organisms identical to those present in fermenting liquids were 
found in the sediment. Evidently the air contained the relevant organ
isms. Further experiments showed air could be introduced without 
infecting a sterile infusion, if  the air had previously been sufficiently 
heated. Thus the organisms present in air were alive and could produce 
putrefaction, but heating killed them. H e next showed that an infusion 
could be sterilized and left indefinitely open to the air provided the 
flask’s neck had a convexity pointing upwards: the air could pass up 
over this swan-neck but the organisms were impeded by gravity. Finally, 
he showed that micro-organisms were not uniformly distributed in the 
air. Takin g numerous sealed flasks containing a sterile infusion, he broke 
and resealed the neck o f each at a range o f different altitudes; unlike in 
Paris, in calm, high mountain air very few o f the flasks showed growth.

N o  fact is theory-free and incontrovertible. All the same, Pasteur’s 
experiments were exceedingly impressive and persuasive, and when, in 
characteristically French manner, the lab war between Pouchet and 
Pasteur was officially adjudicated by the Academie des Sciences, the 
ruling came down decisively on Pasteur’s side. (It surely helped that he 
was a Parisian establishment figure who could play upon conservative 
and Catholic anxieties that Pouchet’s spontaneous generation was the 
creed o f  materialists and anticlericals.)

Developing a sense o f duty and destiny, Pasteur marched majestic
ally on to tackle the murky relations between micro-organisms, putrefac
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tion and disease, showing that particular ferments were living forms. 
Continuing his work for the wine industry, he proved that the m icro
organism Mycoderma aceti was responsible for souring wine and that 
heating it to 55°C eliminated the problem. Later, he applied the same 
principle to beer and milk: ‘pasteurization’ marked a major step towards 
the purifying o f  foods. Since it had been argued by H enle and others 
that fermentation, putrefaction and infection were related, it required 
no drastic leap for Pasteur to conclude that disease was a vital process, 
once he was sure the air was teeming with germs. T h e  first disease he 
attributed to a living organism was pebrine, which was devastating the 
French silkworm industry. H e showed it was caused by a communicable 
living organism (a protozoan), and laid bare its life cycle from moth 
through egg to chrysalis.

O n 19 February 1878 before the French Academy o f Medicine, 
Pasteur argued the case for the germ theory o f infection. Later that 
year, in a joint paper with Jules Joubert (1834-1910 ) and Charles 
Chamberland (1851-190 8), he spelt out his conviction that m icro
organisms were responsible for disease, putrefaction and fermentation; 
that only particular organisms could produce specific conditions; and 
that once those organisms were known, prevention would be possible 
by developing vaccines.

In 1879 he put these ideas to the test in investigations o f chicken 
cholera and anthrax, two diseases extremely destructive to French agri
culture. H e infected healthy birds with ‘stale’ cholera-causing microbes, 
two weeks or more old, and was intrigued to discover that no serious 
disease followed. N ext he injected these same birds, and some others, 
with a new culture. W hereas the additional birds fell ill, those previously 
injected remained healthy. Here was the way to protect chickens against 
cholera -  he had succeeded in immunizing the chickens with the weak, 
old bacteria culture, which afforded protection when he later gave them 
fresh, strong samples. Pasteur’s hunch had paid off, but it was he who 
said that chance favours the prepared mind.

H e then applied the same principle to anthrax, a highly contagious 
condition comm only affecting cattle and sometimes humans. It was a 
disease o f the lungs, which often afflicted woolsorters, and was conven
tionally attributed to rural miasmas. Livestock losses were immense, 
and anthrax was particularly ruinous because it continued to develop in 
fields from which infected animals had long been excluded.

Fortunately, the groundwork had already been laid. Franz Aloys
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Pollender (1800-79) an  ̂ Casimir Joseph Davaine (1812-8 2) had 
observed microscopic bacilli in the blood o f cattle which had died o f 
anthrax. Robert K och (1843-1910), soon to emerge as Pasteur’s titanic 
rival, had also been investigating the disease. K och had studied medicine 
at G ottingen under W ohler and Henle; after serving as a surgeon in 
the Franco-Prussian W ar, he took a post as district medical officer 
(Kreisphysikus) in W ollstein, a small town in Posen (modem  Poland), 
avidly pursuing microbiological researches in his backyard laboratory. 
Anthrax was severe in Posen. K och found that under certain conditions 
the rod-shaped anthrax bacilli {Bacillus anthracis) formed exceedingly 
heat-resistant spores (small encysted bodies) in the blood. N either putre
faction nor heat killed them, and they could later develop into bacilli. 
T h e  persistence o f the disease in fields was thus explained: it was through 
the spore. K och ’s early laboratory work was technically adroit and 
systematic -  the virtues which earned his later fame.

U sing K och ’s anthrax bacillus, Pasteur experimented with different 
time periods to find the way to attenuate its effect, and finally succeeded 
in producing a vaccine. H e then staged a characteristically stunning 
public demonstration. O n 5 M ay 1881 at Pouilly-le-Fort near Melun, 
he injected 24 sheep, 1 goat and 6 cows with living attenuated vaccine, 
leaving a similar number o f animals uninjected. H e gave the test animals 
a further and stronger injection on 17 M ay, and then on 31 M ay all the 
animals received a virulent anthrax culture. By 2 June, the control sheep 
and the goat were all dead and the cattle ill, but the vaccinated animals 
were fine. T h e  experiment was a striking success, suggesting the possibil
ity o f  preparing vaccines against diseases by attenuating the infective 
agent. Such demonstrations gave the germ theory a boost, though 
Pasteur was concerned less with basic microbiological theory than with 
concrete investigations, solving problems and contributing to preven
tion and cures.

Aided by Chamberland and Pierre Emile Roux (1853-1933), in 
1880 Pasteur moved on to rabies, a disease dreaded since antiquity 
because its hydrophobic symptoms were so gruesome and death inescap
able. His attempt to find the causative microbe was to no avail -  not 
surprisingly, since the virus can be seen only with an electron m icro
scope. Undeterred, he began his search for a vaccine by injecting rabies- 
riddled spinal cord tissue into rabbits’ brains. W hen rabbit after rabbit 
had been injected with the same virus, a consistent incubation period 
o f about six days was produced. T h e  virus acting in this way was called
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a virus fixe. H e then injected this fixed virus into the spinal cord, and 
after death dried them. A  cord dried for two weeks became almost 
non-virulent. In 1884 he made a series o f 14 graduated vaccines and set 
up an experiment with 42 dogs: 23 received 14 injections each, one 
injection a day, starting with the weakest vaccine and ending with the 
strongest; the remaining 19 dogs were the controls, receiving no injec
tions. A t the end o f two weeks, all the dogs were exposed to the rabies 
virus. N one o f the 23 immunized got the disease, whereas 13 o f  the 
control dogs did. A  way had been found to give dogs immunity to rabies; 
Pasteur later showed that, because the incubation period was lengthy, 
vaccination worked even if  the dogs had been infected for some time.

T h e  moment o f truth came on 6 July 1885, when Joseph M eister 
was brought to his doorstep. T w o  days before, this nine-year-old boy 
had been bitten fifteen times by a dog thought to be rabid, and a doctor 
had told the boy’s mother to try Pasteur. H e took the risk: he ordered 
a fourteen-day series o f  increasingly virulent (and painful) injections, 
and the boy stayed well. So did a second case treated three months later, 
a fourteen-year-old shepherd lad, Jean-Baptdste Jupille, from Pasteur’s 
home-district o f the Jura, who had been severely bitten as he tried to 
protect other children from a rabid dog.

These dramatic human interest events, expertly handled by Pasteur 
who had a flair for publicity and a way o f presenting his experiments 
as more successful and conclusive than they were, captured the world’s 
imagination and vindicated the role o f experimental biology. O ver the 
next fifteen months, the vaccine was given to well over two thousand 
people, and his rabies procedure became standard, with about 20,000 
people worldwide being treated during the next decade. T h ou gh  Pasteur 
won lavish praise, criticism was levelled as well, on the grounds that he 
was injecting perhaps perfectly healthy people (not all those bitten by 
rabid animals develop rabies) with what m ight prove an unsafe virus. 
His confidence was posthumously vindicated in 1915, however, when a 
ten-year study revealed that, o f  6000 people bitten by rabid animals, 
only 0.6 per cent o f  those vaccinated had died, compared with 16 per 
cent o f the rest.

O n a wave o f national enthusiasm created by rabies immunization, 
the Institut Pasteur was set up in 1888, and donations flooded in; appro
priately Joseph M eister became the gatekeeper. W hen Pasteur died 
eight years later, he was buried in his Institute, consecrated as a shrine 
to medical science.



436 F R O M  P A S T E U R  T O  P E N I C I L L I N

K O C H

Pasteur was a wizard, both within the lab and beyond, but bacteriology’s 
consolidation into a scientific discipline was due mainly to Robert Koch 
(1843-1910 ) and his team and pupils, whose painstaking microscopic 
w ork definitively established the germ concept o f  disease and systemat
ically developed its potential.

By formalizing the procedures for identifying micro-organisms 
with particular diseases, and by his insistence upon pure cultures, Koch 
elevated bacteriology into a regular science, rather as Liebig had nor
malized organic chemistry and M uller and Ludwig, physiology. K och ’s 
paper on the aetiology o f infectious diseases (1879) -  a testament to his 
method and orderliness -  launched upon the daunting task o f discrimi
nating among bacteria, connecting micro-organisms with particular 
effects, and settling the old question o f whether bacteria were the cause 
o f infection or simply background noise. It also offered an early formula
tion o f  what came to be known as K och ’s Postulates. Formalized in 
1882, these stated that to prove an organism was the cause o f any disease, 
it was necessary to demonstrate

1 That the organism could be discoverable in every instance of the disease;
2 That, extracted from the body, the germ could be produced in a pure 

culture, maintainable over several microbial generations;
3 That the disease could be reproduced in experimental animals through 

a pure culture removed by numerous generations from the organisms 
initially isolated;

4 That the organism could be retrieved from the inoculated animal and 
cultured anew.

These conditions were mostly able to be fulfilled, though some patho
genic entities, notably viruses, had to be accepted without meeting all 
the conditions. T h e  thinking behind these rigorous postulates, and their 
applicability, boosted the dogma o f specific aetiology -  the idea that a 
disease has a specific causative agent, with the implication that once this 
agent has been isolated, it will be possible to control the disease.

In isolating specific bacterial strains, artificial cultivation in liquid 
media had served Pasteur perfectly well. As superior microscopic tech
niques revealed the distortions these produced, K och looked for solid
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culturing media, beginning by growing bacteria colonies on a potato 
slice and later solidifying the standard broth by adding gelatin. This 
liquefied at body temperature, but that problem was solved by using 
agar-agar, an extract o f Japanese seaweed, to solidify the culture medium 
on a special dish devised by Richard Julius Petri (1852-1921).

Koch scored his first great triumph on 24 M arch 1882, in revealing 
before the Berlin Physiological Society the bacillus causing tuberculosis, 
Mycobacterium tuberculosis, and thus at last settling the vexed question o f 
its aetiology. In the following year, with another cholera pandemic 
heading Europe’s way, he was sent to Egypt to investigate, arriving hard 
on the heels o f  a French team headed by Pasteur’s colleague, Roux. 
T h e latter used the classic Pasteurian method, which was to reproduce 
the disease in animals and then look for the organism; but the method 
failed, because cholera affects only humans. W orking directly on cholera 
victims, K och isolated and identified Vibrio cholerae (the comma bacillus) 
in Alexandria in 1883 and more convincingly the next year in India, 
showing the bacillus lived in the human intestine and was communicated 
mainly by polluted water -  thus vindicating fully the work o f John Snow. 
H e then went on to Calcutta, where he confirmed his findings, and in 
February 1884 reported his success to the Germ an government, amid 
tremendous jubilation: first tuberculosis, then cholera!*

Koch became burdened with success, his research declined, and to 
offset that he turned oracle. T h e methods he had pioneered proved 
their worth, however, leading to the rapid discovery, largely by his 
own pupils, o f the micro-organisms responsible for diphtheria, typhoid, 
pneumonia, gonorrhoea, cerebrospinal meningitis, undulant fever, 
leprosy, plague, tetanus, syphilis, whooping cough and various other 
streptococcal and staphylococcal infections.

* Koch’s germ theory of cholera was disputed by the Munich hygienist Max von Petten- 
kofer (1818-1901), who upheld a version of the miasmatic theory and denied the bacillus 
was the vera causa of cholera. He got Koch to send him his cholera vibrios and put them 
to the test:

Herr Doctor Pettenkofer presents his compliments to Herr Doctor Professor 
Koch and thanks him for the flask containing the so-called cholera vibrios, 
which he was kind enough to send. Herr Doctor Pettenkofer has now drunk 
the entire contents and is happy to be able to inform Herr Doctor Professor 
Koch that he remains in his usual good health.

Pettenkofer must have been fortunate enough to possess the high stomach acidity which 
sometimes neutralizes the vibrios.



Pasteur’s dramatic success with the anthrax and rabies vaccines 
had fuelled expectations o f  instant therapeutic breakthroughs. All that 
was needed, it seemed, was that the relevant micro-organism had to 
be isolated in the laboratory, and an appropriate vaccine would follow 
as the night the day. In the event, success proved mixed and often 
completely elusive. T w o  early developments provided, respectively, a 
dazzling victory and a dramatic setback.

T h e  triumph was diphtheria, a disease spread through droplet infec
tion and producing fever, sore throat and a hard cough. A  leathery 
membrane forms on the tonsils and palate, blocking the airways and 
often causing death. Especially in great cities, diphtheria assumed pan
demic proportions after 1850. T h e  death rate was high, occasionally 
being the principal cause o f  death among children. In N ew  Y ork in the 
1870s, over 2000 children a year were dying o f it.

In his Des inflammations speciales du tissu mugueux (1826) [Special 
Inflammations o f the M ucous Tissue], Pierre-Fidele Bretonneau (1778— 
1862), an early advocate o f germ theory, had distinguished it as a specific 
disease, coining the word diphterie from the G reek for leather (diphthera), 
alluding to the choking tissue produced in the throat. In 1883 Theodor 
Albrecht Edwin Klebs (18 34-1913), a pupil o f  Virchow, isolated and 
described its specific organism, the diphtheria bacillus (Corynebacterium 
diphtheriae), a rod-shaped bacterium. Friedrich Loeffler, one o f K och ’s 
assistants, then succeeded in cultivating it. (He also discovered the rod
shaped bacillus in healthy children, one o f the observations that led to 
the concept o f  the carrier.)

Once the cause was known, the bacillus’s action in the human system 
had to be established. Between 1888 and 1890, brilliant laboratory 
investigations in France by Roux and Alexandre Yersin (1863-1943), 
and in Germ any by Karl Fraenkel (18 6 1-19 0 1), Emil Behring (1854- 
1917) and his Japanese colleague Shibasaburo Kitasato (18 52 -19 3 1) 
resolved the problems. Roux and Yersin showed that the diphtheria 
bacterium produced a poison which, when inhaled, lodged in the throat 
or windpipe, generating a poisonous toxin in the blood-stream. T his 
permitted definitive diagnosis.

In Decem ber 1890 Fraenkel showed that attenuated cultures o f 
diphtheria bacilli, injected into guinea pigs, produced immunity. W ork
ing with Kitasato in K och ’s Institute, Behring announced that the blood 
or serum o f an animal rendered immune to diphtheria through the 
injection o f the relevant toxin could be used to treat another animal
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exposed to the disease. Immune animals could be prepared by challeng
ing them with gradually increasing doses o f  either bacillus or toxin.

Such a diphtheria antitoxin (a toxin-resisting substance) was first 
used on a child in a Berlin clinic on 2 5 D ecem ber 1891. T h is dramatic 
Christmas rescue, outpasteuring Pasteur (how the modern media would 
have loved it!), proved a success. Serum production began, and its intro
duction in 1894 into Berlin hospitals brought an instant plunge in diph
theria mortality. Meanwhile in Paris, Roux and Yersin made large-scale 
serum production possible by using horses as sources o f antitoxin. T h e  
French serum was introduced into England byjosep h  Lister; diphtheria 
antitoxin came into general use about 1895, and within ten years the 
mortality rate had dropped to less than half (the epidemic was in any 
case spontaneously waning).

Especially once the Hungarian Bela Schick (18 77-19 6 7 ) developed 
the test bearing his name to identify the presence o f immunity, large- 
scale immunization programmes were undertaken. In N ew  York, the 
death rate had peaked at 785 per 100,000 in 1894; by 1920, it had 
dipped to under 100. By 1940, with 60 per cent o f  pre-school children 
immunized, diphtheria deaths had become a thing o f  the past.

T h e  campaign brought a famous victory and, because, like rabies, 
it also involved children, it provided further superb publicity for the 
new bacteriology. N ew  scientific possibilities had been opened up since 
-  in contrast to Pasteur’s live vaccines -  it had now been shown that 
the cell-free serum o f immunized animals could kill virulent bacteria, 
and protection could be transferred via serum from animal to animal. 
(This suggested that it was not simply the bacterial cell itself that caused 
disease, but a toxin it yielded.) O n this putatively safer basis serum 
therapy was launched, with the production o f antitoxins not just for 
diphtheria but also for tetanus, plague, cholera and snake bites. Y et 
serum therapy encountered problems o f its own, for antitoxin pro
duction was impossible to control, and supplies varied in strength and 
purity. Occasional deaths o f patients receiving antitoxin proved shock
ing, and serum sickness (fever, rash and joint pains) was a common 
side-effect. Apart from such practical troubles, profound questions were 
surfacing about the nature o f the body’s reactions to micro-organisms 
and chemicals.

I f  diphtheria was the dramatic therapeutic success, the dispiriting 
failure was tuberculosis, potentially the gold medal for the new science. 
Consum ption had become the single largest cause o f adult deaths in
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the W est. Thanks to the Paris school, cases could reliably be clinically 
diagnosed. Laennec and Bayle had unified the disease, and in 1839 J. L. 
Schoenlein, professor o f medicine at Zurich, named the whole complex 
‘tuberculosis’, since the tubercle seemed to be its anatomical root.

But its cause remained obscure and hody disputed -  was it heredi
tary, constitutional, environmental, or contagious? T h e  received wisdom 
was that an ‘innate susceptibility’ or a ‘diathesis’ was to blame. Despite 
an army o f ‘cures’, ranging from blistering to living in cowsheds to 
inhale the breath o f  catde, and the new faith in the sanatorium on the 
magic mountain, tuberculosis seemed a good justification for therapeutic 
nihilism: ‘I know the colour o f that blood! It is arterial blood. I cannot 
be deceived in that colour. T h at drop o f blood is my death warrant. I 
must die,’ cried John Keats, on first coughing up blood -  and how right 
he was. Some survived for a long time, and some recovered spon
taneously; but no realist thought medicine cured the disease.

T h e  idea that tuberculosis was communicable, though mainly 
rejected, had its advocates. W illiam  Budd (18 11-8 0 ), best known for 
his work on typhoid fever, argued for contagiousness on the basis o f 
epidemiological studies, and the French physician Jean Antoine Villem in 
(1827-92) attempted to confirm this by inoculating rabbits and guinea 
pigs with sufferers’ blood, sputum, and secretions -  work paralleled in 
Germ any by V irchow ’s pupil Julius Cohnheim  (1839-84). Villem in also 
argued for cross-contagiousness between humans and cattle, but his 
work had little immediate impact; attempts to repeat his rabbit experi
ments were inconclusive, and many mysteries remained. Rebutting 
Laennec, Virchow  maintained that pulmonary and miliary tuberculosis 
were quite different diseases, though here he perhaps betrayed a 
chauvinism that killed three birds with one stone: denigrating both Paris 
and Pasteur, and voicing his perennial scepticism towards bacteriology.

K och made the dramatic breakthrough. Having cultured a specific 
microbe apparently associated with tuberculosis, in 1882 he provided 
solid evidence from animal experiments, conformable with his ‘postu
lates’, that the tubercle bacillus was the specific cause o f the disease. 
Then, after years o f  travelling and official duties connected with his 
prestigious Institute for the Study o f Infectious Diseases, he began to 
work in the laboratory again, with great intensity and secrecy, perhaps 
feeling the need to eclipse Pasteur with one great therapeutic coup. In 
August 1890 all was revealed in a speech before the Ten th  International 
Congress o f M edicine in Berlin: Koch had found a substance which
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arrested the growth o f  the tubercle bacillus in the test-tube and in living 
bodies, referring to his agent, which he called ‘tuberculin’ , as a ‘remedy’ 
and thus leading the world to believe he had a T B  cure.

D azzling publicity followed, and K och was feted. Before tuberculin’s 
efficacy and safety had been evaluated, the Kaiser personally conferred 
upon him the medal o f the Grand Cross o f  the Red Eagle, and he 
received the freedom o f the city o f Berlin. Despite Germ any’s law pro
hibiting ‘secret medicines’, K och avoided disclosing the nature o f 
tuberculin. Sent to Berlin to report for the press, Arthur Conan D oyle 
(1859-1930) paid a call on K och ’s son-in-law and found his office 
knee-deep in letters begging for the miraculous remedy; the whole 
business was like Lourdes.

W ithin a year thousands had received tuberculin treatment, without 
system or controls. It seemed to help some patients in the first stages 
o f lupus (tuberculosis o f the skin), but experience quickly showed that 
tuberculin was useless or even dangerous for patients with pulmonary 
tuberculosis. T h e  fiasco brought a violent backlash, with denunciations 
o f K och and his secret remedy. A  study prepared for the Germ an govern
ment found little evidence to justify the claims made for tuberculin. 
K och was rumoured to have sold his ‘secret’ to a drug company for a 
million marks, to help finance his divorce and remarriage.

In a paper published in January 1891, K och at last revealed the 
nature o f  his remedy: tuberculin was nothing but a glycerine extract o f 
tubercle bacilli. H e was accused o f  divulging the great secret only when 
it had become obvious that tuberculin was financially worthless. H e 
disappeared to Egypt with his young bride, leaving his underlings to 
cope with the debacle.

T o  the end o f his life, he continued to express the hope that an 
improved form o f tuberculin would serve as an immunizing agent or 
cure. H e was mistaken, though it did prove to have a use -  not as a 
cure but as a diagnostic aid in the detection o f early, presymptomatic 
tuberculosis. In the heroic tradition o f the time, K och had tested 
tuberculin on himself: his strong reaction indicated that, like most o f 
his contemporaries, he had not escaped a ‘touch o f tuberculosis’; and 
what he had stumbled upon was the complex immunological phenom 
enon now called delayed-type hypersensitivity. T h e  tuberculin test was 
put into service, and m icrobiology laboratories were able to help the 
physician monitor the patient’s status by analysing throat cultures or 
sputum samples.
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K och made a further blunder: he wielded his authority to scotch 
V illem in’s case that bovine and human tuberculosis were very similar. 
Human tuberculosis, K och insisted, could not be transmitted to cattle, 
nor could bovine tuberculosis be communicated to humans. In this he 
was wrong, and only when his mistake was undone could it be recognized 
that transmission o f  tuberculosis from cattle to humans was a serious 
problem. This led to measures to purify milk through pasteurization 
and tuberculin tests. His latest biographer has concluded that Koch 
‘ended his career as an imperious and authoritarian father figure whose 
influence on bacteriology and medicine was so strong as to be downright 
dangerous’.

Despite the tuberculin debacle, the search continued for ways o f 
immunizing against tuberculosis. Attempts to protect individuals by 
injecting them with tubercle bacilli, killed or treated, had no success 
until a new method was developed by Albert Calmette (1863-1933), o f 
the Pasteur Institute, and his collaborator Jean M arie Guerin (18 72 - 
1961). From 1906 they used living bacilli from a bovine strain o f  the 
tubercle bacillus so attenuated as to have lost their disease-producing 
properties while retaining their protective reaction. T h e  vaccine was 
given the name B C G  (Bacilli-Calmette-Guerin); it was first used for 
inoculating calves and then, from 1924, after delays caused by the First 
W orld W ar, was extended to humans. By 1928 it had been successfully 
given to 116,000 French children, though its efficacy remained contro
versial. W ith  medicine thoroughly tainted with nationalism, Germ any 
declined to approve B C G , as did the U S A ; in Britain its uptake was 
dilatory, but it was used successfully in Scandinavia, where it markedly 
reduced the death rate. After the Second W orld W ar, the B C G  vaccine 
was central to a huge Danish Red Cross vaccination programme in 
war-devastated Europe.

T h e  great infectious diseases were targeted by the new bacteriology 
with mixed success: discovery o f the infective agent by no means always 
led to effective therapies. Nevertheless, in the twenty-one golden years 
between 1879 and 1900 the micro-organisms responsible for major 
diseases were being discovered at the phenomenal rate o f  one a year. 
Typhoid was one.

By 1837 the distinction between typhoid fever and typhus fever had
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been established, and the typhoid micro-organism was isolated in 1884 
by K och ’s pupil, G eorg Gaffky (1850-1918). Immunization against 
typhoid was introduced by Almroth W right (18 6 1-19 4 7) in 1897, but 
its efficacy was disputed by the statistician Karl Pearson (1857-1936) 
and only a fraction o f the British troops received it during the Boer 
W ar; in South Africa 13,000 men were lost to typhoid as against 8000 
battle deaths. Controversy raged until a special anti-typhoid commission 
reported favourably in 1913; the army then adopted a policy o f  vaccinat
ing all soldiers sent abroad. T h e  results were dramatic: whereas in the 
Boer W ar typhoid incidence was around 10 per cent with a mortality 
o f 14.6 per 1000, in the G reat W ar incidence was down to 2 per cent, 
with a minuscule death rate. Because o f  the presence o f  paratyphoid 
fever on the eastern fronts, killed cultures o f paratyphoid bacilli A  and 
B were added to the vaccine, so that it became known as T .A .B .

Another success, proved by the First W orld W ar, came with tetanus. 
This extremely dangerous disease (the death-rate is above 40 per cent) 
is caused by tetanospasmin, a toxin secreted by the bacterium Clostridium 
tetani which lives in the soil. T h e  bacillus enters the body through 
agricultural cuts and battlefield wounds, and the toxin travels along nerve 
fibres towards the spinal cord. Sweating and headaches are followed by 
increasingly severe muscular spasms in the head and neck (lockjaw). 
Th ough  known to Hippocrates, nothing could be done until the bac
teriological era. T h e  tetanus bacillus was discovered, like so many others, 
in the 1880s. Arthur N icolaier (1862-1942) produced it in mice by 
inoculating them with garden earth; Kitasato grew it in a pure culture 
in K och ’s laboratory in 1889, leading to the production o f antitoxin. 
(He also found it grew when deprived o f  oxygen, an early example o f 
the anaerobic bacteria group, discovered in 1861 by Pasteur.) Tetanus 
became a serious problem at the outset o f the 19 14 -18  war, when the 
bacillus entered the body through gaping shell wounds. From 1915 
practically every wounded soldier received antitoxin, and tetanus was 
dramatically reduced.

Some progress was also made with plague. T h e  bacillus was dis
covered independendy by Kitasato and Yersin during the H ong K ong 
epidemic in 1894. T h e  Swiss-born Yersin had studied in Paris, becom ing 
Roux’s assistant and publishing papers with him on diphtheria before 
leaving to satisfy his wanderlust in the Far East. H e returned to bacteri
ology, but in the colonial context, going to H ong K ong to investigate 
the plague epidemic spreading from China.
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In June 1894, more or less simultaneously with Kitasato, Yersin 
isolated the plague bacillus now known as Yersinia pestis, reproducing 
the disease experimentally in healthy rats and transmitting it from rat 
to rat. ‘T h e  plague’, he wrote dryly, ‘is contagious and inoculable. T h e 
rat probably is the principal vector and one o f the most promising 
prophylactic measures would be extermination o f rats.’ It had long been 
observed that outbreaks o f  a deadly disease among vermin preceded 
outbreaks o f  plague in humans; these epizootics which preceded epi
demics finally became recognized as being due to the plague bacillus, 
conveyed via the Xenopsylla cheopis flea.

Exploiting this discovery, however, posed further problems. Bac- 
teriologically, plague differs from diphtheria in that the organisms, 
instead o f  remaining localized, multiply rapidly throughout the body. 
T h e  filtrate o f a culture o f plague bacilli was not very toxic and so 
conferred no immunity. T h e  first vaccine made from killed cultures of 
plague bacilli came from the Russian, W aldem ar Haffkine (1860-1930), 
an ex-pupil o f  Pasteur working in British government service in India, 
one o f the world’s plague centres. Its success was rather limited, and 
nothing helped much before antibiotics.

A  significant breakthrough in understanding and management also 
followed with undulant fever, a disease involving fever, with muscle and 
joint pains. M any o f  the British sick and wounded in the Crim ean W ar, 
shipped to M alta to recover, had contracted this condition. In 1887 
M ajor David Bruce (18 55-19 31) isolated the causative organism in 
‘M alta fever’. T h e  organism was o f the spherical or coccus type, being 
called Micrococcus melitensis (from Melita, Latin for Malta). Goats were 
found to be highly susceptible, excreting the organism in their milk, 
and a ban on drinking goats’ milk produced a dramatic fall in the 
disease. T e n  years later the Norwegian Bernhard Bang (1848-1932) 
independently described a very small bacillus found to cause contagious 
abortion in cattle. T his Bacillus abortus also caused an obscure and persist
ent condition in humans; named undulant fever, it was common in the 
Mediterranean. In 1918 it was concluded that Bruce’s Micrococcus melitensis 
and Bang’s Bacillus abortus were identical. A  new name Brucella abortus 
was coined in Bruce’s honour, and the diseases caused by them became 
Brucellosis -  another triumph for British terminological imperialism. T h e  
health gains following this discovery were limited; the British garrison on 
Malta was protected from contaminated milk, but no efforts were made 
to reduce the incidence o f Brucellosis among the local population.
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Th ough  by any criteria bacteriology had a dazzling string o f  suc
cesses to its credit, certain diseases proved refractory. O ne was scarlet 
fever, a dreadful killer o f infants throughout the nineteenth century. 
Streptococci were first isolated from the blood o f scarlet fever patients 
by Edward K lein (1844-1925) in 1887, but he was unable to reproduce 
the disease in animals. And while streptococci could be recovered from 
the throats o f  scarlet-fever patients, the next steps -  showing, following 
K och ’s postulates, that the bacterium was the true cause o f  the disease 
and then producing a vaccine -  were stymied. T h e  streptococcus was 
found to be pathogenic for various laboratory animals, but on injection 
it hardly ever produced typical scarlet fever.

In 1924, G eorge (18 8 1-1967) and Gladys D ick (1881-1963), at the 
University o f  Chicago, identified haemolytic streptococcus as the causal 
agent and succeeded in infecting volunteers after swabbing their throats 
with a culture obtained from scarlet fever patients; they also established a 
test for immunity (the D ick test). But, as with many other communicable 
diseases, what brought its decline was not a therapeutic breakthrough 
but a healthier environment and improving patient resistance.

D E B A T E S  O V E R  I M M U N I T Y

W hereas Pasteur developed attenuated live vaccines, German 
researchers pioneered serum therapy. T h ey  turned their attention from 
cellular to so-called ‘humoral’ immunity once it was shown that animals 
could be made immune to the toxins produced by diphtheria and tetanus 
bacilli, thanks to injections o f immune serum. Opposing their view 
that a bactericidal property resided in the serum, a counter-theory was 
developed by Elie [Ilya Ilyich] M etchnikoff (18 45-1916), the Russian 
pathologist appointed in 1887 as sub-director o f the Pasteur Institute. 
T his dispute became the scientific expression o f Franco-G erm an and 
Russo-Japanese rivalries.

H ow  did the body develop immunity to protect itself against organ
isms? Recognition had been growing from the mid nineteenth century 
that normal blood could destroy bacteria, but little was understood o f 
how that happened: Pasteur preferred vaccines to theories. In 1884 
M etchnikoff observed a phenomenon which suggested a cellular theory 
o f immunity and resistance. H e saw amoeba-like cells in water fleas and 
other lower organisms ‘ingesting’ foreign substances like fungi. These
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cells, he concluded, m ight be similar to the pus cells in the inflammatory 
response o f higher organisms. M icroscopic observations on animals 
infected with various micro-organisms, including the anthrax bacillus, 
revealed white blood cells attacking and appearing to digest these disease 
germs, ‘fighting infection’ like soldiers. Pasteur gave M etchnikoff’s ideas 
his nod, while Koch and most German bacteriologists demurred; Koch 
even suggested that white blood cells might be more like a fifth column 
through which germs spread into the organism. M etchnikoff’s cellular 
immunity theories became connected with the French school, and 
chemical theories with the German view that germ wars were waged 
less by the blood cells than by the serum.

M etchnikoff styled the cells which ingested micro-organisms 
‘phagocytes’ (from the G reek phagein, to eat, and kutos, cell). M acro
phages was his name for the large mononuclear cells o f  the blood and 
tissues which ingested foreign particles; microphages were the leuco
cytes o f the blood, active in ingesting micro-organisms. In what became 
the cellular (phagocytic) theory o f  immunity, he showed that one special 
kind o f macrophage, the white cell (granulocyte), ate bacteria, and also 
that the body’s supply o f such cells multiplied when infection struck. 
His views constitute perhaps the first model o f immune response.

T h e alternative serum or humoral theory viewed infections as caused 
by bacilli-produced toxins; filtrates o f these, containing no organisms, 
caused disease when injected into animals, the bacillus producing its 
effects through exotoxins in the filtrate. But the serum o f treated animals 
equally acquired the property o f neutralizing toxin: Behring and Kitasato 
called this property ‘antitoxic’ .

By 1890 scientists had thus identified both a cellular and a serum 
system. K och ’s tuberculin work pointed to a third -  a group o f smaller, 
light-staining white cells different from M etchnikoff’s larger, dark- 
staining white granulocytes. These became known as lymphocytes. T h e 
body thus appeared to have an immune system made up o f various 
elements which worked by combining forces. T his possibility was 
strengthened in 1895 when two Belgian biologists, Joseph Denys and 
Joseph Leclef, modified M etchnikoff’s views. T h e Russian held that 
the leucocytes from an animal immunized against a certain organism 
actively engulfed that organism (phagocytosis). W orking with strepto
cocci, they showed that, if  the leucocytes from a treated animal were 
placed in immune serum, the resultant phagocytosis was exceptionally 
active.
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These ideas were developed further by Almroth W right, director 
o f the Institute o f Pathology at St M ary’s Hospital in London, a larger- 
than-life figure caricatured on stage as Sir Colenso Ridgeon in G eorge 
Bernard Shaw’s The Doctor’s Dilemma. W righ t held that the action o f 
both normal and immune serum was due to the presence o f  certain 
substances which promoted phagocytosis. Likening these to a sauce 
making the bacteria more tasty for the leucoctyes, he called them 
opsonins (Greek, opsonein, to prepare food), these being antibodies facili
tating phagocytosis. T h e  level o f opsonic activity could be seen as a 
measure o f a patient’s defences against bacterial infection -  hence the 
slogan Shaw put into Ridgeon’s mouth: ‘Stimulate the phagocytes!’ 
T h e  Englishman’s work on opsonins appeared to marry the chemical 
(German) and cellular (French) theories o f  immunity, though his 
limitless faith in immunization (‘the physician o f  the future will be an 
immunizer’ he predicted) proved unjustified.

All such antdgen-antibody reactions (as they were later called) had 
certain features in common, protecting the individual against bacterial 
poisons. But it was found that comparable reactions could occur which 
were harmful rather than preservative. W ith  diphtheria antitoxin treat
ment, some patients developed serum sickness (drowsiness, sweating 
and rashes), something first studied in Vienna by Clem ens von Pirquet 
(1874-1929), and his assistant Bela Schick. Examining reactions to 
substances such as pollen, von Pirquet decided they were due to 
antigen-antibody reactions and coined the term ‘allergy’ to indicate the 
hypersensitive state producing abnormal reactions to certain foreign 
substances. Allergic reactions had been known since the Greeks; John 
Bostock (1773-18 46) had coined the term ‘summer catarrh’ (hay fever), 
and John Elliotson (179 1-18 6 8 ) identified pollen as the agent; but the 
cause o f such reactions had remained mysterious.

Bacteriological investigations o f resistance and immunity also 
brought to light the baffling question o f the carrier. Experience showed 
that the diphtheria bacillus sometimes persisted in the throats o f  con
valescent patients; in 1900 a case was reported o f  a healthy individual 
passing typhoid bacillus in his urine, and some persons convalescing 
from enteric fever still excreted the organism, forming a worrying source 
o f further infection. It was soon realized that some carriers could excrete 
it for many years, the most notorious being the Irish-born ‘Typhoid 
M ary’ who, though well herself, infected many people in N ew  Y ork 
with enteric fever between 1900 and 1907. T h e  mechanisms o f  immunity



were evidently more complicated than anyone had surmised, and early 
military images o f  gunning down ‘invading’ micro-organic pathogens 
obviously needed refinement.
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C H E M O T H E R A P Y

Chem ical theories o f response were systematized by Paul Ehrlich 
(18 54 -1915), from 1899 director o f the Royal Prussian Institute for 
Experimental Therapy in Frankfurt-am-Main. A  truly seminal thinker, 
Ehrlich had a personal interest in these matters, since he had discovered 
tubercle bacilli in his sputum, had tried K och ’s tuberculin therapy and 
had spent a year in Egypt convalescing. H e drove immunity investi
gations one stage further by developing chemotherapy, pinning his faith 
on the creation o f artificial antibodies.

Treatm ent by natural drugs, above all herbs, goes back to the dawn 
o f medicine; experience showed that certain substances had therapeutic 
properties. Paracelsus had proclaimed specific remedies for specific dis
eases, and Sydenham had hoped that one day every disease would have 
its own remedy, on the model o f the Peruvian bark for malaria. From 
time to time new medications had been hit upon, as with the Revd 
Edmund Stone’s discovery o f willow bark, which was the first stage on 
the road to aspirin.*

As shown in Chapter 11, the study o f materia medica developed 
during the nineteenth century into laboratory-based pharmacology. 
Meanwhile drugs research and manufacturing became inseparably 
linked. T h e  boom ing chemical industry developed pharmaceutical

* That road was long. In 1826 two Italians found that willow bark’s active ingredient 
was salicin, and three years later a French chemist obtained it in pure form. Meanwhile 
the Swiss pharmacist Johann S. F. Pagenstecher began extracting a substance from 
meadowsweet (Spirea ulmaria, a pain reliever well-known to folk medicine), which led 
to the German chemist Karl Jacob Lowig (1803-90) obtaining the acid later known as 
salicylic acid. Its molecular structure was ascertained in 1853 by Karl Friedrich Gerhardt 
(1816-56), a Montpellier chemistry professor, who tried to eliminate its severe side- 
effect: the painful irritation of the stomach-lining. In time Felix Hoffman (1868-1946) 
came up with acetylsalicylic acid, found to be not only a painkiller but anti-inflammatory 
and anti-pyretic. In 1899, a new name was invented for the drug: aspirin. The following 
year, the German Bayer drug company took out patents on it and it became their 
best-selling product, indeed the most popular drug of all time; in the United States, 
over 10,000 tons of aspirin are used annually.
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divisions, often as a sideline o f the thriving dyestuffs business. In Britain 
W . H. Perkin (1838-1907) isolated mauve (aniline purple) from coal 
tar in 1856, but it was Germ an entrepreneurs who excelled in exploiting 
dyes and organic chemistry.

D rug production became industrialized, with many o f  the com 
panies appearing that later dominated the field. In 1858 E. R. Squibb 
opened a laboratory to supply medicines to the U S  army. Benefiting 
from the C ivil W ar, his firm expanded rapidly, producing pure ether 
and chloroform, and using steam power for pulverizing drugs. T h e  Eli 
L illy  Com pany was founded in Indianapolis in 1876; M erck and C om 
pany, a branch o f a leading Germ an chemical firm, opened in the United 
States in 1891; Parke, Davis &  Company, formed in 1867, established 
one o f  the earliest research institutes in 1902.

Technological advances helped the drugs firms. Mass-production 
o f sugar-coated pills started in France, being refined in 1866 by W illiam  
R. W arner, a Philadelphia manufacturer who also began production o f 
small pills (parvules). T h e  gelatin capsule was developed, being brought 
into general use about 1875 by Parke, Davis. Capsules not only made 
medicine easier to swallow, they ensured a precise dose. M echanization 
also made the tablet possible. A  tablet-compression machine was intro
duced in England by W illiam  Brockedon in 1843 and in the U S A  by 
Jacob Denton in 1864.

H enry W ellcom e (1853-1936) was born in W isconsin, the son o f 
a travelling Second Adventist minister. Inspired by a doctor uncle, he 
went into pharmacy, sweated as a travelling salesman (peddling pills, 
not salvation), and hitched up in his mid twenties with Silas Burroughs 
(1846-1895), who had the capital W ellcom e lacked. Burroughs was 
the first American to bring medicines to Britain in mass-produced, 
machine-made tablets. Setting up in H olbom , Burroughs, W ellcom e 
and C o. procured the British patent for the process, inventing ‘T ab lo id ’ 
as their trade-mark (the term’s application to newspapers came much 
later).

Developing its research side, the pharmaceutical industry joined 
hands with academic pharmacology, whose institutional development 
followed the familiar German path. Institutes, notably those at Dorpat 
and Bonn, produced research schools employing chemists and physi
ologists. By 1900, pharmaceutical manufacturers were turning discover
ies made in university laboratories to profit. Such cooperation between 
science and commerce was not always plain-sailing: industrial patenting
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and profit-seeking potentially clashed with the ideals o f open scientific 
inquiry. W hen John Jacob Abel (1857-1938) and some academic col
leagues established the American Society for Pharm acology and Experi
mental Therapeutics (1908), they excluded anyone in the permanent 
em ploy o f  a drug firm.

W ellcom e ran into similar problems in Britain when he sought 
registration for animal experimentation at his W ellcom e Physiological 
Research Laboratories, set up in 1894. Although he maintained his 
laboratories were independent o f his drug firm, they were financed out 
o f  company profits and in practice linked with the manufacturing side. 
W ith  the backing o f  key members o f  the British medical establishment, 
however, he obtained the necessary H om e O ffice authority for animal 
experiments, and other British pharmaceutical firms followed, as animals 
were used to raise antitoxins and test products.

T h e  symbiosis between science and industry was closest in Germany: 
Ehrlich’s Frankfurt Institute research laboratories had ties with the 
H oechst and Farbwerke Cassella companies. In his quest for chemical 
cures, Ehrlich thus had a long tradition o f  pharmaceutical developments 
and microbiological investigations to draw on. His vision lay squarely 
within the framework o f  the new bacteriology, taking the idea o f  natural 
antibodies and transferring it to synthetic drugs. T h e  idea had been 
already present in his doctoral thesis, which held that specific chemicals 
could interact with particular tissues, cells or microbial agents. Systemati
cally exploring the range o f dyes manufactured by the Germ an chemical 
industry -  dyes were evidendy promising because, as histological staining 
made clear, their action was specific, staining some tissues and not others 
-  Ehrlich was intrigued by the molecular (stereochemical) aspects o f 
physiological and pharmacological events. Above all, he believed chemical 
structures were crucial to the actions o f biologically active compounds, 
and that they could not affect a cell without being attached to it: corpora 
non agunt nisifixata (substances do not react unless they become fixed) was 
one o f  his adages. A  ‘receptor’ was a structure that received a dye. If  there 
were dye receptors, why not drug receptors? Ehrlich began looking for 
substances fixed by microbes but not by the human host.

His first contributions to immunity theory came in the 1890s. Pon
dering how tetanus antitoxin actually worked, he advanced a series o f 
significant hypotheses. Each molecule o f toxin combined with a particu
lar, invariant amount o f antitoxin; the toxin-antitoxin connection 
involved groups o f atoms fitting together like a key in a lock; tetanus
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toxin became bound to the cells o f the central nervous system, attaching 
itself to the chemical ‘side-chains’ on the cell protoplasm, thereby block
ing their physiological function. T his blockage led the cell to produce 
fresh side-chains to compensate for what was blocked. These were the 
antibodies produced by toxin action.

Ehrlich’s side-chain, or chemical affinity, theory was based on the 
assumption that the union o f toxin and antitoxin was chemical in nature, 
involving agents specifically toxic for particular bacteria, which would 
have no effect on the host. An antibody in the blood, produced in 
response to a certain micro-organism, was specific for that organism 
and highly effective in killing it, but harmless to the host. Antibodies 
(nature’s remedies) were magic bullets which flew straight to their mark 
and injured nothing else. T h e  challenge was thus to find chemical 
equivalents tailormade for a particular organism and non-injurious to 
its host. Chem otherapy would be the discovery o f  synthetic chemical 
substances acting specifically on disease-producing micro-organisms.

Guided by this model o f antigen-antibody reactions, Ehrlich set out 
to find agents specifically bound to and toxic for particular bacteria. In 
1891, with quinine’s action in mind, he treated malaria with methylene 
blue, one o f  the aniline dyes -  the first instance o f Ehrlichian chem o
therapy; the results, he thought, were promising. T h e  next targets for 
his new chemotherapy were the trypanosomes, the causative agents o f 
sleeping sickness. For this he tried a drug called atoxyl and similar 
arsenical compounds. T his was quite effective, but caused neurological 
damage and blindness by way o f side-effects.

N ext he turned to syphilis. T h at disease had seemingly become 
more virulent again in the nineteenth century; certainly it was a disease 
o f the famous, including Baudelaire and Nietzsche, the myth being 
popular among the avant garde that it contributed to genius, providing 
drive and restless energy. M any writers were positively exalted at getting 
poxed (or were good at putting a brave face on it). ‘For five weeks I 
have been taking mercury and potassium iodine and I feel very well on 
it,’ boasted G u y de Maupassant in 1877:

M y hair is beginning to grow again and the hair on my arse is 
sprouting. I’ve got the pox! At last! N ot the contemptible clap ..  . 
n o - n o  -  the great pox, the one Francis I died of. The majestic 
pox . . .  and I’m proud o f it, by thunder. I don’t have to worry 
about catching it any more, and I screw the street whores and 
trollops, and afterwards I say to them, ‘I’ve got the pox’.



T h e  natural history o f syphilis had been clarified. In 1837 Philippe 
Ricord (1800-1889) established the specificity o f syphilis and gonor
rhoea through a series o f experimental inoculations from syphilitic 
chancres. H e also differentiated primary, secondary and late syphilis, 
the three stages o f infection. In 1879 the German bacteriologist Albert 
Neisser (18 55-19 16 ) identified the gonococcus causing gonorrhoea, 
and in 1905, the protozoan parasite causing syphilis was discovered by 
Fritz Schaudinn (18 71-190 6 ) and Erich Hoffman (1868-1959); found 
in chancres, this spiralling threadlike single-celled organism was named 
the Spirochaeta pallida (since renamed the Treponema pallidum). Diagnos
tic screening was made possible in 1906 when August von Wassermann 
(1866-1925) developed a specific blood test. Despite these substantial 
advances in knowledge, no therapeutic advances had been made upon 
the wretched mercury, in use since the sixteenth century. Arsenical 
compounds such as atoxyl were mildly effective but injurious.

Seeking a chemical cure, by 1907 Ehrlich had synthesized and tested 
over 600 arsenical compounds. H e took out a patent on N um ber 606, 
but went no further. In 1909 the Japanese bacteriologist Sahachiro Hata 
(1873-1938) began work as his assistant and retested the whole series 
o f synthetic preparations for their action on the Treponema. It became 
clear that 606 was very active. After two physicians had volunteered as 
guineapigs, Ehrlich’s collaborators began intramuscular injections o f 
606 on some o f their most hopeless patients, and were surprised at the 
improvements engendered by a single injection. By September 1910 
about 10,000 syphilitics had been treated with Preparation 606, by then 
named Salvarsan. It transformed syphilis treatment, especially once it 
was used in the modified form o f Neo-Salvarsan (1914), now called 
neoarsphenamine. T h is represented a considerable advance, but it was 
toxic and still required many painful injections into the bloodstream 
over a long period before a cure was complete -  the ‘magic bullet’ didn’t 
cure syphilis ‘like magic’.

Once Salvarsan was discovered, would not other chemical magic 
bullets follow rapidly? Though plausible, that hope proved wrong. M any 
compounds, including some new synthetic dyes, were tried against the 
common bacterial diseases (the cocci and bacilli), but without success. 
Chem otherapy came to seem, after all, an impossible dream. W ell into 
the twentieth century, for most infections there were no effective thera
pies; ancient and useless remedies like emetics were still prescribed; as 
late as the 1920s, the professor o f  applied pharmacology at Harvard,
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H. W . Haggard (1891-1959), confessed that medicine could ‘do little 
to repair damage from diseases’. T h e  only effective chemotherapeutic 
substances, as distinct from painkilling drugs like morphia, were mer
cury, and Salvarsan and its variants, antimony for schistosomiasis, and 
quinine. Quinine’s action was still little understood; it was thought to 
have a selective affinity for malaria parasites in the blood, but in labora
tory experiments it was hardly active in killing the malaria parasite. This 
suggested that the action was not a direct destruction o f  the parasites 
but a change produced in the body tissues inhibiting further parasite 
development. T h e  situation changed, however, in 1935, when Gerhard 
Dom agk (1895-1964) published his experiments with Prontosil.

Searching, like Ehrlich, for chemical remedies, Dom agk devoted his 
early years to testing the therapeutic potential o f metal-based compounds 
-g o ld , tin, antimony and arsenic. N one worked: their antibacterial actions 
were too weak or their toxic side-effects too strong. In 1927 he was 
appointed research director o f I. G . Farbenindustrie, the chemical com 
pany which had absorbed such familiar names as Bayer and Hoechst. 
Since his firm’s main products were azo dyes used for colouring textiles, 
he decided, like Ehrlich, to see whether they had any negative effect 
on streptococci, organisms that produce infections including erysipelas, 
tonsillitis, scarlet fever and rheumatism. In 1932 he found that one azo 
compound, Prontosil red, a brilliant red dye, cured mice injected with 
a lethal dose o f haemolytic streptococci. Dom agk successfully treated 
his own daughter with it for a streptococcal infection.

Scientists at the Pasteur Institute in Paris obtained Prontosil samples 
for investigation. Synthesizing the drug, they verified D om agk’s results, 
and found it worked when the compound split into two parts within 
the body, and that one o f the two parts, later called sulphanilamide, was 
largely responsible for Prontosil’s ‘bacteriostatic’ action -  that is, it did 
not kill bacteria but prevented them from multiplying in the host, thus 
allowing the host’s immune system to destroy them.

Dom agk went into production with his new drug. As it could not 
be patented (Prontosil was basically sulphonamide, which had been 
synthesized back in 1907), it became readily available. A t Queen C har
lotte’s M aternity Hospital in London, Leonard Colebrook (1883-1967) 
used it to treat puerperal fever and found it was a ‘miracle drug’, slashing 
mortality from 20 to 4.7 per cent -  and at last realizing Semmelweis’s 
dream.

Though effective against streptococci, Prontosil was little use
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against pneumococcal infections, and scientists began to look for com 
parable drugs. In 1938, a British team, led by A. J. Ewins (1882-1958) 
o f M ay and Baker, developed M & B  693 (sulfadiazine 693, later called 
sulphapyridine), which worked well against pneumococci and was even 
better than sulphanilamide against streptococci. M & B  achieved fame 
when it saved the life o f W inston Churchill, seriously ill with pneumonia 
at a critical stage o f the Second W orld W ar.

All these compounds were bacteriostatic, affecting the bacterial 
metabolism and preventing its multiplication in the host, thereby per
mitting natural body defences to succeed against the invader. As well 
as puerperal fever, the new drugs checked the pathogens in erysipelas, 
mastoiditis, meningitis, and some urinary diseases, including gonor
rhoea: sulphanilamide could dispose o f a case o f gonorrhoea in just 
five days. Dom agk was awarded the N obel Prize in 1939, but H itler 
disapproved o f  such things and had Dom agk detained by the Gestapo 
to prevent his going to receive it (he received it in 1947).

These new ‘sulpha drugs’ began to be prescribed in vast quantities: 
by 1941, 1700 tons were given to ten million Americans. However, 
deaths were reported, and strains o f sulpha-resistant streptococci 
appeared. Controls over pharmaceuticals were then minimal, and experi
ence showed that the sulphonamides had their dangers and could also 
become ineffectual. T h ey  nevertheless represented a major step towards 
the control o f bacterial diseases, and their development spurred research 
into other anti-microbial agents.

A N T I B I O T I C S  A N D  T H E  D R U G S  R E V O L U T I O N

Pasteurian bacteriology opened up the vision o f biological (as distinct 
from chemical) agents being deployed to destroy bacteria. But what sort 
o f biological agents might prove effective? Folklore suggested that fungi 
m ight be antibacterial: popular medicine widely recommended mould 
for treating wounds or cuts. But the first clear observation o f antibac
terial action was made in 1877 by Pasteur: while anthrax bacilli rapidly 
multiplied in sterile urine, the addition o f ‘common bacteria’ halted 
their development. In 1885, the Italian Arnaldo Cantani (1837-93) 
painted the throat o f a tubercular child with bacterial strains and 
reported that the bacteria in his mixture displaced tubercle bacilli while 
reducing fever. H e stated the principle o f bacterial antagonism: one
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infective pathogen would drive out another, a notion chiming with 
popular Darwinian notions o f  the struggle for existence.

T h e  condition in which ‘one creature destroys the life o f  another 
to preserve his own’ was called ‘antibiosis’ by Paul Vuillem in (18 6 1- 
1932). H e termed the killer or active agent the ‘antibiote’. In due course 
the word antibiotic (meaning destructive o f  life) was brought in by 
Selman Waksman (1888-1973). T h e  first antibiotic to be described was 
penicillin, a natural by-product from moulds o f  the genus Penicillium. 
It was brought to light through the work o f Alexander Flem ing (1888- 
1955), a Scottish bacteriologist at St M ary’s Hospital, London.

D uring the First W orld W ar, Flem ing had been working on wounds 
and resistance to infection, demonstrating that the harsh chemical anti
septics used to cleanse wounds damaged natural defences and failed to 
destroy the bacteria responsible for infection. H e was therefore receptive 
to the phenomenon o f lysis, then under investigation. Exploring staphy
lococci in 1915, Frederick T w ort (1877-1950) noticed that in some 
cultures the microbial colonies tended to disappear. H e filtered some 
o f these, and found a few drops poured over a staphylococcus culture 
produced degeneration. In 1917, working with cultures obtained from 
dysenteric patients, Felix d’H erelle (1873-1949) found that the diluted 
filtrate produced lysis (dissolving) o f the organisms in a broth-culture 
o f the dysentery bacillus. H e called the lytic agent the bacteriophage (or 
simply phage, meaning eater). Such experiments tended to suggest that 
lytic agents, generally found in the intestinal tract, were most active 
against one particular bacterial species or related types, having no effect 
on others.

Aware o f these developments, Flem ing’s mind was receptive to the 
first o f his discoveries, made in Novem ber 1921, when he identified the 
enzyme lysozyme, a component o f tears and mucous fluids. T h is arose 
from accidental contamination o f a culture o f nasal mucus by a pre
viously undescribed organism; it happened to be uniquely sensitive to 
the lytic action o f the enzyme in the mucus, and Flem ing observed its 
colonies being dissolved. T h e  enzyme, which he called ‘ lysozyme’, while 
it did not kill harmful bacteria, was clearly part o f the body’s defence 
system. Sceptical about chemotherapy -  once infection entered the 
body, he believed, it was the body which would have to contain it -  
Flem ing regarded lysozyme in a different light, belonging as it did to that 
class o f substances which bodies themselves produced against outside 
intrusions.
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Flem ing’s identification o f penicillin came six years after the lyso- 
zyme discovery, in August 1928. H e had been working on staphylococci, 
the pathogens responsible for boils, carbuncles, abscesses, pneumonia 
and septicaemia. Returning from holiday, he found that a mould which 
had appeared on a staphyloccus culture left in a petri dish in his St M ary’s 
lab seemed to have destroyed the staphylococcus colonies. In a paper 
published in 1929 he identified the mould as Penicillium rubrum (actually 
it was Penicillium notatum). W hile the penicillin strongly affected such 
Gram-positive* bacteria as staphylococci, streptococci, gonococci, men
ingococci, diphtheria bacillus and pneumococci, it had no toxic effect 
on healthy tissues and did not impede leucocytic (white cell) defence 
functions. T h is weighed heavily with Flem ing in view o f his general 
opinions on wound treatment; penicillin appeared not just strong but 
safe. Y et it had no effect on Gram-negative bacteria, including those 
responsible for cholera and bubonic plague; it was hard to produce and 
very unstable, and thus did not seem clinically promising. Flem ing did 
nothing, and the scientific community paid little heed.

T en  years later, however, a team o f young Oxford scientists, led by 
the Australian Howard Florey (1898-1968), head o f the Dunn School 
o f  Pathology, and including the ebullient biochemist Ernst Chain 
(1906-79), a refugee from N azi Germany, launched a research project 
on microbial antagonisms. Com bing the scientific literature for antibac
terial substances, Chain found Flem ing’s report, and the team began to 
grow P. notatum, soon encountering the difficulties involved in isolating 
the active ingredient from the liquid the mould produced -  only one 
part in two million was pure penicillin. Another biochemist in the team, 
Norm an H eatley (b. 1911), devised improved production techniques. 
T h e y  continued purifying the drug and began testing. O n 25 M ay 1940 
they inoculated eight mice with fatal streptococci doses, and four were 
then given penicillin. By next morning, all had died except the four 
treated mice.

Florey seized upon the drug’s potential; his department went into 
production, using, in best Heath-Robinson manner, milk chums, lemon
ade bottles, bedpans and a bath tub until they thought they had enough 
to try it on a patient -  a policeman near death from staphylococcal 
septicaemia following a scratch while pruning his roses. T here was, in

* The bacteriologist J. M. C. Gram (1853-1938) devised a method for differentiating 
different sorts of micro-organisms, using a stain.
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fact, so little available that his urine was collected to recycle as much 
o f the drug as possible. By the fourth day, he had improved remarkably, 
but then the penicillin ran out and he died.

Recognizing that his laboratory could not produce enough, Florey 
approached British pharmaceutical companies, but they were too 
busy supplying wartime needs; so in July 1941 he went to the United 
States, enlisting aid at the Northern Regional Research Laboratory in 
Peoria, Illinois. T here Headey, working with Andrew J. M oyer (1899— 
1959), increased the penicillin yield thirty-four-fold (they made it in 
beer vats), and three American pharmaceutical companies went into 
production.

By 1943, British drug companies too had begun to mass-produce 
penicillin and, in M ay, Florey travelled to N orth  Africa to perform tests 
on war wounds. T h e  success was extraordinary. By D -D ay in June 1944, 
enough was available to allow unlimited treatment o f allied servicemen. 
In 1945, Fleming, Florey and Chain shared the N obel Prize -  H eadey 
received nothing. H e was made to wait until 1990 for his reward: an 
honorary M  D  from Oxford University.

Penicillin proved highly effective against most types o f  pus-forming 
cocci, and against the pneumococcus, gonococcus, meningococcus and 
diphtheria bacillus, the bacilli o f anthrax and tetanus and syphilis. Pre
penicillin, the pneumonia fatality rate was around 30 per cent; it dropped 
to around 6 per cent, and pneumonia, once the old man’s friend, ceased 
to be a major source o f  death.

Research continued on the antagonism between fungi and moulds 
and harmful bacteria, but with sporadic success. In 1927 Rene Dubos 
(19 0 1-8 1) had gone to the Rockefeller Institute Hospital in N ew  Y ork 
to conduct research on antibacterial agents in the soil. In 1939, with 
Rollin Hotchkiss, he isolated a crystalline antibiotic, tyrothricin, from 
a culture media o f the soil organism Bacillus brevis. Tyrothricin proved 
active against a range o f important bacteria but too toxic for the treat
ment o f infection in humans. These observations, however, were sugges
tive, and they gave a major impetus to the development o f more effective 
antibiotics.

In 1940 Selman Waksman (1888-1973), a Russian who had 
migrated to the United States and become a distinguished soil m icrobi
ologist, isolated an antibiotic called actinomycin. Th ough  impressively 
lethal to bacteria, it proved so toxic that it was not tried clinically; 
however, it convinced Waksman that he was on the right trail. In 1944 he
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discovered another species o f this fungus, to which the name Streptomyces 
griseus was later given. From this he isolated the antibiotic streptomycin, 
which proved active against the tubercle bacillus, and its toxicity was 
relatively low. Use o f streptomycin rapidly led, however, to resistant 
strains and it was found more effective when used in combination with 
para-amino-salycylic acid (PA S).

In 1950 testing began on a third anti-tuberculous agent, developed 
by Squibb and Hoffrnan-La Roche in the United States. T h is was isonic- 
otinic acid hydrazide, or isoniazid. Like streptomycin, it was prone to 
resistance, but the shortcomings o f these anti-tuberculosis drugs were 
minimized after 1953 by combination into a single long-term chem o
therapy. Tuberculosis had been steadily declining over the previous 
century; antibiotics delivered the final blow.

T h e  long anticipated therapeutic revolution had eventually arrived. 
A  flow o f  new drugs o f many kinds followed from the 1950s, including 
the first effective psychopharmacological substances. Some proved 
extremely valuable, others marginal, and a few positively dangerous. 
O ne o f  the most successful, or at least adaptable to many purposes, has 
been cortisone, isolated in the M ayo Clinic in the 1930s and put to use 
with spectacular success after the war, initially for rheumatoid arthritis 
and other inflammatory conditions. ‘I f  the word “ miraculous” may ever 
be used in referring to the effects o f a remedy,’ claimed Lord Horder 
(18 7 1-19 5 5 ), ‘it could surely be excused here.’ Arthritis sufferers, long 
bedridden, were able to get up and walk. Y et it had strong side-effects: 
ugly skin disorders, heart disease and stomach ulcers sometimes 
occurred; patients became obese and highly susceptible to certain infec
tions. Clearly, hormonal treatments could disturb the body’s hom eo
static balance.

Drugs finally began to appear against viral conditions. For centuries 
the term ‘virus’ (from the Latin for ‘slime’ or ‘poisonous juice’) had 
signified a poison produced by living beings and causing infectious 
disease. But viruses understood as specific entities emerged as great 
enigmas out o f  bacteriological experimentation. Isolation o f them 
became much easier from 1884, when Chamberland made a filter with 
pores small enough to hold back bacteria but large enough to allow 
viruses to pass through.

In 1886 A dolf Eduard M ayer (1843-1942) discovered that tobacco 
mosaic disease could be transmitted to healthy plants by inoculating 
them with extracts o f  sap from the leaves o f diseased plants. M ayer
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filtered the sap and demonstrated that the filtrate was still infectious. 
In 1897 Martinus W illem  Beijerinck (18 5 1-19 3 1), seeking the m icro
organism responsible for tobacco mosaic disease, discovered that the 
disease was apparently transmitted by a fluid after it had passed through 
a ‘bacteria-tight’ filter. Concluding that the toxin was in the form o f an 
infectious fluid, he introduced the term ‘filterable virus’ to refer to a 
cell-free filtrate as a cause o f  disease. Although few bacteriologists gave 
much credence to his notion o f life in a fluid form, the discovery o f  the 
filterable virus attracted considerable attention. In 1901 James Carroll 
(1854-190 7) reported that filterable virus caused yellow fever in 
humans, shifting the study from botany to virology, and freeing biology 
from the dogma o f the cell.

Viral diseases were successively identified, for instance poliomyelitis, 
first clinically described at the end o f the eighteenth century, while 
Simon Flexner succeeded in producing paralysis in monkeys with virus 
derived from infected nasal secretion. Vaccines for viral diseases fol
lowed, a key figure being the American John Enders (1897-1985). 
G row ing viruses in animal tissues with Thom as H . W eller (b. 1915) 
and Frederick C . Robbins (b. 1916) at the Children’s Hospital in Boston, 
by M arch 1948 Enders had grown mumps viruses in chicken-broth 
cultures, and by 1949 polio virus on human tissue. Enders next turned 
his attention to a measles vaccine, tested in i960 and licensed in 1963. 
By 1974, it was judged to have saved 2400 lives in the U S  alone.

W hile vaccines had success, drug treatments against viruses proved 
difficult to develop, since viruses are intracellular parasites, with an 
intimate association with the host chemical solution. O nly since the 
1970s has progress been made, first with acyclovir, potent against herpes 
zoster (shingles), cold sores, and other herpes infections. In cells infected 
with the herpes virus, acyclovir is converted to a metabolic blocking 
agent, thereby largely overcoming the old and plaguing problem o f 
toxicity to the host. O ther viruses have been less amenable; influenza 
viruses continue to be a hazard, since they mutate rapidly.

U p to the 1960s new drugs could be launched without strict safety 
requirements. As laws became more stringent, requiring lengthy and 
exacting testing, the pace o f innovation slowed. T h at may in some 
measure explain why the late twentieth century brought no new drugs 
whose impact could compare with the sulpha drugs or penicillin. Y et 
in the wider perspective the twentieth-century transformation appears 
impressive: effective vaccines were developed against smallpox, measles,
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mumps, typhoid fever, rubella (German measles), diphtheria, tetanus, 
yellow fever, pertussis (whooping cough), and poliomyelitis, and success
ful drugs against many bacterial conditions, some viral infections, and 
numerous metabolic disorders.

‘I will lift up mine eyes unto the pills’ , sang the journalist M alcolm  
M uggeridge in 1962, doubtless tongue in cheek. ‘Almost everyone takes 
them, from the humble aspirin to the multi-coloured, king-sized three 
deckers, which put you to sleep, wake you up, stimulate and soothe you 
all in one. It is an age o f pills.’ H e was right. W hereas before 1900 the 
physicians’ pharmacy was largely a magazine o f  blank cartridges, many 
effective drugs have been introduced: antibiotics, antihypertensives, 
anti-arrhythmics, anti-emetics, anti-depressants and anti-convulsants; 
steroids against arthritis, bronchodilators, diuretics, healers o f stomach 
and duodenal ulcers, endocrine regulators and replacements, drugs 
against parkinsonism and cytotoxic drugs against cancers.

Disasters happened too. Introduced as a safe sleeping tablet, T h a 
lidomide was withdrawn in 1961 after causing horrendous foetal defects 
in over 5000 babies. Other tragedies and scandals came to light only 
later. For instance, beginning in the 1940s, the synthetic oestrogen 
diethylstilbesterol (D E S )  was given to women to prevent miscarriage 
and subsequently to prevent pregnancy. Some early studies showed that 
it was ineffective and, moreover, caused foetal abnormalities in animals, 
but these findings were ignored. Even after 1971, when it was discovered 
that D E S  caused a rare form o f vaginal cancer in ‘D E S  daughters’ as 
well as other reproductive problems, it continued to be prescribed in 
the United States as a ‘morning-after’ pill. It was also used as a growth 
stimulant in livestock and, despite being known as carcinogenic from 
the 1960s, the influential U S  agricultural lobby stood behind D E S .

In the century from Pasteur to penicillin one o f the ancient dreams o f 
medicine came true. Reliable knowledge was finally attained o f what 
caused major sicknesses, on the basis o f which both preventions and 
cures were developed. In the general euphoria created by the microbe 
hunters and their champions, some o f the wider conditions o f life con
tained within the evolutionary struggle were easily disregarded, the 
prospects o f killing o ff diseases being too precious to ignore. In retro
spect, far from the bacteriological and antibiotic paradigms then adopted
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becoming the basis for the progress o f all future medicine, the period 
between Pasteur and Fleming may one day be nostalgically recalled as 
an anomalous, if  fortunate, exception to medicine’s sisyphean strife.



C H A P T E R  XV

TROPICAL MEDICINE, 
WORLD DISEASES

D I S E A S E S  O F  W A R M  C L I M A T E S

i n  t h e  m o d e r n  e p i c  o f  h e a l t h , a hero’s part has often been 
assigned to tropical medicine, the branch o f the microbiological revol
ution bearing fruit in the Third W orld: intrepid doctors going o ff to 
the steaming jungles and overcoming some o f the most lethal diseases 
besetting mankind.

‘Tropical diseases’, however, do not constitute a single natural class 
o f  pathogens; they amount to the medley o f  maladies that came to be 
dealt with by ‘tropical medicine’, a discipline which took shape towards 
1900 and comprised a multiplicity o f skills, interests and personnel. It 
fed o ff striking developments within medicine, above all bacteriology, 
but the discipline came into being primarily because o f the needs o f 
imperial powers competing to enlarge their stakes in Africa, Asia, the 
Americas and Oceania -  for better medical protection for their nationals 
and control over the peoples and environments they were mastering.

Contemporaries frankly recognized, indeed gloried in, the intimate 
relationship between colonization and medicine. W ithout new medical 
skills, how could the imperial mission have been realized? Tropical 
medicine, some argued, was the true or even sole justification o f empire:

Take up the White Man’s burden 
The savage wars of peace -  
Fill full the mouth o f famine 
And bid the sickness cease.

urged Rudyard Kipling. For Cecil Rhodes, empire meant civilization, 
and tropical medicine was high among its crowning glories. Joseph 
Chamberlain (18 36-1914), who became Britain’s colonial secretary in
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1895, viewed disease control as integral to imperialism. H ubert Lyautey 
(1854-1934), one o f the architects o f the French colonial medical ser
vice, declared ‘La seule excuse de la colonisation, c ’est la medecine.’

T h e  problems o f the tropics were nothing new to European nations. 
L ong before germ theory, Spanish and Portuguese, Dutch, French and 
British officers and sea captains had tried to create sanitary encampments 
for their troops, developing a rule-of-thumb military hygiene based 
upon the miasmatic view that diseases came out o f the earth. During 
the nineteenth century the British applied their public health notions 
to the administration o f  India: as well as threats from the climate and 
the physical environment, the Raj was moved by the dangers to health 
supposedly posed by Indians and their strange ways. Smallpox vaccina
tion was introduced, but there was little success in dealing with cholera. 
Anti-plague activities involved the medical surveillance o f populations 
at risk, the isolation o f sufferers in hospitals, the rapid disposal o f  corpses 
and the destruction o f  personal property, all o f which prompted Indian 
resistance to what were condemned as draconian measures.

T h e  diseases beneath the umbrella o f what in time became organ
ized, taught and practised as tropical medicine formed a miscellany. 
T h e y  included long-familiar conditions like malaria. ‘Marsh fever’ or 
the ‘ague’ was still endemic in low-lying, swampy and estuarial parts o f 
Europe as well as the wider world. From early modern times, fen drain
age and capitalist agriculture brought a retreat o f the disease from north
west Europe, but it remained severe around the Mediterranean littoral. 
Colonists encountered it in many parts o f Africa and Asia, notably 
India; ‘fever’ was also something settlers spread, wherever destruction 
o f forests by slash-and-burn clearance techniques, irrigation schemes 
and other environmental disturbances produced the myriad pools and 
sheets o f  standing water which formed mosquitoes’ breeding grounds.

Diseases deemed ‘tropical’ also included conditions like bubonic 
plague, which had decimated Europe before retreating, but still 
occasionally flared out beyond Africa and Asia. Plague disappeared 
from Europe (final devastation: Marseilles, 1720) and declined in the 
Ottom an empire (the last great Egyptian outbreaks occurred around 
1850), but still remained devastating in south-east Asia. T h e  ‘third 
plague wave’ originated in China between 1856 and 1866 and took its 
severest toll in east Asia and north Africa. Late in the century it spread 
northwards to H ong K ong and Manchuria, and west to Bombay, killing 
a million Indians in 1903, while also invading Java, Asia M inor, South
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Africa and even the Pacific shores o f the Americas. San Francisco was 
struck, and plague became permanently established among wild rodent 
populations in California, to this day producing occasional human 

fatalities.
M any parts o f  Asia were plagued throughout the twentieth century. 

T h ere were grave pneumonic plague outbreaks in 1 9 1 0 -1 1  and 1920- 
21 in northern Manchuria, and India remained a victim, suffering over 
twelve million deaths in the first half o f the twentieth century. As 
recently as 1994 a serious outbreak o f what was possibly pneumonic 
plague occurred around Delhi.

Overseas trade and colonial expansion exposed Europeans to deadly 
diseases unknown or little known in Europe. Am ongst these, one that 
struck repeatedly and ruthlessly was yellow fever, an explosive disorder, 
causing haemorrhaging and intense jaundice, followed by coma and 
often death, first experienced along the west coast o f Africa, and then 
carried by European traders and conquerors to the N ew  W orld, together 
with their slave cargoes. By 1700, it was infecting ports in the Caribbean 
and Latin America; it spread along the Atlantic coasts o f the N ew  W orld 
as far north as Boston, later also becoming a regular visitor to Colom bia, 
Peru and Ecuador. Between 1800 and 1850 it devastated the port cities o f 
the southern U S A , visiting Savannah with fifteen epidemics, Charleston 
with twenty-two and N ew  Orleans, the necropolis o f  the America south, 
with at least thirty-three. As late as the 1870s it was still rippling up 
the Mississippi from N ew  Orleans to Memphis.

Early control measures relied on quarantines. Infected ships were 
isolated, flying a flag called the yellow jack, which became a term for 
the disease itself. Quarantining assumed that the fever was contagious, 
but a growing body o f miasmatist medical opinion, encouraged by com 
mercial lobbies fretting at the trade standstills quarantines brought, 
claimed the true source o f the infection was filth; heat acting on rotting 
animal and vegetable matter caused putrid exhalations.

Unlike cholera, yellow jack never seriously threatened Europe, 
though once in a while it found its way to ports like Bordeaux, Nantes 
or even Swansea, bringing deaths and panic. But in the colonies it caused 
extensive fatalities among settlers; in that respect it differed from other 
conditions exposed by colonization which were viewed primarily as 
‘native diseases’. Disorders like sleeping sickness rarely afflicted whites 
but impeded colonization, as well as being affronts to medicine and 
civilization.
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In many villages and clearings where the white man took his wares 
and weapons, he encountered ghasdy unknown conditions: kala-azar, 
with its leprosy-like symptoms, in India and Africa, ‘big belly’ (bilharzia) 
in the N ile Valley, sleeping sickness on the savannas. Th ough  this was 
little recognized at the time, such diseases were not features waiting to 
be discovered, like the source o f the N ile; they had often been aggravated 
or even created by imperialism. Bringing war, the flight o f peoples, 
clearings, settlements, encampments, roads and railways and other eco
logical disruptions, and the reduction o f native populations to wage- 
labour or to marginal lands, colonization spread disease. ‘W hen the 
Europeans came,’ reflected the medical missionary Albert Schweitzer 
(1875-1965),

the natives who served them as boats’ crews, or as carriers in their 
caravans, moved with them from one district to another, and if any 
of them had the sleeping sickness they took it to fresh places. In 
the early days it was unknown on the Ogowe, and it was introduced 
about thirty years ago by carriers from Loango.

Colonial powers, however, would see disease in one light only: an evil, 
an enemy, a challenge, it had to be conquered in the name o f progress. 
‘Malarial fever . . . haunts more especially the fertile, well-watered and 
luxuriant tracts,’ explained Ronald Ross:

There it strikes down not only the indigenous barbaric population 
but, with still greater certainty, the pioneers of civilization -  the 
planter, the trader, the missionary and the soldier. It is therefore 
the principal and gigantic ally of Barbarism.. . .  It has withheld an 
entire continent from humanity -  the immense and fertile tracts 
of Africa.

Fortunately it was possible to point to progress being made, partly 
thanks to quinine: its success, particularly as used by D r W illiam  Baikie 
(1825-64) on the 1854 N iger expedition, has been viewed as the prime 
reason why Africa ceased to be the white man’s grave. In 1874 for 
instance 2500 quinine-dosed British troops were marched from the 
Adantic to the far reaches o f the Asante empire in west Africa without 
serious loss o f life; armed with quinine, the French began setding in 
Algeria in large numbers.

T h e  efficacy o f quinine and the later war on mosquitoes gave colon
ists fresh opportunities to swarm into the G old Coast, N igeria and other 
parts o f  west Africa and seize fertile agricultural lands, introduce new



livestock and crops, build roads and railways, drive natives into mines, 
and introduce all the disruptions to traditional lifestyles that cash econo
mies brought. T h e  ecological transformation and social proletarian
ization created by Ross’s ‘pioneers o f civilization’ triggered massive 
epidemics, in particular sleeping sickness, while the planting o f coffee, 
cocoa, rubber and other cash-crop monocultures led to decline in the 
nutritional status and general well-being o f  natives in Africa, Asia, 
America and the Pacific.

M oreover, as with the earlier conquistadores, colonists imported new 
diseases to which natives had no resistance. Tuberculosis proved especi
ally severe, being introduced by whites and then spread by African 
labourers to sub-Saharan Africa. Before the advent o f Europeans, the 
inhabitants o f Pacific islands had suffered from their own diseases, from 
Filariasis and tropical skin afflictions, but these horticulturalists, isolated 
for thousands o f  years, were easy game for foreign infections. T h e 
Hawaiian islands had remained ‘undiscovered’ until Captain C o o k ’s 
landing in 1778; his crew introduced syphilis. W ithin a century, venereal 
diseases, together with smallpox and other epidemics, reportedly 
reduced the indigenous population by 90 per cent. W hen measles first 
struck Fiji and Samoa in the 1870s, it slaughtered 20-30 per cent o f 
the natives.

A  similar headlong decline set in among aborigines after English 
settlement o f Australia began in 1788. Smallpox erupted almost immedi
ately and destroyed half those who had contact with Port Arthur 
(Sydney). ‘W herever the European has trod, death seems to pursue the 
aboriginal,’ mused the sensitive young Charles Darwin (1809-82) in 
his Beagle journal. Shortly afterwards the Tasmanian aborigines became 
totally extinct.

Initially at least, colonial medicine was aimed at preserving colonists. 
In due course, medical missionaries were also sent out, supplementing 
their religious brethren, to save the bodies as well as the souls o f  the 
natives. T h e y  were the acceptable face o f colonialism. ‘T h e  foreign 
doctor is persona grata,' one missionary noted in 1899. However dedi
cated, they proved a mixed blessing. T h eir medical work was sometimes 
subordinated to evangelizing while, set up in the name o f health, leper 
colonies broke up families, forcibly removed sufferers and imposed alien 
western values and living patterns; and, as has happened more recently 
with AID S, hospitals and mission posts inadvertently served as centres 
for disease communication no less than control. In any case, what magic
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bullets did nineteenth-century western medicine have for sleeping sick
ness or bilharzia?
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T R O P I C A L  M E D I C I N E

T h e hazards facing white men abroad -  trading, fighting, preaching, 
planting -  had long attracted medical attention. T h e  fevers endemic to 
warm climates were rationalized by humoral theory. Sailors and settlers 
were advised to avoid ‘hot’ food and strong liquor and to drink ‘cooling’ 
fluids. Europeans arriving in the Caribbean or East Indies were known 
to be at high risk from local diseases, and experience counselled a gradual 
acclimatization process. Being cosdy commodities, slaves too were 
‘seasoned’.

Supplanting this traditional ‘medicine o f warm climates’, a distinc
tive tropical medicine arose in the last third o f the nineteenth century. 
T h e  timing was no accident, for it was then that imperial rivalries 
climaxed, as Britain, France and other European nations scrambled for 
Africa and other bits o f the globe that were still there for the taking. 
M illions o f Europeans were crossing the oceans to aid in the work o f 
conquest, conversion, and civilization -  more Britons migrated to the 
empire in the decade before the First W orld W ar than were killed in 
the war itself. Am ong them were doctors.

T h e  great epidemiological breakthrough came with Patrick M an- 
son’s recognition that the diseases o f warm climates could involve para
sites and vectors. A  bank manager’s son from Aberdeen, where he 
studied medicine, Manson (1844-1922) moved to the Far East in 1866, 
spending a dozen years in the Chinese Imperial Maritime Custom s 
Service in Formosa (Taiwan) and Am oy (now Hsaimen). T h ere he 
encountered elephantiasis, the chronic disfiguring disease which, through 
lym ph-flow blockage, produces grotesque swelling o f the limbs and 
genitalia. H e determined it was caused by a nematode worm, Filaria, 
and in 1877 traced the role played by bites from the gnat Culex fatigans 
in spreading filarial parasites to the human bloodstream: the first time 
an insect had been shown to be part o f  the natural history cycle o f a 
disease. T h e  membranes in the gnat stomachs broke down, releasing 
the worms that tunnelled into the thoracic muscles, where they meta
morphosed in preparation for their entry into humans. T his discovery 
that insects acted as hosts to a disease attracted little immediate notice,
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but was to have profound consequences once it became accepted 
that mosquitoes and other insects were the vectors o f other deadly 
conditions.

Six years after helping to found a medical school in H ong Kong, 
Manson returned to London in 1889, successfully specializing in diseases 
contracted overseas and becoming physician to the Seaman’s Hospital 
on the Tham es, which was to serve as the clinical facility to the School 
o f Tropical M edicine which he established in 1899. An avid natural 
historian o f disease, Manson stamped his model o f tropical medicine 
on the specialism he shaped, partly through his Tropical Diseases: A  
Manual of the Diseases o f Warm Climates (1898), a textbook which popu
larized the new parasitology.

Building on bacteriology, the new tropical medicine then proceeded 
to lay bare, alongside the by then well-known bacilli, the pathogenic 
role o f other classes o f micro-organisms: in dysentery, an amoeba; in 
Schistosomiasis, a class o f  worms, the trematodes; in sleeping sickness, 
a Trypanosome, a protozoan, and in malaria, another protozoan, the 
Plasmodium. T h e  infection chains were typically more complicated than 
with the familiar European water or air-borne diseases.

M A L A R I A

T h e  world’s most serious endemic disease was malaria, with its hot and 
cold fever, comm only leading to death. Perception o f its gravity was 
sharpened when the French entrepreneur Ferdinand de Lesseps’ bid to 
add the Panama Canal to the Suez came to grief because o f the fever 
-  in the 1880s over 5000 workmen died on the project. T h e  first break
through came in 1880, when Alphonse Laveran (1845-1922), a French 
army surgeon working in Algeria, observed the malaria plasmodium in 
its first stage o f sexual reproduction. T his squared with M anson’s finding 
that Filariasis grew in mosquito stomachs, but how was it transmitted?

Anticipating the mosquito to be both the malaria host and vector, 
Manson shared his thoughts in 1894 with a young Indian-born British 
army surgeon, Ronald Ross (1857-1932), who, though preferring poetry 
to medicine, had studied at St Bartholomew’s Hospital and entered the 
Indian M edical Service, becoming involved from 1892 in the malaria 
problem. Inspired by M anson’s hunch that it was transmitted through 
mosquitoes, Ross returned to India, determined to prove the hypothesis.
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H is brief was clear: he would find patients suffering from malaria, allow 
mosquitoes to feed on their blood, kill the insects and dissect them to 
see what became o f Laveran’s organism. ‘T h e  Frenchies and Italians 
will pooh-pooh it, then adopt it, and then claim it as their own,’ Manson 
warned his disciple.

M any problems became clarified in due course: the complex inter
action between the Plasmodium’’s life cycle and the disease; the existence 
o f several forms o f  the organism capable o f causing the different types o f 
malaria (tertian, quartan, etc.); and the recognition that not all mosquito 
species acted as vectors.

Confirm ing Laveran’s work, Ross discovered the Plasmodium in the 
stomachs o f Anopheles mosquitos which had bitten malaria sufferers. T h e 
great breakthrough was made in his laboratory in Secunderabad on 
‘M osquito D ay’, 20 August 1897:

At about 1 p.m. I determined to sacrifice the seventh Anopheles.. .  of 
the batch fed on the 16th, Mosquito 38, although my eyesight was 
already fatigued. Only one more of the batch remained.

The dissection was excellent, and I went carefully through the 
tissues, now so familiar to me, searching every micron with the 
same passion and care as one would search some vast ruined palace 
for a little hidden treasure. Nothing. No, these new mosquitoes 
also were going to be a failure: there was something wrong with 
the theory. But the stomach tissues still remained to be examined 
-  lying there, empty and flaccid, before me on the glass slide, a 
great white expanse of cells like a great courtyard of flagstones, 
each of which must be scrutinized -  half an hour’s labour at least.
I was tired, and what was the use? I must have examined the 
stomachs o f a thousand mosquitoes by this time. But the Angel of 
Fate fortunately laid his hand on my head; and I had scarcely 
commenced the search again when I saw a clear and almost per
fectly circular outline before me of about 12 microns in diameter.
The outline was much too sharp, the cell too small to be an ordinary 
stomach-cell of a mosquito. I looked a little further. Here was 
another, and another exactly similar cell.

T he afternoon was very hot and overcast; and I remember 
opening the diaphragm of the sub-stage condenser of the micro
scope to admit more light and then changing the focus. In each of 
these cells there was a cluster of small granules, black as jet  and exactly 
like the black pigment granules of the Plasmodium crescents. As 
with that pigment, the granules numbered about twelve to sixteen
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in each cell and became blacker and more visible when more light 
was admitted through the diaphragm. I laughed, and shouted for 
the Hospital Assistant -  he was away having his siesta. ‘No, no’, I 
said; ‘Dame Nature, you are a sorceress, but you don’t trick me 
so easily. The malarial pigment cannot get into the walls of the 
mosquito’s stomach; the flagella have no pigment; you are playing 
another trick upon me!’ I counted twelve of the cells, all of the 
same size and appearance and all containing exactly the same gran
ules. Then I made rough drawings o f nine of the cells on page 107 
of my notebook, scribbled my notes, sealed my specimen, went 
home to tea (about 3 p.m.), and slept solidly for an h our...  . When 
I awoke with mind refreshed my first thought was: Eureka! the 
problem is solved!

Ross had found in the stomach wall o f an Anopheles mosquito the oocysts 
(eggs) which are the intermediate stage o f the Plasmodium life cycle. 
Assured o f the parasite’s presence, he was then able to outline its history 
within the mosquito: first, as a zygote in the stomach; then as an oocyst 
in the stomach wall; and finally as a mature sporozoite that reaches first 
the proboscis and then a human host when the insect bites and squirts 
its saliva prior to sucking blood. Ross thus demonstrated the mosquito’s 
role in malaria transmission, working out, through experiments with 
birds, the detailed relationship between the Plasmodium life cycle and 
the disease. Still the poet, he celebrated his triumph in doggerel:

I know this little thing 
A myriad men will save 
O  Death, where is thy sting?
T h y Victory, O  Grave?

Meanwhile, working with his fellow Italian, Amico Bignami (1862 — 
1929), Giovanni Grassi (1854-1925) had independently linked human 
malaria to the Anopheles mosquito and showed how the insect becomes 
infected through feeding o ff the blood o f a person with the Plasmodium 
parasite in the bloodstream. Deeply fascinated by parasites, in 1891 
Grassi discovered the malaria parasite o f birds, Protosoma praecox, which 
looked very similar to Plasmodium vivax, and inoculated malaria parasites 
from one bird to another. Broadening his study, he became convinced 
that whenever malaria occurred, mosquitoes were present, but not all 
mosquito-infected areas were malarial. Hence particular species had to 
be responsible. In August 1898 he discovered that the female o f  Anopheles 
was the carrier o f malaria; in an experiment, a healthy volunteer was



bitten by Anopheles, developing a malarial fever, and in the next year he 
proved that Anopheles became infected on biting a diseased person.

W hen Ross claimed priority over Grassi, a sharp and chauvinistic 
controversy followed (the Englishman denounced the ‘Italian pirates’). 
In 1902 Ross was awarded the N obel Prize, leaving the Italians outraged 
and Grassi embittered. Certainly Ross reached the conclusion before 
Grassi that mosquitoes transmitted malaria, but Grassi first identified 
Anopheles as the agent o f transmission and elucidated the complete 
sequence o f steps in the life cycle o f the parasite. T h e  N obel Com m ittee 
made amends to Laveran in 1907 by awarding him the prize for the 
discovery o f  the Plasmodium parasite, but Grassi, who by 1898 had 
worked out the entire Plasmodium life cycle, was left empty-handed.

T h is parasitological model opened up an astonishing new vision o f 
disease aetiology. W hile it yielded no cures, it afforded a prospect o f 
malaria control, through eradicating mosquitoes. Measures attempted 
included using copper sulphate, spreading kerosene on ponds to prevent 
hatching, screening windows and sleeping under nets. Control pro
grammes were launched. W ith  the support o f the Rockefeller Founda
tion, the U  S Public Health Service began an anti-malaria assault in the 
south, starting in Arkansas. T h e  results were amazing: malaria incidence 
dropped 50 per cent in three years at a cost o f under a dollar per capita, 
Paris green dust (copper arsenic) proving a cheap and effective method 
for killing mosquito larvae. By 1927 the disease had essentially been 
eliminated from American towns.

A t the end o f the G reat W ar, Italy still had some two million cases 
a year. An American-style anti-mosquito campaign was established, and 
between 1924 and 1929 a marked reduction in infections was achieved 
in a test area. D uring the 1930s operations were extended; within ten 
years the worst malarial regions in Italy were under control and, in 
the previously uninhabitable Pontine marshes, 200,000 acres o f new 
farmland had been brought under cultivation.

Success encouraged similar ventures in Africa, Asia, and Brazil. T h e  
introduction o f D D T  (dichloro-diphenyl-trichloroethane) made con
trol procedures more effective. Synthesized in 1874 from chlorine, alco
hol and sulphuric acid, D D T ’s insecticidal powers were discovered in 
the mid 1930s. T h e  fact that it remained active for weeks obviated 
repeated respraying. B y 1945, though malaria was still annually infecting 
300 million people globally, eradication was being touted as a practical 
possibility; in 1957 the W orld Health Organization judged its conquest
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an attainable goal, and the U  S Congress voted large sums for a worldwide 
campaign to eradicate malaria through spraying with insecticide and 
immunizing with chloroquine. T h e  plan was to wipe malaria out by 1963.

Hopes were dashed, however. Mosquitoes quickly became D D T -  
resistant, and the insecticide was found to enter the food chain, creating 
grave health and environmental dangers, including bizarre genetic 
mutants. T h e  Plasmodium also became resistant to drugs, including quin
ine and chloroquine. T h e  tide turned adversely; in 1963 Congress cut o ff 
funds, and that encouraged the disease to return with renewed strength. 
Sri Lanka had one million cases in 1955, hardly any in 1964, but half a 
million again by 1969. Malaria in India climbed from its 1961 low point 
o f  under 100,000 cases to 350,000 in 1969, and 2.5 million by 1974. By 
1977, incidence in India was thought to have soared above six million 
cases. In Brazil malaria cases have similarly shot up, partly as a result o f 
deforestation, logging and open-cast mining. In sub-Saharan Africa, 
malaria is now annually responsible for the death o f nearly a million chil
dren. Globally, as wonderdrugs produced superbugs, there were three 
times as many cases o f  malaria in the 1990s as there had been in 1961.
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Y E L L O W  F E V E R

Early investigations o f  malaria shed light on the yellow fever problem. 
In 1807 John Crawford o f Baltimore (174 6 -18 13) had suggested links 
between mosquitoes and yellow fever; Josiah N o tt (1804-73) o f M obile, 
Alabama, and Louis Beauperthuy (180 7-71), a native o f Guadeloupe, 
suggested around 1850 that the mosquito was a possible vector, though 
without firm evidence. In 1881 Carlos Finlay (18 33 -19 15), a Havana 
physician o f Anglo-French descent, repeated the suggestion.

Finlay’s attention was drawn to the possibility o f mosquito trans
mission by noticing that in the haemorrhages o f yellow fever red blood 
globules were discharged unbroken. H e hypothesized that this was akin 
to smallpox and vaccination in general, the implication being that i f  one 
wanted to transfer yellow fever from a sufferer to a healthy person, the 
inoculable material had to be extracted from within the former’s blood 
vessels and introduced into those o f the latter. T h at was something that 
could certainly be achieved by mosquitoes. Finlay then conjectured a 
chain o f  events: a yellow fever patient whose capillaries the mosquito 
could bite; survival o f the mosquito until it could bite another person;
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those bitten by the same mosquito contracting the disease. In 1881 he 
singled out the Aedes aegypti mosquito as the agent -  an early ascription 
o f disease transmission to insects.

In the mid 1880s Finlay studied the natural history o f  the mosquito. 
T h e  stinging mosquitoes were fecundated females, he concluded, which 
would lay eggs within a few days on suitable water. Finding that the 
blood o f  the sick person, when transferred to the mosquito, underwent 
some modifications, he speculated that the microbes multiplied in the 
mosquito’s mouth, though he had not yet arrived at his later views 
suspecting the salivary glands. Between 1881 and 1898 he conducted 
over a hundred experiments, inoculating with yellow fever, but these 
did not convince his colleagues. Meanwhile in 1897 Guiseppi Sanarelli, 
an Italian bacteriologist working in Uruguay, announced he had identi
fied a bacillus (Bacillus icteroides) in yellow fever patients which m ight 
be the causal agent.

Following appalling disease mortality in the 1898 Spanish-American 
W ar and a yellow fever outbreak among American troops based in Cuba, 
a U S  Arm y Yellow  Fever Commission was appointed in 1900, headed 
by W alter Reed (18 51-190 2) from Johns Hopkins University and James 
Carroll (1854-1907) o f  the U S  Arm y M edical Corps. T h eir reasoning 
pointed to a vector. Ross’s recent identification o f the mosquito’s role 
in malaria and the cumulative evidence for insect involvement in other 
diseases, including sleeping sickness, led the commission to conduct a 
trial o f  Finlay’s hypothesis.

Because no animals were then known to suffer from yellow fever, 
the researchers became their own experimental subjects. U sing Aedes 
aegypti mosquitoes raised by Finlay, three researchers attempted the 
experiment. Jesse Lazear (1866-1900) allowed some mosquitoes to bite 
yellow fever patients and then his own arm. N othing happened. Carroll 
repeated the exercise and within four days fell severely sick, but, because 
he could have picked up the disease elsewhere in Havana, this proved 
nothing. T h en  a soldier who had had no contact with yellow  fever 
volunteered to be bitten by the same mosquito. H e went down with a 
mild attack: the first clear proof that mosquitoes spread the disease. 
(Lazear was meanwhile bitten accidentally while working in a yellow 
fever ward, developed fever and died.)

T h e  researchers set up a properly controlled experiment. Soldier 
volunteers were divided into two groups. T h e  first lived among the 
clothing and bedding o f yellow fever victims to see if  it contained any
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thing contagious; the second were put in isolation and then bitten by 
mosquitoes infected by yellow fever patients. N o t one o f the former 
sample contracted yellow fever; 80 per cent o f those bitten by the 
infected mosquitoes fell sick (all survived).

Once the mechanism was understood -  yellow fever must follow 
the bite o f an infected mosquito -  the commission was in a position to 
conclude that it was caused by an unknown microscopic agent, indeed 
one which passed through a filter that would retain the smallest known 
bacteria -  the first time a filterable virus was implicated as the cause o f 
a human disease.

T h e findings o f  the Reed Commission led to a programme in Cuba, 
launched in 1901 by W illiam  C . Gorgas (1845-1920), an American 
military doctor from M obile, Alabama, to control yellow fever by 
destroying mosquitoes. Every barrel in Havana where water m ight col
lect was targeted. Kerosene was spread on ponds; wells and tanks were 
screened, and yellow fever patients isolated. T h e  infective chain was 
disrupted; within three months the disease had vanished from Havana.

Success spurred the American authorities to tackle yellow fever and 
malaria mosquitoes in Panama. A  few years earlier the French had 
abandoned construction o f  the Panama Canal primarily because o f  fever: 
in O ctober 1884 alone, no fewer than 654 workers had died o f  yellow 
fever. In 1904 the Americans took over the operation, with Gorgas in 
charge o f the medical department. Despite scepticism from the Canal 
Z on e’s governor, General G . W . Davis (‘spending a dollar on sanitation’, 
he snapped, ‘is as good as throwing it into the Bay’), Gorgas was given 
the go-ahead for a sanitation plan. Pumped water was installed and 
all domestic storage receptacles withdrawn; mosquito traps were set; 
undergrowth scorched and insects hunted down. T h is too proved a 
success; by September 1906 the last yellow fever victim had died in the 
Canal Zone; it became a quarter where Europeans could work! W hen 
the canal was finally opened in 1913, the zone was said to be twice as 
healthy as the United States, a dramatic vindication o f the new power 
o f medical science to aid civilization. Subsequent programmes were 
carried out in Guatemala, Peru, Honduras, El Salvador, Nicaragua, 
M exico and Brazil -  though in some parts, notably Brazil, mosquitoes 
recovered much o f  the ground formerly ceded, and the yellow fever 
threat returned.

Meanwhile, findings in Africa forced a rethink. In 1925, the Rocke
feller Foundation W est African Yellow  Fever Commission discovered



a new jungle variety o f  yellow fever, established that monkeys as well 
as people were susceptible, and decided that the virus could shuttle 
between men and monkeys. T here being no feasible way to eradicate 
arboreal mosquitoes, immunization became the only possible protection 
in the jungles. Fortunately by 1937 an effective vaccine had become 
available, and vaccination programmes were launched; but yellow fever 
remains a severe problem wherever breeding grounds for the Aedes 
mosquito are provided by road ruts, old tyres, and anything else that 
serves as a water trap.
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S L E E P I N G  S I C K N E S S

M any other diseases were to be elucidated through the parasitological 
model, leading to prospects o f control if  not cure. Amongst these was 
dengue, a haemorrhagic fever, prevalent in the Caribbean and the hot 
zones o f the East. Classic dengue involves a fever that comes on rapidly 
after an initial mosquito bite, striking children in particular. T h e  tem 
perature rises to io4°F, a severe headache develops, with prostration 
and excruciating joint pains (‘breakbone fever’ was its popular name). 
T h ough  an insect vector was suspected, the epidem iology long remained 
a mystery.

In Beirut in 1905, under the direction o f  T . L . Bancroft (1860- 
193 3), volunteers were infected using the Aedes mosquito; researchers 
injected filtered blood from a patient into a healthy volunteer and 
brought on an attack: the transmission agent was clearly the mosquito. 
In the 1940s Albert Sabin (1906-1993) managed to cultivate the virus 
in the laboratory, and it is now known that there are four distinct 
types o f  virus which cause dengue and at least three other arbo viruses 
producing dengue-like diseases. T h e  last major N ew  W orld epidemic 
occurred in Trinidad in 1954, but it has returned sporadically in Latin 
America, for instance in Costa Rica in 1993 and Puerto Rico in 1994, 
when it also struck U S  soldiers in Haiti. A  severe outbreak hit N ew  
Delhi in 1982; and dengue remains endemic in Africa, China, south-east 
Asia and Australia.

Another condition cracked was Chagas’ Disease, named after Carlos 
Chagas (1879-1934), scion o f  a wealthy Brazilian coffee-planting family. 
In early work on malaria and yellow fever, Chagas noticed that some 
insects were hosts to a trypanosome, naming it Schizotrypanum cruzi
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(later Trypanosoma cruzi), and concluding that it affected monkeys, cats 
and dogs. H e then detected it in human blood, and linked it to a local 
disease whose acute symptoms were fever and generalized oedema. H e 
discovered that its animal reservoir was the armadillo, an animal 
common in those regions. It has been suggested that Charles D arwin’s 
lifelong ailments might have been the long-term consequences o f 
Chagas’ disease, contracted while in South America during the voyage 
o f the Beagle.

Am ong the gravest diseases facing colonial medicine was sleeping 
sickness, found widely in sub-Saharan Africa, to which both animals 
and humans are susceptible. T here are now known to be two main types, 
producing distinctive conditions. T h e  chronic form -  the Gambian or 
west African version, Trypanosomoa brucie gambiense -  develops very 
slowly; the acute form caused by Trypanosoma brucei rhodiense, has a short 
incubation period o f  5 - 7  days and is found in eastern and southern 
Africa. O nce bitten by an infected fly, swelling begins, with discolour
ation and a rash; headache, irritability and insomnia develop, and general 
lymph-node swelling. T h e  parasites multiply in blood, lymph, tissue 
fluids and eventually the cerebrospinal fluid. Consequences include male 
impotence, spontaneous abortion in females, tachycardia and hypoten
sion. O nce the disease enters the central nervous system, deterioration 
leads to death.

Symptoms o f what was known as ‘African lethargy’ or ‘N egro leth
argy’ were known to Arabs and Europeans in Africa from the fourteenth 
century. John Atkins (16 8 5-1757), an English naval surgeon who had 
visited the Guinea coast, discussed the ‘sleeping distemper’ in The Naval 
Surgeon (1734), noting it was prevalent among natives in western Africa 
and extremely dangerous. Sufferers who did not die, he reported, have 
an irresistible tendency to sleep, ‘lose the little reason they have and 
turn idiots’ . A  century later Robert Clarke described ‘narcotic dropsy’ 
in Sierra Leone, commenting that it appeared more prevalent in the 
interior. In 1876, a French naval surgeon found sleeping sickness 
common in Senegal, with whole villages being abandoned.

T his was a clear sign that the disease was spreading, mainly due to 
the disruptions caused by colonization. H enry Stanley, the explorer 
who found D r Livingstone, became economic development director for 
Belgium ’s K ing Leopold II, and his success in opening up the Congo 
to commerce flushed the disease into the central areas. Missionaries 
reported emptied villages, while conveying the sick to mission stations
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inadvertently triggered infection o f previously uninfected zones. Fatal
ities soared; between 1896 and 1906 devastating epidemics killed over 
a quarter o f  a million Africans around the shores o f Lake Victoria, and 
double that number died in the Congo. T h e horrors o f  sleeping sickness 
seized the public imagination.

In 1894 M ajor David Bruce was sent to Zululand to investigate the 
catde disease, nagana. He found the sinuous long-tailed Trypanosoma 
protozoan in cattle blood and deemed the tsetse fly, two centimetres 
long, brownish and blood-sucking, responsible for its transmission (its 
bite, Livingstone had noted, ‘is certain death to the ox, horse, and 
dog’).*

W hile Bruce was uncovering the transmission o f what came to be 
known as animal trypanosomiasis, its human form continued to spread. 
In 1901 a severe epidemic in Uganda claimed more than 20,000 victims. 
In response, Sir Patrick M anson’s First Sleeping Sickness Commission, 
which included young Count Aldo Castellani (18 7 5 -19 7 1), was sent 
out from the London School o f Tropical Medicine. It sought the cause 
o f  sleeping sickness by studying the action o f Filaria pustans, thought 
to play a role in elephantiasis. T his got nowhere, but Castellani stayed 
on to pursue his researches.

In the meantime, Robert M itchell Forde (1861-1948), a hospital 
surgeon in Bathurst, Gambia, and Joseph Dutton (1876-1905), from 
the Liverpool School o f Tropical Medicine, isolated a trypanosome 
from the blood o f an English shipmaster suffering from ‘Gambia fever’. 
Dutton named it T. gambiense. Trypanosomes were also found in a fever 
patient, leading to speculation that the tsetse fly was responsible.

W orking at Entebbe in Uganda, Castellani identified a streptococ
cus in sleeping sickness victims which he thought was the causal agent. 
H e also found trypanosomes in the cerebrospinal fluid o f  dying patients. 
Piecing together the jigsaw, it was becoming recognized that sleeping 
sickness took two forms, depending on the body part in which the

* A sometime Glasgow millhand, David Livingstone (1813-73) decided to become a 
medical missionary, qualified in 1840 and offered his services to the London Missionary 
Society. His exploration of the Zambesi, discovery of the Victoria Falls, efforts to find 
the source of the Nile, disappearance in the heart of Africa, and meeting with Stanley 
formed one of the great Victorian adventure stories. His Missionary Travels and Researches 
in South Africa (1857), included an account of the tsetse fly, and of the horse and cattle 
diseases resulting from its bite, although the trypanosome carried by the fly was as yet 
undiscovered. He administered arsenic to horses as a nagana remedy.
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infection was active. W hen the parasite circulated freely in the blood, 
a chronic, episodic fever (‘Gambia fever’) resulted; but when it estab
lished itself in brain tissue, lethargy and loss o f  function -  sleeping 
sickness proper -  developed. O n Bruce’s arrival in 1903 to head the 
Second Sleeping Sickness Commission, Castellani reported these con
clusions, and, building on his nagana work, Bruce targeted the trypano- 
some. Together they found trypanosomes in the spinal fluid o f sleeping 
sickness cases. Another Anglo-Italian priority controversy resulted; 
Bruce credited Castellani for finding the trypanosomes, but claimed he 
had recognized that they were the causal agent in the disease.

T h e  aetiology o f sleeping sickness had been unravelled, but how 
was it to be prevented or treated? Paul Ehrlich and other chemists were 
experimenting with arsenical compounds such as atoxyl which were 
moderately effective if  applied at the earliest stages. In Africa D r 
Schweitzer and D r Eugene Jamot (1879-1937) both relied on chemo
therapy, the former operating from his hospital centre at Lambarene 
in Gabon, the latter going in search o f his cases. Preventive strategies 
were to include forcible removal o f natives from areas like the shores 
o f Lake Victoria, where the disease was endemic. It was, however, a 
disease destined to suffer from neglect; most o f the victims were poor 
Africans, so there was little incentive for pharmaceutical companies to 
devote research dollars to its eradication.

Through these and other studies, tropical medicine established a role 
for itself and put down roots. W ithin a few years o f  the foundation o f 
the London School in 1899 by Manson and o f its Liverpool cousin, 
under Ross, funded by merchants persuaded that better control o f dis
ease would facilitate imperial commerce, similar institutions were estab
lished in France, Germany, Italy, Belgium and the United States. In its 
first half century, tropical medicine scored many successes: ‘I now firmly 
believe’, Manson declared, ‘in the possibility o f tropical colonization by 
the white races.’ In the process, medicine’s tasks in the tropics were to 
change. Though the protection o f European soldiers, administrators 
and settlers remained the top priority, it came to be understood that 
the health o f whites could not be wholly separated from that o f  natives. 
Founded in 1714, the Indian Medical Service broadened its concerns, 
and in Africa a Colonial M edical Service for the British colonies was
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started in 1927. Natives were mainly catered for, however, not by 
governments but by missions. In Africa, medical missionary work had 
begun in 1799 with John Vanderkemp (174 8 -18 11), a D utch physician 
sponsored by the London Missionary Society. Different denominations 
-  Anglican, Baptist, Methodist, etc. -  carved up particular territories, 
though there was often competition between Protestant and Catholic 
missions.

Such missions were not merely set up among ‘savages’ . From  the 
seventeenth century, western medicine had been introduced into China 
and Japan by Jesuit missionaries. T h e  Japanese doctor Narabayashi 
Chinzan (16 4 3 -17 11)  produced a book called Koi geka soden [Surgery 
Handed Down] in 1706, which drew upon the writings o f  Ambroise 
Pare he had obtained from the Dutch physician, W illem  Hoffman, 
operating at Deshima from 1671 to 1675. M issionary work by physicians 
started at Canton around 1840. Evangelical physicians subsequently 
took western medical education to imperial China, in due course intro
ducing bacteriology and pathology. W estern medical schools were 
founded, leading to the Peking Union M edical College, set up in 1917 
with Rockefeller Foundation support, the idea being that ‘secular phil
anthropy’ would expose China to western science. By 1937 the Peking 
Union M edical College had graduated 166 practitioners, skilled in 
western theories and therapies. After 1949 under the communist govern
ment, western religious missions were discontinued, but the P U M C  was 
kept going as a high-level medical school.

As this suggests, in the twentieth century religious missions were 
supplemented by intervention from philanthropic bodies, notably 
the Rockefeller Foundation. Set up in 1913, the Rockefeller Inter
national Health Division promoted health activities in Latin America 
and Asia involving basic research, training personnel and model health 
programmes. A  notable example o f Rockefeller ‘missionary activity’ (on 
its own patch) was the campaign to eradicate hookworm from the Am eri
can south. This ‘disease o f laziness’ affected many poor southerners, 
black and white, producing chronic anaemia, fatigue and lethargy. 
Essentially a disease o f poverty spread through poor sanitation and going 
barefoot over infested ground, it was both treatable and preventable. 
T h e  Rockefeller Sanitary Commission, headed by W ickliffe Rose 
(1862-1931), was charged with investigating the prevalence o f  hook
worm and educating the public about prevention. Rose’s sanitary inspec
tors treated some 700,000 individuals, held more than 25,000 public



meetings, and distributed more than two million booklets between 1910 
and 1915, when the campaign ended and the commission was absorbed 
into Rockefeller’s International Health Board (IHB).

T h e  IH B extended the hookworm campaign into tropical areas, 
added malaria and yellow fever eradication to its agenda, and invested 
m oney in schools and institutes o f public health and tropical medicine 
in many countries in Europe, Asia and Latin America. Success was 
mixed. A  hookworm campaign in China in the early 1920s foundered 
on the age-old practice o f fertilizing mulberry trees with human faeces, 
often infested with hookworm eggs.

T h e  inter-war years brought the gradual rapprochement o f  tropical 
medicine with epidem iology at large, as researchers viewed their subject 
in terms o f  a wider medical ecology. T h e  influential policy-maker, 
Simon Flexner (1863-1946), at the Rockefeller Institute for M edical 
Research, and W ade Hampton Frost (1880-1938), at the Johns Hopkins 
School o f  Hygiene and Public Health, moved from narrow pursuit of 
infectious agents to broader views o f disease and its environments.

Tropical medicine was fraught with ambiguities. Based in the m etro
politan centres o f colonial or neocolonial powers rather than in the 
infected countries themselves, the specialty inevitably reflected white 
priorities and attitudes. Funds were channelled into high-profile labora
tory research, though critics claimed problems could better be managed 
by investing in things o f little interest to scientists -  drinking water, 
sanitation, food. N o t least, tropical medicine was vulnerable to charac
terization as the tool o f colonial powers or post-colonial multinationals, 
mopping up the mess created by the ‘development’ (or perhaps ‘undevel
opment’) which imperialism and capitalism produced.

M edicine also seemingly set itself at the service o f  empire by provid
ing justifications for racial dominance. Colonial doctors often portrayed 
‘savages’ as ignorant, filthy, childlike and stupid, sometimes out o f real 
contempt, sometimes prompted by ‘rescue’ motives, or to raise money 
in the mother country for hospitals and education.
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M E D I C A L  A N T H R O P O L O G Y

M edicine played its part in the construction o f racist anatomy and physi
cal anthropology. Studies o f skulls and skeletons allegedly proved white 
superiority, while with the triumph o f Darwinism from the 1860s natives



T R O P I C A L  M E D I C I N E ,  W O R L D  D I S E A S E S 4 8 1

could be stigmatized as evolutionarily ‘primitive’ and destined to be 
defeated in the struggle for existence.

Such issues provoked controversy, and medical authors figured on 
both sides. In Britain, James Cowles Prichard (1786-1848), brought up 
a Quaker, and the Quaker Thom as Hodgkin (1798-1866), seeing ‘G od 
in everyone’, were committed to the biblical doctrine o f  monogenesis 
and the unity o f  the human race. Prichard’s Researches into the Physical 
History o f Mankind, first published in 1813 and going through many 
later editions, held that all humans shared a single physical origin and 
mentality, dwelling on similarities between different peoples in terms 
o f physical type, language, customs, political organization and religion. 
T h is view o f  the ‘psychic unity o f  man’ was countered by the Scottish 
anatomist, Robert Knox (179 1-18 6 2 ), whose The Races o f Man (1850) 
developed polygenism. Race, Knox believed, explained all, and in the 
1862 edition he held that only certain races fell within the human 
species. T h e  debate between mono- and poly-genists expressed conflict
ing attitudes to colonial expansion. H odgkin’s Aborigines Protection 
Society (1835) aimed to collect ‘authentic information concerning the 
character, habits and wants o f uncivilized tribes’ so as to ameliorate 
colonial practice. T h e  argument became reflected in com peting learned 
societies, the Ethnological Society o f London being liberal and the 
Anthropological Society o f  London (1872) racist.

T h e  science o f anthropology was largely promoted by medically 
trained travellers. O ne o f the first major British field trips, the Torres 
Straits expedition, was organized by Alfred Haddon (1855-1940), a 
protege o f M ichael Foster’s Cam bridge school o f physiology. T h e  
expedition included two scientists trained in neurophysiology and 
experimental psychology, C . S. M yers (1873-1946) and W . H . R. Rivers 
(1864-1922). Rivers’ Medicine, Magic and Religion (1924) viewed 
indigenous medical systems as social institutions to be studied in the 
same way as kinship, politics or other institutions, seeing native medical 
practices as following rationally from the culture at large. Such views 
were further developed in E. E. Evans-Pritchard’s (1902-73) Witchcraft, 
Oracles and Magic among theAzande (1937). Asked why Africans explained 
disease in terms o f  witchcraft, he responded, ‘Is Zande thought so differ
ent from ours that we can only describe their speech and actions without 
comprehending them, or is it essentially like our own though expressed 
in an idiom to which we are unaccustomed?’.

Like anthropology at large, medical anthropology initially set about
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explaining the aberrations o f the native or primitive mind, with a view 
to governing it better and perhaps educating it. In time such medical 
systems came to be studied in less ethnocentric ways, and some o f  the 
insights o f  medical anthropology were later applied to western societies 
and western medicine themselves.

T h e  bonds between medicine and empire were many-faceted. Disease 
and medicine played a part in the establishment o f European empires 
overseas. Epidemics devastated and demoralized indigenous populations 
in the N ew  W orld in the sixteenth century, and later in Africa, Australia, 
N ew  Zealand and the Pacific islands, clearing the way for European 
conquest. W ithout disease, European intruders would not have met 
with such success or found indigenes so feeble in their resistance. Yet 
endemic diseases also held back European expansion into Africa. 
Imported from Africa, yellow fever and malaria shaped the ethnic com 
position and distinctive history o f  colonization and slave labour in the 
Caribbean.

Colonialism was hardly good for the health o f  the T hird W orld. Epi
demiological link-ups between previously isolated regions, the move
ments o f  fleets and armies, o f  millions o f  slaves and indentured labourers, 
the spread o f disease by ecological change and social dislocation, the mis
ery bred by shanty-towns -  all have been implicated in the hail o f  death 
that European rule brought. T h e  good that western medicine did was 
marginal and incidental. It formed, however, an integral part o f  the ideo
logical baggage o f empire. W ith  colonialism equated with civilization, a 
prominent place was claimed for medicine among the benefits the W est 
could bestow. W hite man’s medicine excluded others, and Christianity’s 
‘healing’ doctrine was a challenge to the rival power o f  local ‘witch
doctors’ . T h e  imperialism latent in western medicine was obvious in its 
attitudes towards indigenous healing: it aimed to establish rights over the 
bodies o f  the colonized. T h e  vigorous denunciation o f  the ‘witchdoctors’ 
o f Africa and other indigenous healing specialists was supported by claims 
that their practices were grounded in dangerous superstition. As western 
medicine became more convinced o f its uniquely scientific basis, colonial 
authorities intervened to ban practices and cults which they saw as medi
cally or politically objectionable, hence the prohibition against witchcraft 
in Britain’s African colonies in the 1920s and 1930s.
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I N T E R N A T I O N A L  M E D I C I N E

M irroring changes in world politics and economics, m edicine’s orienta
tions shifted in the century after 1850. International capitalism, war and 
new technologies challenged national barriers. Before the twentieth 
century, the health problems o f the industrial world were largely distinct 
and independent from those o f the colonized: in many respects, the 
‘W est’ and the ‘Rest’ were still just making contact. D uring the twentieth 
century all grew interlocked, through the transformation o f empires, 
gigantic population migrations, the changes brought by multinational 
capitalism, communications revolutions, world war and global politics.

As i f  to signal the consequences for world health, the early twentieth 
century brought the most mobile and lethal pandemic the world has 
ever seen, the influenza pandemic which swept the globe from 1918, 
killing over twenty-five million people in six months (about three times 
as many as died in the First W orld W ar), followed by an epidemic o f 
encephalitis lethargica (an inflammation o f the brain and spinal cord) 
and another wave o f  killer influenza in 1920. Perhaps a mutant o f  swine 
flu, it went global due to the massive movements o f peoples associated 
with the war. It showed, were any proof needed, that the globe had 
shrunk.

T h e  influenza epidemic appeared in three waves, the first being 
mild and unimportant. Beginning in August 1918, the second turned 
rapidly to pneumonia, against which medicine had no defence. It 
exploded in centres separated by thousands o f miles: Freetown, Sierra 
Leone, Brest -  the French port for American expeditionary forces -  
and Boston, Massachusetts. Tw o-thirds o f Sierra Leone’s population 
contracted flu, and more than 1000 died in Freetown alone. In Boston 
10 per cent o f  the population was affected, and over 60 per cent o f  the 
sufferers died.

A t San Francisco Hospital in California, 3509 pneumonia cases 
were admitted, with 2 5 per cent mortality. Throughout the U  S public 
gatherings were banned; schools, churches, cinemas and businesses were 
closed, and face masks worn -  but nothing helped.

Influenza spread rapidly among American soldiers in the United 
States and abroad. A t Cam p Devens, Massachusetts, the first diagnosis 
was made on 12 September 1918; in less than a fortnight, the tally had



reached 12,604. By October, some 20 per cent o f the U S  army was ill:
24,000 soldiers died o f flu; batde deaths were 34,000. In all, the United 
States lost over 500,000, England and W ales, 200,000; a quarter o f the 
population o f Samoa perished. Frantic efforts were made to culture it, 
discover its aetiology and devise treatments -  with little success. T h e 
influenza disappeared as quickly and mysteriously as it had arrived. It 
was the greatest single demographic shock mankind has ever experi
enced, the most deadly pestilence since the Black Death.

N othing since has struck on such a scale. Is that luck? O r a mark 
o f the effectiveness o f the better nutrition, public health measures, vac
cines, chemotherapy and antibiotics since developed? It is hard to be 
sure. After the flu, the international health community grew more con
fident that the risk o f  great pandemics was dwindling. Hopes were 
pinned on a medical internationalism encouraged since the mid nine
teenth century. Against the backdrop o f the cholera pandemics a meeting 
had been held in Paris in 1851, involving twelve nations (including the 
Ottoman empire) and designated an International Sanitary Conference. 
It directed its attention to disputes that remained unresolved as to 
whether plague, yellow fever and cholera were contagious, miasmatic 
or resulted from an ‘epidemic constitution’. M ost delegates voted for 
cholera to be subject to quarantine regulations, but none o f the partici
pating governments ratified the regulations.

Setbacks like this constandy dogged medical internationalism. A 
second International Sanitary Conference was held in Paris in 1859. 
After five months, it adjourned with no resolution o f the dispute between 
contagionists and miasmatists. A  third was held in Constantinople in 
1866, a fourth in Vienna in 1874, another in W ashington in 1881 and 
a sixth in Rome in 1885. Still no agreement could be reached; that 
was left for the International Sanitary Conference in Venice (1892). 
Forty-one years o f discussion had been needed to reach a limited accord 
on the quarantining o f westbound ships with cholera on board -  and 
by then the cholera problem had largely gone away!

In 1907 twenty-three European countries established a permanent 
establishment, the Office International d’Hygiene Publique (O IH P ), 
located in Paris. It was to collect and disseminate knowledge on infec
tious diseases, with a view to its being embodied in international 
quarantine regulations. Eventually the O I H P  included nearly sixty 
countries, including Persia/Iran, India, Pakistan and the United States.

T h e  O I H P ’s initial focus was on cholera, plague and yellow fever,
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but it broadened to other communicable diseases, such as malaria, tuber
culosis, typhoid fever, meningitis and sleeping sickness. It also provided 
an international forum for discussion o f sanitation, inoculation, notifi
cation o f tuberculosis cases and the isolation o f leprosy cases.

T h e  Versailles settlement following the First W orld W ar brought 
the League o f Nations into being, and this established a subdivision, 
the Health Organization o f the League o f  Nations. T h e  U nited States 
was not a member o f  the League and, as a member o f O I H P , it vetoed 
a proposal to integrate that body into the League. By consequence, in 
1921 there were two parallel international agencies: the O I H P  and 
the League’s Health Organization. T here was also the Pan-American 
Sanitary Bureau.

W ith  typhus raging in Russia and the influenza pandemic, an Inter
national Health Conference met in London in 1919, but it was attended 
by only five countries: G reat Britain, France, Italy, Japan and the United 
States. Eventually cooperation improved between the Health O rgan
ization and the Office International d’Hygiene Publique. Several new 
international health activities were initiated by the League, including a 
Malaria Commission (1923), and a Cancer Commission. These bodies 
reported on drugs standardization and the unification o f pharmaco
poeias, malnutrition, typhus, leprosy, medical and public health 
education.

W ith  the German invasion o f Poland in 1939, the League o f  Nations 
collapsed and, with it, the Health Organization. In view o f this, those 
who established the W orld Health Organization (W H O ) following the 
Second W orld W ar were insistent that it should not depend on the 
survival o f its parent body, the United Nations. By June 1948, W H O  
had fifty-five national signatories, and a secretariat in Geneva. In ringing 
and idealistic tones W H O  declared that its goal was ‘a state o f complete 
physical, mental and social well-being and not merely the absence o f 
disease or infirmity’ .

W H O  launched campaigns for immunization o f the world’s chil
dren against six diseases: diphtheria, tetanus, whooping cough, measles, 
poliomyelitis and tuberculosis (with B C G  vaccine). After deep political 
dissensions, it promoted the training o f auxiliary health personnel, such 
as China’s ‘barefoot doctors’ and India’s traditional birth attendants. In 
1946 the United Nations General Assembly had also established an 
International Children’s Emergency Fund ( U N I C E F ) ,  which worked 
in close cooperation with W H O , directing funds for the provision o f

T R O P I C A L  M E D I C I N E ,  W O R L D  D I S E A S E S  485



food and drugs supplies and equipment. U N I C E F  came under the 
general supervision o f  U N E S C O  (United Nations Educational, Scien
tific and Cultural Organization). T h e  W orld  Health Organization has 
attempted in many ways to monitor international disease developments 
-  collecting statistics, improving cooperation, intervening in health 
crises, and developing plans for Third W orld health improvements. 
O ther agencies like the International Red Cross have spearheaded 
famine relief and epidemic interventions.

A  further type o f  international initiative developed: bilateral foreign 
aid to developing countries, involving investment, agricultural and 
industrial development, educational programmes and medical schemes. 
By 1980, bilateral expenditures by most industrialized countries had 
outstripped multilateral programmes. T h e  United States, for example, 
was providing health assistance to sixty countries in 1980.

T h e  world health movement scored some signal triumphs, notably 
the worldwide eradication o f smallpox -  the first time a disease has been 
entirely eliminated by human intervention. In 1966, when 10 -1 5  million 
people in 33 countries still caught smallpox every year and 2 million 
died, W H O  voted for a ten-year mass vaccination campaign to eradicate 
it once and for all. T h e  multinational W H O  team comprised 50 full
time and 600 temporary medical workers, led by an American, D r 
Donald Henderson (b. 1928). Gradually, the disease vanished from the 
Americas, Africa and the M iddle East, but remained in India and Paki
stan. In Novem ber 1974, a famous victory was celebrated, when Bangla
desh’s freedom from smallpox made world headlines. T h e  last smallpox 
fatality was, ironically, in Birmingham. In 1978, Janet Parker, a British 
photographer, was working above a research laboratory when the virus 
escaped through the ventilation system; she caught the disease and died. 
Today, the virus officially exists in only two laboratories, in Atlanta and 
M oscow. T h e rest o f  the world’s stocks have been destroyed, unless (as 
is widely suspected) samples are being held in reserve as biological 
weapons among other biological and chemical weapons stockpiled by 
the great and would-be great powers.

W ith  smallpox eradication accomplished, the W orld Health O rgan
ization developed programmes to eradicate other major childhood 
diseases -  measles, whooping cough, diphtheria, polio -  responsible 
for the deaths o f millions every year. T h e  prospects, however, are 
less propitious than with smallpox; a combination o f  features set that 
apart from most other infectious illnesses, in that it was not especially

4 8 6  T R O P I C A L  M E D I C I N E ,  W O R L D  D I S E A S E S



T R O P I C A L  M E D I C I N E ,  W O R L D  D I S E A S E S 4 8 7

contagious, had no animal reservoir, was easily recognized and diag
nosed, and there was a very effective vaccine.

Measles and polio also have no animal reservoir, but the prospects 
o f success in the short term remain slim. In central Africa few countries 
achieve a 50 per cent immunization rate o f children under one year o f 
age. W ith  twenty-two million children bom  each year, India immunizes 
little more than half, though China has succeeded in reaching over 90 
per cent o f its susceptible population.

Recognition has grown that the application o f western medicine, 
though well-meaning, has often been inappropriate, ineffective, selective 
or even counter-productive. T h e  W est neglected bilharzia until U  S per
sonnel began to acquire it in the Philippines during the Second W orld 
W ar. Critics o f  subsequent bilharzia campaigns have condemned the 
over-reliance on science and on single interventions such as molluscicides 
to kill the snail vectors, maintaining that the ‘commando’ approach -  
going in and striking the vectors with disease-specific magic bullets -  fails 
to deal with the deep problems and is at best a temporary expedient.

Others have greater faith in scientific advances directed against 
specific diseases, preferring these to mass-participatory, broad-scale 
interventions against afflictions associated with poverty. In the case o f 
schistosomiasis, currently infecting some 150,000 million people, 
research on molluscicides continues; the techniques o f molecular bio
logy are being used to seek vaccines, and praziquantel has transformed 
therapy. Supporters o f high-tech medicine believe it may prove more 
practical to attack diseases one by one with vaccines and drugs than to 
raise living standards sufficiently to reduce the tragic burden o f ill health 
on a broad front.

N E W  D I S E A S E S

National and international instability, especially war in Africa and Asia, 
has disrupted health administration and created the poverty, famines 
and refugee problems that foment disease: at least twenty million people 
round the world live in refugee camps. Econom ic crises, political 
upheavals, and mass population migrations have militated against the 
high levels o f financial investment, administrative support, organ
izational infrastructure and international cooperation required to sustain 
campaigns against world diseases. One outcome was that hopes that



malaria m ight be eradicated by pesticides and drugs were abandoned in 
the 1980s.

By 1970 malaria had been eradicated from most o f Europe and the 
U S S R , N orth  America, several M iddle Eastern countries, and much 
o f the Mediterranean littoral. T h at was a fine public health achievement, 
but not enough. Seasonal or endemic transmission continued in many 
tropical countries, and difficulties dogged the implementation o f eradi
cation programmes. M ore worryingly, the parasite steadily became seri
ously drug-resistant. Resistance to cheap drugs like chloroquine began 
in south-east Asia, and by the 1980s most malarial parasites in that 
region were completely resistant. By 1990 chloroquine resistance was 
common throughout Africa. T h e  parasite changes its genetic makeup 
more rapidly than the pharmaceutical industry can produce new and 
tested drugs. M oreover, some o f the newer drugs, like Mefloquine, 
produce severe side-effects.

In many nations it has grown more difficult to implement control 
programmes because, with population growth, the numbers at risk are 
increasing dramatically. N o t least, air travel has provided a perfect means 
o f speeding infected mosquitoes around the globe, while global warming 
is extending the habitats suitable for them. A t the close o f the twentieth 
century, malaria is still afflicting over 300 million' people -  far more 
than in i960 -  and causing between two million and three and a half 
million deaths a year.

Improvement in some countries balances deterioration in others. 
Hopes have been held out for the vaccine developed by a Colom bian 
physician, M anuel Patarroyo, which has been chemically synthesized 
rather than made using a biological process. Others are less sanguine. 
‘It is folly for anyone to tell you’, D r Thom as Eisner (b. 1929) o f  Cornell 
University has commented, ‘that we can cope with spreading insect 
populations. I ’m anxious about that kind o f technological optimism. W e 
tried to wipe out malaria, and what have we got? D D T  -resistant insects, 
drug-resistant Plasmodium and a vaccine that’s not working.’

W ith  other diseases, too, ‘progress’ proved counter-productive; in 
Egypt schistosomiasis was worsened by the construction o f the Aswan 
dam, causing a backing-up o f stagnant waters. M any factors make the 
worldwide epidemiological situation more ominous: political and eco
nomic destabilization, rocketing population growth, mass migrations, 
especially o f  refugees, and the intensification o f poverty. In such circum
stances, recent decades have brought the resurgence, among rich and
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poor nations alike, o f diseases once believed to be decisively in retreat. 
Tuberculosis is once more becoming common in the First W orld  and 
rampant in the Third, multiplying in inner city areas o f the U S A  and 
to a lesser degree in Europe.

There are several reasons. One is the vulnerability o f the immuno- 
suppressed: T B  may be the first sign that a person is H I V  positive. 
Another is low-grade health care for the poor and powerless. In the 
United States tuberculosis began to appear most visibly among drug 
addicts and the homeless, many o f whom had litde access to health care. 
Such sufferers commonly abandoned treatment before it was complete, 
creating ideal circumstances for the emergence o f drug-resistant strands. 
By 1984, half o f those people with active tuberculosis had a strain o f  
the germ that resisted at least one antibiotic. T en  years later many 
strains were resisting several o f the drugs for treating T B ;  some resist 
them all.

Between 1985 and 1991, when tuberculosis increased 12 per cent 
in the United States and 30 per cent in Europe, it rose 300 per cent 
in the parts o f  Africa where T B  and H I V  frequendy go together. 
Approximately 10 million people have active tuberculosis; it kills 3 m il
lion each year, 95 per cent o f them in the T hird W orld.

Diphtheria has returned to the former Soviet U nion and parts o f 
the old eastern bloc. A  development symptomatic o f decaying sanitary 
and public health standards, it also marks the emergence o f  new strains 
o f micro-organisms until recently believed vanquished by vaccines and 
antibiotics. Such ‘superbugs’ were to be predicted in the light o f  evolu
tionary and adaptational pressures upon bacilli and viruses. This 
Darwinian process has been hastened by the overuse and misuse o f 
pharmaceuticals.

Cholera is another disease, thought to have been eradicated, which 
has returned. T h e  Americas had long been free o f cholera -  the United 
States had suffered no major outbreak since 1866, South America none 
since 1895. In 1961, however, the seventh pandemic erupted, initially 
in Indonesia. Its source was the new El T o r  strain o f V  cholerae. El 
T o r  spread through Asia and hit Africa in 1970, attacking twenty-nine 
countries in two years. By 1991, after thirty years, the El T o r  outbreak 
was the longest cholera pandemic ever. It reached Peru in January 1991, 
probably in water flushed from the ballast tanks o f  a ship from Asia, in 
the same way that vibrios briefly infected M obile Bay in the G u lf o f 
M exico that year. T h e epidemic in Lima began after inhabitants ate a



local delicacy made from tainted raw fish. T h e  wastes o f  infected people 
then entered Lim a’s antiquated sewer systems, and within three months
150,000 cholera cases had been reported. T h e  disease reached a new 
country almost every month during 1991, racing through Chile, C o l
ombia, Ecuador, Bolivia, Brazil, Argentina, and Guatemala. By early 
1992, it had affected 400,000 Latin Americans, killing 4000.

In 1993 a new strain o f V. cholerae erupted in India and Bangladesh, 
killing 5000 people. Called strain 0139 (it was the 139th to be dis
covered), it soon spread to south-east Asia and may herald the eighth 
pandemic. Cholera’s resurgence shows the fragility o f  barriers against 
epidemics in a world that has shrunk. T h e  demands o f  international 
capitalism for migrant workforces, the opening up o f borders, the ebb 
and flow o f  peoples due to war and persecution, the increased m obility o f 
affluent air-travelling populations -  all these factors mean that formerly 
contained diseases now have no fixed abode.

These are among the key factors in the new diseases, notably A I D  S , 
spreading since the 1970s. Seemingly originating in sub-Saharan Africa, 
the transmission o f A I D S  has been through sexual fluids and blood. It 
first came to the attention o f  physicians in the U S A  in 1981, when it 
was found that young homosexual men were dying from rare conditions 
associated with the breakdown o f the immune system. A  period marked 
by moralizing and victim-blaming, wild recriminations, political squirm
ing and intensive medical research led by 1983 to the discovery o f  the 
virus (H IV ), generally held responsible for the condition.

Early hopes for a cure or a vaccine have been frustrated, partly 
because the human immunodeficiency virus (H IV )  mutates even more 
rapidly than the viral agents o f influenza, thwarting development o f 
both vaccines and drugs. M oreover, because H I V  breaks down the 
immune system, sufferers often fall victim to illnesses such as pneumo- 
cystis pneumonia, tuberculosis and other opportunistic infections. It was 
widely predicted in the mid eighties that a global total o f  ten million 
cases would be reached by 1996. Th ough  A I D S  continues to spread 
as a pandemic, some o f the more apocalyptic projections have been 
scaled down: the total as o f 1996 appeared to be about 1,393,000. H ow 
ever, it remains out o f control, exceedingly dangerous (being initially 
asymptomatic and hence unwittingly transmissible), and at its most 
severe in those nations o f central Africa which are poorest and have the 
fewest medical services.

It is unlikely that A I D S  is a new disease; it probably long possessed
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its own niche in the African rain-forests. T h e  opening up o f hitherto 
isolated areas to economic exploitation, travel and tourism, and the 
ceaseless migration o f peoples, have probably flushed it out and 
unleashed it onto a defenceless world. It may also not be a coincidence 
that A I D S  appeared in Africa at the same time that the W orld  Health 
Organization was eradicating smallpox. D uring the 1970s members o f 
the W H O  were vaccinating young people in central Africa with live 
smallpox vaccine, re-using needles forty to sixty times. Live vaccines 
directly provoke the immune system, and can awaken sleeping giants 
such as viruses.

O ther comparably dangerous viral diseases have emerged. These 
include Lassa, M arburg, and Rift Valley fevers in Africa, and others in 
South America such as Bolivian haemorrhagic fever. M ost, it is sup
posed, are transferred from animal reservoirs. In 1976, a hitherto 
unknown virus even more frightening than M arburg and Lassa 
appeared. Ebola haemorrhagic fever broke out suddenly in Nzara, a 
town in southern Sudan. T h e  illness began with fever and joint pains; 
then came haemorrhagic rash, black vomit, kidney and liver failure, 
seizures, bleeding from all orifices, shock and death. T h e  virus spread 
to a hospital in a nearby town, where it killed many patients and staff. 
O f  almost 300 victims, more than half died. T w o  months later, it broke 
out 500 miles away, in the Ebola River region o f Zaire, killing 13 o f 
17 staff at a mission hospital and spreading to patients, who carried it 
to more than 50 villages. One nurse was taken for treatment to the 
country’s capital, Kinshasa, a poor, crowded city o f two million with 
direct air links to Europe -  an event which m ight have triggered a 
disaster in Zaire or beyond.

T h e  epidemic had run its course by N ovem ber 1976; in 1979 a 
smaller outbreak occurred in southern Sudan, and in 1979 another 
hospital-centred outbreak occurred in Tandala, Zaire. Thirty-three 
patients were diagnosed, o f whom 22 died: U ntil now, such outbreaks 
have remained restricted. But it is conceivable that, like A I D S ,  these 
or similar viruses could pounce, and spread throughout the world. As 
more traditional habitats are invaded, risks exist o f major catastrophes 
from such diseases.

In 1969, the U  S surgeon general, D r W illiam  H . Stewart, told the 
American nation that the book o f infectious disease was now closed. T h e 
W est seemed to have conquered epidemics, and epidem iology seemed 
destined to become a scientific backwater. T h e manifest shortsighted
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ness o f that view is a measure o f the medical optimism prevalent a 
generation ago.

Could there ever be solid grounds for the return o f that optimism? 
T here seems little reason to believe that western scientific medicine can 
single-handedly overcome pathogenic agents. And that must be all the 
truer as so many medical problems are the product o f  environmental 
and social disruptions caused by western economies and nation-states. 
Fertilizers, hormones, herbicides and pesticides introduce fresh hazards 
into the food chain; global warming is producing changes in atmospheric 
gases and affecting the balance o f land and sea; the greenhouse effect 
is enhanced; as a result o f the use o f chlorofluorocarbons (C F C s ) , the 
ozone layer continues to be eroded. Such developments bring new 
disease threats: radiation and cancer, the spread o f malaria and other 
‘tropical’ diseases to new habitats, and the migration o f microbes.
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C H A P T E R  X V I

PSYCHIATRY

b e f o r e  t h e  n i n e t e e n t h  c e n t u r y  the treatment o f the mad hardly 
constituted a specialized branch o f medicine. General physicians would 
handle the insane as part o f their regular caseload, and a few acquired 
a reputation for it; but when doctors wrote about madness it was essen
tially as part o f wider discussions o f humoral imbalances or fevers. In late 
eighteenth-century England, the emergent ‘trade in lunacy’, focusing on 
private madhouses, lay only partly in doctors’ hands. A t the onset o f 
his madness in 1788, G eorge III was first treated by regular court physi
cians and then by a mad-doctor, Francis W illis, who was a clergyman 
o f the Church o f England as well as a doctor o f medicine.

O n both sides o f the Atlantic, it was the community that had tra
ditionally judged individuals to be out o f their minds, and the com 
munity that principally coped with them. M ad people were a family 
responsibility; failing that, the parish or town would provide a carer or 
custodian, or have a maniac put into safe-keeping in a jail, dungeon or 
house o f  correction (the German Zuchthaus or the hopital general in 
France) or would simply send them packing. In Catholic countries, 
certain monasteries and religious houses had a tradition o f  caring for 
mad people; exorcism was occasionally used and assorted individuals -  
priests and healers as well as doctors -  were reputed to have special 
personal powers over madness. Until the close o f the eighteenth century, 
madhouses were not primarily medical institutions; most, like Bethlem 
in London, had their origin as religious or municipal charities. T h ey  
might have an honorary physician who paid visits, and patients would 
occasionally be ‘physicked’ -  mainly purging and bleeding -  with the 
violent under restraint with manacles and straitjackets.
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T H E  R I S E  O F  T H E  A S Y L U M

All this changed in the nineteenth century, as the development o f psychi
atric medicine made it first common, then routine, and finally almost 
inescapable, for the mentally ill to be treated in what were successively 
called madhouses, lunatic asylums and then psychiatric hospitals, where 
they increasingly fell under the charge o f specialists.

T h e  madhouse was an ambiguous institution. It was long criticized 
as a gothic horror, all cruelty and neglect, whips and chains. W illiam  
Hogarth and many other satirists exposed London’s Bethlem Hospital 
(Bedlam). Y et by the nineteenth century the ‘new’ asylum had become 
the object o f praise as a progressive institution, indeed the one truly 
effective site for the treatment o f insanity, the place, the eminent British 
psychiatrist John C onolly (1794-1866) maintained, ‘where humanity, 
if  anywhere on earth, shall reign supreme’. In 1837 D r W . A. F. Browne 
(1806-85), soon to be head o f the M ontrose Royal Lunatic Asylum in 
Scotland, pronounced on What Asylums Were, Are, and Ought to Be. 
Traditional institutions had been abominations, he told his readers; 
present ones were better, and the asylum o f the future would be posi
tively idyllic:

Conceive a spacious building resembling the palace of a peer, airy, 
and elevated, and elegant, surrounded by extensive and swelling 
grounds and gardens. The interior is fitted up with galleries, and 
workshops, and music-rooms. The sun and the air are allowed to 
enter at every window, the view o f the shrubberies and fields, and 
groups of labourers, is unobstructed by shutters or bars; all is clean, 
quiet and attractive. The inmates all seem to be actuated by the 
common impulse of enjoyment, all are busy, and delighted by being 
so. The house and all around appears a hive of industry.. . .  There is 
in this community no compulsion, no chains, no whips, no corporal 
chastisement, simply because these are proved to be less effectual 
means of carrying any point than persuasion, emulation, and the 
desire of obtaining gratification . ..

Such is a faithful picture of what may be seen in many insti
tutions, and o f what might be seen in all, were asylums conducted 
as they ought to be.
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T h e nineteenth century, in other words, brought the ‘discovery o f the 
asylum’ -  growing faith in the institution, with ceaseless attempts to 
rectify, refine and perfect it.

For progressives reform meant freeing the insane from chains and 
other benighted cruelties, hi France the physician Philippe Pinel (17 4 5 - 
1826), a devout Roman Catholic who had thought o f becom ing a priest, 
was given responsibility for the insane at the Bicetre in 1793 at the height 
o f  the Revolution. Believing the mad behaved like animals because that 
was how they were treated, he experimented with reducing mechanical 
restraints -  though the dramatic image o f Pinel ‘striking the chains o ff 
the mad’, once beloved o f historians, belongs to legend. T h is was a 
huge success, and ultimately most o f his mental patients were freed 
from their irons.

Pinel had picked up some o f  his ideas about madness from folk 
wisdom; he was far from being a specialist psychiatrist. A  supporter o f 
the dominant Paris patho-anatomical approach, in his own day he 
was more famous for his Nosographie (1798) [Nosography] and La 
medecine clinique (1804) [Clinical Medicine] than his Traite medico- 
philosophique sur Talienation mentale (1801) [Medico-philosophical T reat
ise on M ental Alienation], His writings reflected the concerns o f 
mainstream medicine: an intense admiration for Hippocrates and an 
emphasis on hard clinical observations, combined with aversion to 
speculation.

As to the aetiology o f insanity, Pinel stressed mental over physical 
causes: ‘Derangem ent o f the understanding’, he reflected, ‘is generally 
considered as an effect o f an organic lesion o f  the brain,’ consequendy 
as incurable, but that supposition was, ‘in a great number o f instances, 
contrary to anatomical fact’ . A  devotee o f Locke and Condillac, and 
committed to Enlightenment optimism, he made much o f psychological 
factors. Yet, unlike Locke’s emphasis on the role o f delusion, and the 
association o f ideas, Pinel’s preferred traitement moral (‘moral treat
m ent’) was directed at the emotions no less than the intellectual faculties. 
And, while retaining the traditional division o f insanity into melancholia, 
mania, idiocy and dementia, he developed new disease categories, especi
ally partial and affective insanity. His idea o f manie sans delire, later 
called folie raisonnante, involved a partial insanity (patients who were 
mad on one subject) in which the personality was warped but the under
standing remained sound. Viewing passions as the primary source o f 
this condition, he held that such patients were under the ‘domination
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o f instinctive and abstract fury’. W hen, in 1835, James Cowles Prichard 
put affective disorders o f this kind into the category o f ‘moral insanity’, 
he acknowledged his debt to Pinel.

W hat did moral treatment involve, as envisaged by Pinel? T h e 
alienist, he maintained, was to prefer the ‘ways o f gendeness’. This 
strategy o f  hope assumed that insanity did not entail a descent into 
animality or a total and permanent obliteration o f  the patient’s sane 
self; some humanity remained to be worked upon. Humanity was effec
tive, but the alienist m ight also be obliged to call upon ‘repression’, and 
his physical presence would radiate authority. Pinel’s contemporary, 
Francis W illis, was renowned for a piercing stare which imposed mas
tery, and many mad doctors at this time learned a trick or two from 
actors and Mesmerists.

D uring the Reign o f Terror, a Parisian tailor expressed reservations 
about Louis X V I’s execution, a confession which aroused the suspicion 
o f  his peers. M isconstruing a conversation he later overheard, the tailor 
became persuaded that his own death at the guillotine was approaching. 
Soon this delusion grew into a fixation which haunted him, necessitating 
his confinement in a lunatic asylum, where he was treated by Pinel. H e 
arranged a kind o f  occupational therapy: the tailor would patch the 
other patients’ clothing for a small payment. T h e  patient seemed to 
recover, but the improvement proved temporary, and he suffered a 
relapse. T his time Pinel opted for a more inventive approach which 
involved staging a complicated demonstration; he arranged for three 
doctors, dressed as magistrates, to appear before the tailor. Pretending 
to represent the revolutionary legislature, the panel pronounced his 
patriotism beyond reproach, ‘acquitting’ him o f any misdeeds. As a 
consequence o f  the faux trial, Pinel noted, the man’s symptoms dis
appeared at once (although, he confessed, they later returned).

M ore broadly, moral treatment also proposed to end the faulty 
thinking, which, according to the prevalent Lockean sensationalist psy
chology, was implicated in insanity. T h e  alienist could attempt to dis
tract the patient from his ‘deluded imagination’, perhaps by diverting 
his mind, perhaps by engaging him in useful labour; or he could subject 
him to shock. Similarly, in a tradition loaded with Renaissance pre
cedents, contemporary English asylum-keepers such as Joseph Mason 
C ox (1762-18 22) suggested hiring performers to act out patients’ 
delusions. T h e  management o f disordered passions was to be achieved 
through face-to-face authority.
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Pinel’s impact at the Bicetre (for men) and its sister institution the 
Salpetriere (for women) was signal, and the Traite was quickly translated 
into English, Spanish and German, spreading his ideas on the moral 
causation and treatment o f insanity, and arguing the case for a reformed 
asylum milieu and for innovative management techniques. H is message 
was optimistic: organic brain disease might indeed be incurable, but 
melancholy and mania without delirium would typically respond to 
moral methods.

M inim izing restraint and replacing cruelty with kindness were also 
advocated in Florence by Vincenzo Chiarugi (1759-1820), while moral 
therapy developed independendy in Britain, where the York Retreat, 
opened in 1796, achieved celebrity as the symbol o f progress. T h e  
Retreat was set up after the mysterious death o f a Quaker patient in 
the York Asylum, a subscription hospital milked and mismanaged by two 
successive physicians. Outraged, the local Quaker community decided to 
establish its own charitable asylum. Partly by religious conviction, partly 
by practical trial and error, it evolved a distinctive therapeutics grounded 
on quiet, comfort and a supportive family atmosphere, in which the 
insane were treated like ill-disciplined children. Its success was 
publicized by Samuel T u k e ’s (178 4-18 57) Description of the Retreat 
(1813) and later by the testimony which he and his grandfather, W illiam  
(1732-1822), gave to a Parliamentary Com m ittee on Madhouses (1815): 
‘neither chains nor corporal punishment are tolerated,’ it was claimed.

If  the York Retreat was presented to the M P s  as a kind o f  heaven, 
or at least a haven, old Bedlam appeared as hell. A t Bethlem, the comm it
tee was informed, one patient, James Norris, had been restrained in a 
shocking manner:

a stout iron ring was riveted round his neck, from which a short 
chain passed through a ring made to slide upwards and downwards 
on an upright massive iron bar, more than six feet high, inserted 
into the wall. Round his body a strong iron bar about two inches 
wide was riveted; on each side o f the bar was a circular projection; 
which being fashioned to and enclosing each of his arms, pinioned 
them close to his sides.

Bethlem’s physician, Thom as M onro (1759-1833), somewhat lamely 
reassured the committee that chains and fetters were ‘fit only for the 
pauper lunatics: if  a gentleman was put in irons he would not like 
it.’ T h e  hearings revealed comprehensive mismanagement at Bethlem;
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M onro was a supine absentee. G eorge W allet, the steward, was asked: 
‘H ow  often does D r M onro attend?’ H e replied, ‘I believe but seldom 
. . .  I hear he has not been round the house but once these three months.’ 
T h e  late surgeon had been an alcoholic (for ten years ‘generally insane 
and mosdy drunk. H e was so insane as to have a strait-waistcoat’). Thus 
the staff ratted on one another and Bethlem was exposed.

T u k e ’s Description offered, by contrast, a shining model for early 
nineteenth-century reformers. As with Pinel, moral therapy was justified 
in England on the twin grounds o f humanity and efficacy. T h e  Retreat 
was modelled on the ideal o f family life, and restraint was negligible. 
Patients and staff lived, worked and dined together in an environment 
where recovery was encouraged through praise and blame, rewards and 
punishment, the goal being the restoration o f self-control. T h e  root 
cause o f  insanity, physical or mental, mattered little. Th ough  far from 
hostile to doctors, the Tukes, who were tea merchants by profession, 
stated that experience showed nothing medicine had to offer did any 
good.

M edical men, however, grew increasingly involved in psychological 
medicine and in treating the mad -  a response, among other things, 
to the wider nineteenth-century trend towards specialization and the 
division o f labour in an overstocked medical market. T h e  success o f the 
T u kes’ experiment at York, and its glowing repute, presented opportun
ities for doctors, since it legitimated the institutionalization o f the mad. 
But it also posed a challenge: after the Tukes’ assertion that medicine 
achieved nothing, how were doctors to demonstrate that madness was 
a medical condition for which they possessed special skills?

W hile accepting much o f moral treatment, most nineteenth-century 
physicians maintained that insanity was ultimately rooted in the organ
ism, particularly the brain; for that reason therapy needed to be incor
porated within a medical model, and prescribed by physicians. T here 
followed a dramatic increase in books on insanity, virtually all by doctors; 
and a growing body o f ‘mad-doctors’ emerged, called ‘alienists’ .

In England an Act o f  1808 permitted local authorities to raise rate
payers’ money to build lunatic asylums for the mad poor, but the 
response was uneven. Following scandals, the M etropolitan C o m 
missioners in Lunacy were established in 1828, with a brief to inspect 
London’s lunatic asylums: that five o f its fifteen members were medical 
indicates the still rather ambiguous status o f  mad-doctors in the public 
eye. Professional identity was consolidated in 1841 with the Association
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o f M edical Officers o f Asylums and Hospitals for the Insane, providing 
Victorian psychiatry with a platform. It published the Asylum Journal 
(1853), later renamed the Journal of Mental Science (1858), and in due 
course became the (Royal) M edico-Psychological Association. In 1971 
it became the Royal College o f Psychiatrists. T h e  Germ an equivalent, 
the Association o f Germ an Alienists, came into being in 1864; by 1900 
it had 300 members, by 1914, 627.

G row ing public preoccupation with insanity -  the disorder seemed 
to be worsening, yet high hopes were initially held out for its curability 
-  led to an Act o f  1845 compelling each county to erect, at public 
expense, an asylum for the pauper insane. T h e development and repu
tation o f  English psychiatry became strongly identified with these public 
asylums; the private ‘trade in lunacy’ had always been suspect, and ‘office 
psychiatry’ was slow to develop. In these circumstances the leaders o f 
the profession cut their teeth and made their names in the large new 
public asylums which offered challenges to the ambitious, energetic and 
talented.

T h e outstanding early Victorian British psychiatrist was John C on- 
olly (1794-1866), who served as superintendent between i839 and 1844 
at the large public asylum at Hanwell in Middlesex, and was noted for 
his introduction o f non-restraint, though in that he had been anticipated 
by Robert Gardiner H ill (18 11-7 8 ) at the Lincoln Asylum. C onolly ’s 
Treatment o f the Insane without Mechanical Restraints (1856) advanced the 
ideal o f moral therapy in an institutional context under a presiding 
physician. His case histories show his awareness o f  psychological and 
social factors; he was sensitive to the dangers o f improper confinement, 
and a humane optimism marked his repudiation o f the bad old practices 
o f the past.

W hile stressing moral therapy, Conolly upheld the physical basis 
o f insanity, drawing on the controversial phrenological doctrines 
developed by the Austrian, Franz Joseph Gall (1758-1828), and J. C . 
Spurzheim (1776-18 32). Phrenology held that the brain was the organ 
o f thought and will, that it determined character, and that its configura
tions revealed personality. T h e  brain was a jigsaw o f  separate ‘organs’ 
(amativeness, acquisitiveness and so forth) occupying specific cortical 
areas and shaping the personality. An organ’s size governed the exercise 
o f  its functions; the contours o f the skull signalled the brain configura
tions beneath, while the overall balance o f  the ‘bumps’ determined 
personality. G all initially identified twenty-seven faculties, and more
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were added later. A  talented anatomist, Gall was in 1805 hounded out 
o f Vienna on the grounds that his doctrines were materialistic.

At bottom, phrenology was organic, but it could be used to underpin 
moral therapy: while basic psychological traits were held to be innate, 
the phrenological concept o f human nature was flexible enough to allow 
a role for education in developing the faculties and hence the mind. 
Phrenology could thus serve as a flexible resource within psychiatry, 
endowing it with a somatic foundation yet affording therapeutic 
promise. It captured a wide public following, appearing to be a means 
to self-understanding and self-improvement; it appealed to many alien
ists too. Treatm ents nevertheless remained a rag-bag. Together with 
moral therapy’s emphasis on socialization and labour, inmates m ight be 
subjected to cold baths and showers, isolation, electric shocks and rotat
ing chairs, or they m ight be purged and bled. Every superintendent had 
his favourite cocktail o f  cures, blending the physical and the moral, 
while in reality most patients spent their time in idleness, inside or 
outside their cells, or were left to the dubious ministrations o f untrained 
and often thuggish attendants.

American psychiatry developed along comparable lines. T h e  York 
Retreat provided a model for the Hartford Retreat in Connecticut, 
founded in 1824, the Friends’ Asylum near Philadelphia (1817), the 
M cClean Hospital in Boston (1818) and the Bloomingdale Asylum in 
N ew  York (1821). T h e  N ew  W orld also had its heroes. In 1812 that 
founding-father o f American medicine Benjamin Rush published his 
Medical Inquiries and Observations upon the Diseases o f the Mind; like Pinel, 
he elaborated notions o f partial and affective insanity. Rush’s style o f 
moral therapy employed physical restraint and fear as psychotherapeutic 
agents, and his zeal for venesection extended from yellow fever to his 
psychiatric practice. ‘T h e  first remedy under this head should be blood
letting,’ was his advice for mania: ‘It should be copious on the first 
attack . . . From 20 to 40 ounces o f blood may be taken at once . . . T h e 
effects o f this early and copious bleeding are wonderful in calming mad 
people.’

T h e early asylum era in America was marked by Samuel B. W o o d 
ward (178 7-1850 ) at the W orcester State Hospital, and Pliny Earle 
(1809-92) at the Bloomingdale Asylum, both o f whom incorporated 
moral therapy within a medical approach. T h e y  were among the foun
ders o f the Association o f  M edical Superintendents o f American Insti
tutions for the Insane (AMSAII), set up in 1844, the year that Amariah
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Brigham (1798-1849) established the American Journal o f Insanity, later 
the American Journal o f Psychiatry, which became identified with the 
/VMS AIL

A  sign o f psychiatry’s coming o f age as a medical specialty was 
forensic psychiatry. It had long been accepted that the insane should 
not be punished for criminal acts. In 1799 James Hadfield tried to 
assassinate G eorge III, but the trial was halted when his defence lawyer 
convinced the judge that Hadfield was labouring under an insane 
delusion. Thereafter juries in England brought in special verdicts o f 
‘not guilty by reason o f insanity’. Distinguishing criminality from 
insanity was not traditionally considered a matter o f  medical expertise. 
From the early decades o f the nineteenth century, however, the insanity 
defence was increasingly likely to involve medical testimony. Certain 
mad-doctors, including John Haslam (1764-1844), once o f  Bethlem, 
and Forbes W inslow  (1810-74), became celebrated for their court-room  
testimony and their treatises on forensic psychiatry. Expert psychiatric 
witnesses staked out claims to be able to detect ‘partial’ insanity, particu
larly monomania, imperceptible to the public. T h e  implication was that 
only psychiatrists could tell who was really sane -  only they could plumb 
the criminal mind.

D uring the 1840s, the insanity plea became a matter o f dispute. 
T h e trial in 1843 o f Daniel M ’Naghten for the murder o f Edward 
Drummond, Sir Robert Peel’s private secretary, was stopped on the 
grounds o f insanity. After the controversial acquittal, the Law  Lords 
were asked to draw up guidelines to form the legal basis for criminal 
insanity and responsibility. T h e  resulting M ’N aghten Rules (1844) 
established the insanity defence as the criminal’s inability to distinguish 
right from wrong. T h is legalistic formula (‘the nature and quality o f the 
act’) scotched the claim being advanced by post-Pinelian psychological 
medicine for the recognition o f disorders o f emotion and volition (‘irre
sistible impulse’) without disorder o f the understanding, since the jurists 
saw in the psychiatrists’ notion o f  partial insanity a threat to the idea 
o f free will, which forms the sheet anchor o f concepts o f guilt and 
punishment. Debates over the insanity defence thus expressed conflicts 
between legal and psychiatric models o f consciousness and conduct. 
T h e  boundaries between the bad and the mad remained contested, as 
did the public role o f psychiatry.

By mid century the rise o f professional bodies, journals and legisla
tion concerning the insane marked the high point o f asylum psychiatry
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in Britain and America. Progressive alienists pinned therapeutic faith 
on the architecture and atmosphere o f their asylums, trusting to order 
and organization, discipline and design, and their leadership qualities. 
Asylums were prized as scientific, humane, cost-effective, curative 
institutions.

Similar optimism prevailed in France, where from 1838 each departe- 
ment was required to erect a public asylum for the pauper insane. Pro
vision was to be made for the segregation o f noisy from quiet patients, 
dirty from clean, violent from peaceful, and acute from chronic; patients 
would be removed from their ‘pathological’ home environment; and 
‘moral measures’ (work, re-education and self-discipline) would be 
prominent. T h e  1838 code spelling out these requirements incorporated 
the recommendations o f Pinel’s pupil, Jean-Etienne Dominique Esqui- 
rol (1772-1840), who had travelled extensively observing psychiatric 
institutions, campaigning for improvement, and had begun formal psy
chiatric lectures in 1817. His Des maladies mentales (1838) [Mental M al
adies] was the outstanding psychiatric statement o f the age. Experience 
led Esquirol to a remodelling o f psychiatric thinking. W hile asserting 
the ultimately organic nature o f psychiatric disorders, he documented 
their social and psychological triggers, developing the concept o f ‘mono
mania’ to describe a partial insanity identified with affective disorders, 
especially those involving paranoia, and framing conditions like klepto
mania, nymphomania, pyromania and other forms o f compulsion. 
Advocating the asylum as a ‘therapeutic instrument’ , he became an 
authority on its construction, and planned the National Asylum o f 
Charenton, o f which he became director.

Esquirol had pet ideas about the asylum’s therapeutic efficacy. He 
advanced the theory o f  isolation, ‘removing the lunatic from all his 
habitual pastimes, distancing him from his place o f residence, separating 
him from his family, his friends, his servants, surrounding him with 
strangers, altering his whole way o f life’ . As with other forms o f  moral 
treatment, this was grounded in sensationalist psychology. A  radical 
change in environment supposedly shook up the pathological ideas 
entrenched in the disturbed person, leaving the psychiatrist in a position 
to provide new stimuli to establish sane ideas.

W ith  their psychopathological doctrines and influential accounts o f 
illusion, hallucination and moral insanity, all based on impressive case 
experience, Esquirol and his pupils exercised dominance over French 
psychiatry, mirroring French hospital medicine’s emphasis on close



clinical observation and routine autopsy. His main students were E. E. 
G eorget (1795-1828), who wrote on cerebral localization; Jean-Pierre 
Falret (1794-1870), author o f a classic description o f  circular insanity; 
Louis Calm eil (1798-1895), who described dementia paralytica; J. J. 
M oreau de Tours (1804-84), one o f the pioneers o f  degenerationism; 
and Jules Baillarger (1809-90), who worked on general paresis and is 
best remembered for his account (1854) o f the manic depressive cycle 
(folie a double forme), characterized by a succession o f attacks o f  mania 
and depression. Baillarger’s/claim to its discovery was hotly disputed 
by Falret who called the disease folie circulaire and held that a lucid 
period interrupted the two pathological states. T h e  Esquirolians 
radically transformed contemporary classification and diagnosis o f 
mental disorder.
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T H E  A S Y L U M  U N D E R  F I R E

T h e  asylum movement in Europe and the U S  established a lasting 
scheme o f  care, but other models were also tried. Comm unities were 
advocated along the lines o f the long-established Belgian therapeutic 
village o f  Geel, providing a family and domestic setting for the mentally 
disturbed; and a greater diversity o f  mental institutions sprang up after 
1850, including polyclinics and private ‘rest homes’ and ‘nerve clinics’ 
for the affluent, which sought to avoid the stigmatizing connotations o f 
madness. Despite governmental licensing and regular inspections, 
abuses remained. In England the Alleged Lunatics’ Friend Society, 
founded by the ex-patient John Perceval (1803-76) aimed to expose 
and rectify these.

Also vigilant in this field was the crusading American Dorothea 
D ix (1802-87). ^ e  daughter o f  a fanatical Christian, she took up 
philanthropic activities, and in 1841, finding several insane prisoners 
dumped in an unheated room at the East Cam bridge (Massachusetts) 
House o f  Correction, she took the issue to court. She then spent two 
years investigating the condition o f the insane in jails, almshouses and 
houses o f correction, while urging the founding o f proper asylums for 
the insane. Subsequently she extended her campaign to other states, 
visiting institutions, exposing evils, and soliciting the support o f sym
pathetic politicians. By 1852, seventeen states had founded or enlarged 
hospitals for the insane. Visiting Europe, her exposure o f abuses helped
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to prompt the setting up o f a royal commission to examine the treatment 

o f  the insane in Scotland.
Asylum abuse proved an endemic disorder. In England a series o f 

M adhouse Acts passed from 1774 onwards was intended to put an end 
to such iniquities through certification procedures, but scandals 
throughout the nineteenth century leave no doubt that confinement o f 
those protesting sanity or malicious imprisonment remained common, 
sometimes com ing to a head in causes celebres, like that o f Louisa Lowe 
-  a case which underlines the vulnerability o f women. Married in 1842 
to the Revd G eorge Lowe, in 1870 she moved out. H er husband 
demanded she return home, she refused; he had her kidnapped and 
taken to Brislington House asylum in Bristol. Though the certificates 
authorizing her admittance were found to be invalid, the proprietor D r 
Fox detained her for a further two months. She brought an action 
against him for false imprisonment, but the lord chief justice ruled it 
was not a criminal offence to incarcerate a sane individual, provided the 
intent was not malicious.

T here she remained until February 1871, when she was moved to 
Lawn House, Hanwell, the private asylum o f the distinguished D r H enry 
Maudsley, who diagnosed her as ‘suffering from delusions’. D uring a 
visit by the commissioners in lunacy in M arch, she demanded to be set 
free, but on her request that a jury be convened to decide her fate, 
the commissioner, D r Lutwidge, retorted, ‘It is very possible but very 
undesirable.’ In O ctober the commissioners again visited Lawn House. 
M rs Low e again begged to be released, but they replied that it would 
be ‘contrary to all etiquette’, as a suit had been brought by her husband 
to gain control o f  her property, then yielding £500 p.a. Overall, she 
was detained for eighteen months. W arning ‘that many sane, and still 
more merely eccentric and quite harmless persons, are languishing in 
the mad houses’, she founded the Lunacy Law Reform Association to 
protect future family victims, and documented her plight in Quis Custo- 
diet Ipsos Custodes? (1872).

Further asylum evils were exposed around 1900 by Clifford W . 
Beers (1876-1943), a young Yale graduate and businessman, after a 
severe mental breakdown led to his being institutionalized first at a 
private hospital and later in a public institution. ‘I left the state hospital 
in September, 1903’, he wrote in his immensely influential A  Mind That 
Found Itself (1908), ‘firmly determined to . . .  organize a movement that 
would help to do away with existing evils in the care o f the mentally
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ill, and whenever possible to prevent mental illness itself’ . Beers claimed 
to have been neglected and tyrannized by a regime which was positively 
vicious. T h e  M ental Hygiene Society, which he established in 1909, 
turned into the National Com m ittee for M ental Hygiene, a campaigning 
force for mental health, first in the United States and then more widely, 
pledged to improve the standard o f care available for the mentally ill, 
raise the level o f  professional psychiatric training, and promote mental 
hygiene through public education.

Meantime, other voices had been criticizing the asylums, not for 
their lapses into cruelty but on the grounds that they were misconceived 
and counter-productive. Around 1840 the American physician, Edward 
Jarvis (1803-1884), visiting C onolly ’s Hanwell Asylum, just outside 
London, had this to say on how the ideals o f  that asylum were being 
undermined by size and economy:

This is a huge establishment.. . .  Here hundreds are gathered and 
crowded. T he rulers prefer such large asylums. They think them 
economical. They save the pay o f more superintendents, physicians, 
and other upper officers; but they diminish the healing powers of 
the hospital.. . .  The economy is not wise, or successful.

T h e National Association for the Promotion o f  Social Science, founded 
in 1856 by philanthropists, statisticians and reformers, pondered as early 
as 1869 whether

we cannot recur, in some degree, to the system of home care and 
home treatment; whether, in fact, the same care, interest, and 
money which are now employed upon the inmates of our lunatic 
asylums, might not produce even more successful and beneficial 
results if  made to support the efforts o f parents and relations in 
their humble dwelling.

A t roughly the same time, the asylum superintendent, John Arlidge 
(1822-99), concluded, ‘a giant asylum is a giant evil.’

Asylums provided a mountain o f information to support new models 
and classifications o f  mental diseases, enabling diagnosticians to build 
up clearly defined pictures o f psychiatric diseases, capable o f being 
recognized symptomatically. General paresis was described in 1822 by 
Antoine Laurent Bayle (1799-1858). Although the causative m icro
organism o f syphilis remained unknown, the neurological and psycho
logical features o f  general paresis (euphoria and expansiveness),
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combined with its distinctive organic changes as revealed by autopsy, 
strengthened the hand o f those who believed that psychiatric diseases 
could be described using the techniques employed by Laennec and Louis 
with tuberculosis. Early volumes o f  the Annales medico-psychologiques 
reflect this clinico-pathological orientation.

T h e  confinement and isolation o f the mentally ill created opportun
ities for the accumulation o f observations on patient behaviour and 
symptoms, leading to new descriptions and illness classifications. Epilep
tics, for instance, began to be segregated from the insane, and in 1815 
Esquirol organized a special hospital for them, fearing they would 
worsen the mentally disturbed. By 1860, special epileptic hospitals had 
been founded in France, Britain and Germany, and in 1891 the first 
American hospital was established in Gallipolis, O hio. Esquirol pro
duced an improved description o f petit m.al\ Calm eil described ‘absence’, 
distinguishing between passing mental confusion and the onset o f a 
grand mal attack, and W . R. Gowers (18 4 5 -19 15 ) clarified the ‘aura’. 
A  major therapeutic step dates from 1912, when phenobarbital was 
found effective in suppressing epileptic seizures.

T h ere were comparable developments in asylums for so-called 
‘idiots’ . Idiotism had long been accepted as hopeless: ‘absolute idiocy 
admits o f no cure,’ noted the nineteenth-century psychiatrist G eorge 
M an Burrows (1771-18 4 6 ). But Enlightenment optimism led some 
physicians to believe that much could be done with the mentally 
deficient. Inspired by Condillac’s utilitarian psychology and by experi
ments with blind, deaf and feral children, special schools were set up, 
first o f all in France. T h e  great pioneer was the physician and educator 
Edouard Seguin (1812-80), who, like so many others, migrated to the 
N ew  W orld to realize his utopian dreams. H e was confident that 
colonies o f defectives, headed by valiant paternalistic pedagogues, could 
be disciplined into normalcy, ultimately rejoining society as productive 
workers.

T raining also became the keynote in the major idiots’ asylums estab
lished in mid Victorian England. Five rural colonies were created around 
the middle o f  the century, most famously Earlswood near Redhill in 
Surrey. By herding together large numbers o f  ‘abnormal’ people, these 
in turn prompted the framing o f new medical categories. T h e  mongoloid 
type, or D ow n’s Syndrome, was first identified at Earlswood by D r 
John Langdon D own (1828-96). Hopes were expressed that stimulating 
institutional environments would lead to mental improvement, but in



due course such colonies became essentially segregative, isolating ‘defec
tives’ to stop them from breeding. In a notorious American legal ruling 
o f 1927, Justice O liver W endell Holmes (18 4 1-19 3 5 ) ruled that ‘three 
generations o f imbeciles are enough’.
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G E R M A N  P S Y C H I A T R Y

Germ any also developed prominent lunatic asylums, notably Illenau in 
Baden-Baden, where Richard von Krafft-Ebing (1840-1902) gained 
early clinical experience. But, unlike Britain or France, Germ an psy
chiatry was chiefly associated with the universities and their research- 
oriented medicine. Perhaps for this reason, it became embroiled in 
sharper debates between rival organic and psychological traditions. At 
the beginning o f the century, Johann Christian Reil (175 9 -18 13 ) 
developed a holistic approach, somatically based yet indebted to Rom an
ticism, and with an emphasis on psychodynamics. His Rhapsodien iiber 
die Anwendung der psycbischen Curmethode a u f Geisteszerriitingen (1803) 
[Rhapsodies on the Use o f Psychological Treatm ent M ethods in M ental 
Breakdown] offered a version o f moral treatment: the charismatic alien
ist with a powerful personality commanding the patient’s imagination; 
a staff trained in play-acting to further the alienist’s efforts to expel the 
patient’s fixed ideas -  all this combined with salutary doses o f  therapeutic 
terror (sealing-wax dropped onto the palms, whipping with nettles, sub
mersion in a tub o f  eels) to overwhelm the patient. His Magazin fiir  die 
psychische Heilkunde (1805) [Journal for Psychological Therapy] helped 
put Germ an psychiatry on the map.

T h e  psychological approach to madness was developed with J. C . A. 
Heinroth (1773 -18 4 3) and Karl Ideler (1795-1860). T h is also drew 
heavily on Romanticism, with its speculative metaphysics and empa- 
thetic exploration o f  the inner consciousness. A  pious Catholic who 
taught psychiatric medicine at Leipzig University, H einroth viewed 
mental disorder in religious terms, and the aetiological explanations 
offered in his Lehrbuch der Storungen des Seelenlebens (1818) [Textbook 
o f  M ental Disturbances] disparaged physical causes. H e compared 
insanity and sin; both were voluntary and hence transgressive renunci
ations o f the rational free will which was G o d ’s gift. M oral treatment 
must expose the madman to the healthy and religious personality o f the 
alienist. ‘In the great majority o f  cases,’ he insisted, ‘it is not the body
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but the soul itself from which mental disturbances directly and primarily 
originate.’ H e proposed a combination o f gentle therapies with severe 
methods (shock, restraint and punishments) for intractable conditions. 
Each case required individual diagnosis and prescription, for which 
detailed case histories were essential.

O ther Germ an psychiatrists deplored the speculative fantasies o f 
such ‘psychicists’, which they associated with the anti-scientific tenden
cies o f  Romanticism, cultivating instead an organic orientation which 
looked for its model to the prestigious science o f physics. In this 
Maximilian Jacobi (1775-18 58 ) was the key early figure, but the main 
aetiological assumptions were laid down in J. B. Friedreich’s (179 6 - 
1862) Versuch einer Literdrgeschichte der Pathologie und Therapie derPsych- 
ischen Krankenheiten (1830) [Attempt at a H istory o f  the Literature o f 
the Pathology and Therapy o f Psychic Illnesses]. Rebutting Heinroth, 
Friedreich stressed material causes. T h e  Viennese physician Ernst von 
Feuchtersleben (1806-49) aimed to weave psychic and somatic strands 
into a personality-based psychiatry, aiming for an ambitious synthesis 
o f neurophysiology, psychology and psychotherapeutics. T o  Feucht
ersleben, developing something akin to the modern concept o f ‘psy
chosis’ , ‘psychopathy’ meant a disease o f the whole personality.

T h e  core tradition o f Germ an university psychiatry was founded by 
W ilhelm  Griesinger (1817-68). Sympathetic to the new materialistic 
currents emerging in the physiology o f H elm holtz and du Bois- 
Reymond, Griesinger boldly asserted that ‘mental illnesses are brain 
diseases’. His insistence that ‘every mental disease is rooted in brain 
disease’ encouraged brain pathology research aimed at finding the phys
ical location o f mental disorders. Y et even Griesinger conceded in Patho
logie und Therapie der psychischen Krankheiten (1845) [Pathology and 
Therapy o f  Psychiatric Diseases] that not all pathological states were 
accompanied by detectable cerebral lesions. M ental disease, in his view, 
was typically progressive, moving from depressive states to more 
behaviourally and cognitively disruptive conditions. T h e  underlying 
somatic abnormality would begin with excessive cerebral irritation, lead
ing to chronic, irreversible patho-anatomical brain degeneration, and 
ending in the disintegration o f the ego, common in chronic mania and 
dementia.

Griesinger’s pronouncements defining mental disorder as brain dis
ease (‘Psychological diseases are diseases o f the brain’; ‘insanity itself 
. . .  is only a symptom’) had a dogmatic ring. But he qualified them, and
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his aetiology was multifactorial. Am ong predisposing and precipitating 
causes o f mental disease, he mentioned heredity, brain inflammation, 
anaemia, head injury and acute febrile disease; however, he also discussed 
‘psychical causes’ . His stress upon the transition from normal to patho
logical psychic processes, and on the progressive course o f  psychiatric 
illnesses was later taken up by Kraepelin. For Griesinger, belief in the 
somatic origin o f  such disorders was meant to give hope to science and 
restore dignity to patients traditionally stigmatized by a diagnosis o f 
lunacy.

Griesinger set academic psychiatry on course, pressing for the 
congruence o f  psychiatry and neurology and for the establishment o f 
neuropsychiatric clinics -  campaigns conducted in the Archiv fiir  Psychi
atric, which he established in 1868. His Berlin successor, Carl W estphal 
(1833-90), continued in his tradition o f brain psychiatry, publishing 
monographs on diseases o f the brain and spinal cord. After 1850, this 
kind o f  university psychiatry prospered in German-speaking Europe, 
supported by the twin pillars o f German medical education, the poly
clinic and the research institute. Unlike asylum superintendents in 
England, the top university psychiatrists did not share their patients’ 
lives night and day, and their orientation was hardly therapeutic. T h e 
goal o f  university psychiatry was more the scientific understanding o f 
psychiatric disorders through systematic observation, experimentation 
and dissection.

Following Griesinger, Theodor M eynert, Carl W ernicke and other 
scions o f this academic tradition sought to create a rigorous psychiatry 
wedded to neurology and neuropathology and rooted in scientific 
materialism. A  product o f  the illustrious Vienna medical school, 
M eynert (1833-92) spent his entire career there, first as assistant to 
Rokitansky, and from 1870 as professor o f psychiatry. Essentially a 
neuropathologist and more dogmatically somaticist than Griesinger, he 
subtitled his textbook, Klinik der Erkrankungen des Vorderhims (1884) [A 
Clinical Treatise on the Diseases o f the Forebrain], in protest against 
what he condemned as the wishy-washy mentalistic connotations o f 
‘psychiatry’ . H e conducted distinguished research in neuroanatomy, and 
his laboratory established his reputation and attracted students including 
Forel and W ernicke. In practice, however, his organic programme ran 
into grave problems, and he was reduced to concocting various vague 
entities, such as the primary and secondary ego, to describe his patients’ 
behavioural and thought disorders.
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W ernicke (1848-1905) represents the apogee o f German neuro
psychiatry. His lifelong pursuit o f cerebral localization centred around 
a consuming interest in aphasia. H e helped establish the concept o f 
cerebral dominance and delineated the symptoms following various sorts 
o f brain damage in two extremely influential texts: his three-volume 
Lehrbuch der Gehimkrankheiten (18 8 1-3) [Manual o f Brain Diseases], 
and his Grundriss der Psychiatrie (2nd ed., 1906) [Foundations o f Psy
chiatry],

D E G E N E R A T I O N

W hile claiming their science could provide explanations o f the patho
physiological and neurological mechanisms o f psychiatric disorders, 
organicists were far from sanguine about cures. This pessimism, 
reflected elsewhere, was in part a product o f  their patient populations; 
asylums everywhere were filling with patients with intractable and seem
ingly irreversible organic disease, notably tertiary syphilitics. T h era
peutic pessimism bred a new hereditarianism. Advocates o f moral 
therapy and asylum reform had expressed confidence in early treatment 
and environmental manipulation; by mid century, however, the accumu
lation o f long-stay cases eroded hopes, and attention to family back
grounds suggested inherited psychopathic traits. These observations 
were systematized into a degenerationist model by two French psy
chiatrists, Esquirol’s pupil J. Moreau de Tours (1804-84) and Benedict 
Augustin M orel (1809-73), and in England by H enry Maudsley.

Physician to large asylums in Mareville and Saint-Yon, M orel turned 
degeneration into an influential explanatory principle in his Traite des 
degenerescencesphysiques et morales (1857) [Treatise on Physical and M oral 
Degeneration]. Produced by both organic and social factors, hereditary 
degeneration was seen by him as cumulative over the generations, 
descending into imbecility and finally sterility. A  typical generational 
family history m ight pass from neurasthenia or nervous hysteria, 
through alcoholism and narcotics addiction, prostitution and crim i
nality, to insanity proper -  and finally utter idiocy. O nce a family was 
on the downhill slope the outcome was hopeless. Alcoholism -  a concept 
coined in 1852 by the Swede Magnus Huss (1807-90) -  provided a 
model for a degenerative disease, since it combined the physical and 
the moral, was widespread among pauper lunatics, and supposedly led
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to character disintegration. Valentin M agnan (18 35 -19 16 ) set M orel’s 
theories into the mould o f  evolutionary and reflex biology with his idea 
o f ‘progress or perish’; his opinions were dramatized in Emile Z ola ’s 
novels, particularly L ’Assommoir (1877), in which M agnan appears as an 
asylum doctor.

These French attitudes caught the mood o f  the times, echoing 
bourgeois fears in a mass society marked by proletarian unrest and 
socialist threats. Griesinger acknowledged his debt to M orel, and M ey- 
nert, W ernicke and other brain psychiatrists documented the heredit- 
arian dimensions o f insanity. M eynert’s Viennese successor, Richard 
von Krafft-Ebing was an exponent o f degenerationist thinking. Best 
known for his Psychopathia Serualis (1866) [Sexual Psychopathology], a 
study o f  sexual ‘perversion’ and ‘inversion’ (that is, homosexuality), he 
classified various disorders as psychische Entartungen, constitutional 
degeneration.

Paul M obius (1854-1907) and M ax Nordau (1849-1923) helped to 
popularize degenerationist thought. Exploring the presumed connexions 
between genius and insanity, M obius was intrigued by hypnosis, hysteria 
and the relations between sexual pathology and madness, publishing 
widely on sexuality and gender differences. W om en were slaves to their 
bodies: ‘Instinct makes the female animal-like.’ H igh intelligence in 
women was so unusual as to be positively a sign o f degeneration. Pro
ducing a classification o f psychiatric disorders admired by Emil Kraepelin 
(1856-1926), M obius endorsed the notion o f  hereditary degeneration, 
though his particular fascination was with those called ‘de'generes super- 
ieurs’, i.e. individuals o f abnormally high intelligence. H e produced 
‘pathographies’ which examined the relationships between genius and 
insanity through the lives o f  men such as Rousseau and Goethe.

M orel’s ideas were taken up in Italy by the psychiatrist and crim ino
logist Cesare Lombroso (1836-1909), who viewed criminals and psychi
atric patients as degenerates, evolutionary throwbacks often identifiable 
by physical stigmata: low brows, jutting jaws and so forth. Comparable 
physical evidence o f  degenerative taints could be found in non-European 
races, in apes and in children.

A  more optimistic reading o f tendencies towards degeneration was 
predictably taken in America. T here G eorge M . Beard (1839-83) popu
larized the concept o f  ‘neurasthenia’, regarded as a kind o f nervous 
weakness produced by the frantic pressures o f advanced civilization and 
diagnosed as an early stage o f progressive hereditary degeneration, all
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o f which proved a drain on the individual’s finite reserve o f ‘nerve 
force’. Beard’s ideas were developed further by Silas W eir M itchell o f 
Philadelphia (1829-1914), who introduced the ‘W eir M itchell treat
m ent’ (bed rest and strict isolation) as a way o f overcoming such tenden
cies. But American thinking had its darker side too; the filling up o f 
asylums brought fears that insanity was epidemic. T h e  trial in 1881 o f 
Charles Guiteau, the murderer o f President Garfield, spotlighted issues 
o f heredity, criminality and moral insanity, since psychiatrists based 
defence testimonies on their conviction that the assassin was a degener
ate. By 1900 lobbies were urging compulsory confinement, sterilization 
and other eugenic measures, as well as the use o f psychiatry for immi
gration control.

Late nineteenth-century psychiatry also came under other scientific 
influences. T h e  neurologist John Hughlings Jackson (18 3 4 -19 11) used 
the evolutionary philosophy o f H erbert Spencer (1820-1903) as the 
basis for his accounts o f nervous function and dysfunction, and H enry 
Maudsley (18 35-19 18 ) developed an outlook heavily influenced by 
neurology and evolutionary biology. Inspired by the institutional 
achievements o f Kraepelin, and finding asylum psychiatry hamstrung 
by routine cures, M audsley laid the foundations for the M audsley H ospi
tal in his will. It opened in London in 1922. Its medical school, which 
became the Institute o f  Psychiatry, was intended as a site where graduate 
psychiatric training and research could be pursued in conjunction with 
a large psychiatric hospital.

Kraepelin’s work was the culmination o f  a century o f descriptive 
clinical psychiatry and psychiatric nosology. Building on Karl 
Kahlbaum’s (1828-99) conception o f the disease entity as distinct from 
the patient’s psychopathological state, Kraepelin approached his patients 
as symptom carriers, and his case histories concentrated on the core 
signs o f each disorder. Com bining earlier descriptions by Kahlbaum 
(1catatonia), M orel (demenceprecoce) and Ewald Hecker (1843-1909) (hebe
phrenia) into a single category, he formulated the idea o f dementia praecox, 
a degenerative condition, which was the forerunner o f schizophrenia, 
distinguishing it from manic-depressive psychoses (Falret’s old ‘circular 
insanity’). Kraepelin’s classification remains the framework for much 
modern psychiatry -  indeed, his textbook can be seen as the forerunner 
o f today’s Diagnostic and Statistical Manuals. His interest in the natural 
history o f mental disorders involved him in the entire life histories o f 
his patients in a longitudinal perspective which privileged prognosis.
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A  follower o f  the great experimental psychologist W ilhelm  W undt 
(1832-1920), Kraepelin also pioneered psychological testing in psychi
atric patients and made quantitative correlations between bodily state 
and mental disorders. Fostering research, his M unich clinic became an 
international attraction and the inspiration for similar establishments 
elsewhere. Am ong his colleagues was Alois Alzheimer (18 6 4 -19 15), 
whose researches into dementia led to the formulation o f  Alzheim er’s 
disease.

H eredity played a part in his conceptual framework, but Kraepelin 
was critical o f the wider theory o f degenerationism -  one point he had 
in common with Freud, though in general they viewed each other warily. 
W ith  only nominal expectations about the efficacy o f  treatment, Kraepe
lin was gloom y about the outcome o f major psychiatric disorders, especi
ally dementia praecox. By 1900 the optimism for curability with which 
the nineteenth century had opened had almost entirely run into the 
sands; the asylums had filled up with patients for whom cures were no 
longer expected. ‘W e know a lot and can do little,’ commented G eorg 
Dobrick, a Germ an asylum doctor, in 1910.

It is not surprising that psychiatry seemed to many to turn into 
society’s policeman or gate-keeper, designed to police the boundaries 
between the sane and the insane, the normal and the pathological. W hen 
such attitudes linked up with degenerationism and eugenics, it could 
lead to psychiatric politics in which it would be decided that the lives 
o f  the mentally ill were not ‘worth living’ and were a threat to society; 
from the 1930s, N azi psychiatry decided that schizophrenics as well as 
Jews had to be eliminated.

T o  some degree in reaction against the hopelessness o f  asylum psy
chiatry and the dogmatism o f the somaticists, a new dynamic psychiatry 
appeared in the late nineteenth century. Its historical roots include 
M esm er’s therapeutic use o f  ‘animal magnetism’, later called hypnotism 
by the M anchester surgeon James Braid (1795-1860). W ith  its dis
sociations and apparent automatism o f behaviour, hypnotism unveiled 
hitherto hidden dimensions and layers o f the personality and raised new 
issues about the will, unconscious thinking and the unity o f the self.

Linked to scientific exploration o f mediums and spiritualism, the 
dynamic aspects o f the psyche were investigated by physicians such as 
A. A. Liebault (1823-1904) and H. M . Bem heim  (1840 -1919) in 
Nancy, while Jean-Martin Charcot (1825-93) made hypnotism central
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to his hysteria studies. A t his clinic at the Salpetriere, the giant public 
hospital in Paris, Charcot demonstrated the diagnostic potential o f  hyp
notism and developed ideas o f the aetiology o f  hysteria and related 
neuroses. Addressing its manifestations, he undertook a massive clinical 
scrutiny o f  hysterical pathology, exploring m otor and sensory symptoms, 
bizarre visual abnormalities, tics, migraine, epileptiform seizures, som
nambulism, hallucinations, word blindness, alexia, aphasia, mutism, con
tractures, hyperaesthesias, and numerous other deficits -  and had some 
measure o f  success in mapping hysteria onto the body. H e was delighted, 
for instance, to discover hysterogenic points, zones o f  hypersensitivity 
which, when fingered, provoked an attack; it confirmed his convic
tion o f  the reality o f  ‘latent hysteria’ . Y et his early faith that scientific 
investigation into hysteria would systematically reveal demonstrable 
neurological substrates proved a forlorn hope.

Charcot made extensive use o f hypnosis as a diagnostic device to 
uncover hysteria. W hat he failed to realize was that the hypnotic and 
hysterical behaviours o f his ‘star’ hysterical performers were artefacts 
produced by his own personality and expectations within the theatrical 
and highly charged atmosphere o f  the Salpetriere, not objective 
phenomena waiting to be scientifically observed. H e deceived himself 
into thinking his patients’ behaviours were real rather than the products 
o f suggestion. T h e  months Sigmund Freud spent in Paris in 1885 were 
crucial to his development, and psychoanalysis has never been able to 
escape the charge that, as with Charcot, its ‘cures’ are largely the product 
o f suggestion.

F R E U D

Trained in Vienna in medicine and physiology, Freud (1856-1939) 
received his M D  in 1881, specializing in clinical neurology. W orking 
with the Viennese physician Josef Breuer (1842-1925), he became 
alerted to the affinities between hypnosis, hysteria and neuroses. Breuer 
told Freud about a patient, ‘Anna O .’, whose bizarre hysterical symptoms 
he treated from 1880 by inducing hypnotic states during periods o f  
‘absence’ (dissociation), systematically leading her back to the onset 
o f  each symptom, one by one. O n re-experiencing the precipitating 
traumas, the relevant hysterical symptom vanished. T h e  time Freud 
spent with Charcot gave him a theoretical framework for understanding
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Breuer’s experiences -  not least a hint o f the sexual origin o f  hysteria 
(‘c’est toujours la chose genitale,’ Charcot confided to him). W hen he 
returned to Vienna, Freud and Breuer began a close collaboration that 
resulted in 1895 in the publication o f their joint Studien iiber Hysterie 
[Studies on Hysteria].

In the early 1890s Freud developed his theory that neurosis stemmed 
from early sexual traumas. His hysterical female patients, he then main
tained, had been subjected to pre-pubescent ‘seduction’ -  that is, sexual 
abuse by the father; repressed memories o f  such assaults were the trig
gers o f  their trouble. H e spelt out this ‘seduction theory’ to his friend 
W ilhelm  Fliess in M ay 1893, and during the next three years his enthusi
asm for his shocking hypothesis mounted until, on 21 April 1896, he 
went public in a lecture in Vienna on the aetiology o f hysteria.

T h e  next year, however, on 21 September 1897, he confessed to 
Fliess, ‘I no longer believe in m y neurotica’ -  that is, the seduction 
theory. Freud had convinced himself that his patients’ seduction stories 
were fantasies, originating not in the perverse deeds o f adults but in the 
erotic wishes o f  infants. T h e  collapse o f the seduction theory brought 
the birth o f  the idea o f  infantile sexuality and the Oedipus complex -  
first disclosed to Fliess a month later:

I have found love of the mother and jealousy o f the father in my 
own case too, and now believe it to be a general phenomenon of 
early childhood . . .  if that is the case, the gripping power o f Oedipus 
Rex, in spite of all the rational objections to the inexorable fate 
that the story presupposes, becomes intelligible.. . .  Every member 
of the audience was once a budding Oedipus in phantasy . ..

U p  to his very last publication in 1939 Freud held to its importance: 
‘I f  psycho-analysis could boast o f  no other achievement than the dis
covery o f the repressed Oedipus complex, that alone would give a claim 
to be included among the precious new acquisitions o f mankind.’ T h e  
twin pillars o f orthodox psychoanalytic theory -  the unconscious and 
infantile sexuality -  thus emerged from Freud’s volte face-, had the 
seduction theory not been abandoned, psychoanalysis would not exist.*

* In his The Assault on Truth (1983), Jeffrey Masson has argued that Freud got it right 
first time; it was the abandonment of the seduction theory that was the error, a betrayal 
of the truth and of his patients. This betrayal was in part due to the death of Freud’s 
father in October 1896: thenceforth Papa Sigmund stood in the father’s shoes; psycho
analysis was a cover-up.
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In due course, tensions separated Freud from Breuer, who favoured 
physiological hypotheses and the use o f hypnotic techniques. Freud 
moved more in the direction o f psychological mechanisms, abandoning 
hypnosis and developing psychoanalysis. H e advanced challenging 
theoretical concepts such as unconscious mental states and their 
repression, infantile sexuality and the symbolic meaning o f dreams and 
hysterical symptoms, and he prized the investigative techniques o f  free 
association and dream interpretation, two methods for overcoming 
resistance and uncovering hidden unconscious wishes.

In his Introductory Lectures (19 16 -17 ), Freud promoted the notion 
o f conversion as a ‘puzzling leap from the mental to the physical’, and 
continued to describe hysterical symptoms as symbolic representations 
o f unconscious conflicts. During the First W orld  W ar, his ideas about 
the psychogenesis o f hysterical symptoms were applied to shellshock 
and other war neuroses: soldiers displaying paralysis, muscular contrac
ture, and loss o f  sight, speech and hearing with no apparent organic 
basis were regarded as suffering from conversion hysteria. Th ough  in 
principle still committed to scientific biology, in reality Freud explained 
psycho-dynamics without reference to neurology.

His ideas became central to the twentieth-century understanding 
o f  the self -  among them the dynamic unconscious and the insights into 
it afforded by free association; the meaning o f  dreams; repression and 
defence mechanisms; infantile sexuality; the sexual foundations o f neur
osis and the therapeutic potential o f transference.

In his later years, while continuing to elaborate his theories o f 
individual psychology -  for example, developmental phases, the death 
instinct, the ego, superego and id -  Freud extended his insights into 
the social, historical, cultural and anthropological spheres, including 
psychohistorical studies o f Leonardo da Vinci, the origins o f incest 
taboos, patriarchy and monotheism. H e saw himself as a natural scientist, 
but his ideas enjoyed their main impact in other fields. W ith  its new 
view o f the personality, Freudian psychoanalysis changed the self-image 
o f  the western mind.
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P S Y C H O A N A L Y S I S

Freud visited the N ew  W orld in 1909, and psychoanalysis proved par
ticularly influential in the United States, with a number o f  pioneer 
analysts emigrating there, notably Alfred Adler (1870-1937) and Helene 
Deutsch (1884-1982).

Adler is remembered largely for his theory o f inferiority: a neurotic 
individual would over-compensate by manifesting aggression. After par
ticipating in the psychoanalytic circle o f Sigmund Freud in its early 
years, he broke with orthodox Freudianism and elaborated his own 
theory in Uber den nervosen Charackter (1912) [The Nervous Character], 
Later, he directed his psychological theories to exploring the social 
relations between individual and environment, stressing the need for 
social harmony as the way to avoid neurosis. His views became part o f 
an American commitment to social stability based on individual adjust
ment and adaptation to healthy social forms.

T h ere was a strong Swiss tradition in psychiatry. Eugen Bleuler 
(1857-193 9) at Burgholzli, the Zurich psychiatric hospital, deployed 
psychoanalytic theories in his descriptions o f  schizophrenia, a term he 
coined for the illness idea he developed from Kraepelin’s dementia prae- 
cox. But it was Carl Jung’s (18 75 -19 6 1) influence which was predom i
nant, especially after he broke with Freud in 1912 and developed 
‘analytical psychology’, a less sexual vision o f the unconscious psyche. 
A  pastor’s son, Jung trained in medicine in his native Basel before 
specializing in psychiatry. After meeting Freud in 1907, he was for a 
few years the master’s favourite son. Schisms developed, however, 
worsened in 1912 when Jung’s Wandlungen und Symbole der Libido [The 
Psychology o f  the Unconscious] repudiated many o f Freud’s key 
theories (e.g., the sexual origin o f the neuroses), and by 1914 the rift 
was complete.

Jungian analytic psychology claimed to offer a more balanced view 
than Freud o f the psyche and its different personality types, developing 
the concepts o f the extravert and introvert in his Psychologische Typen 
(1921) [Psychological Types]. H e prized a healthy balance o f opposites 
(animus and anima, the male and female sides o f the personality), and 
was fascinated by the symbiosis o f thought, feeling and intuition. He 
maintained the existence o f a ‘collective unconscious’, stocked with
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latent memories from mankind’s ancestral past. Studies o f dreams, o f 
art and anthropology led to a fascination with archetypes and myths 
(e.g., the earth mother), which he believed filled the collective uncon
scious, shaping experience, and, as stressed in his final book, Mensch und 
Seine Symbole (1964) [Man and His Symbols] forming the springs o f 
creativity. W ith  its vision o f the self finding realization in the integrated 
personality, Jung’s analytic psychiatry remains inspirational on ‘new age’ 
thinking as a personal philosophy o f life.

In France Pierre Janet (1859-1947) elaborated theories o f personal
ity development and mental disorders which long dominated French 
dynamic psychiatry. Exploring the unconscious, Janet has left sensitive 
clinical descriptions o f hysteria, anorexia, amnesia and obsessional neur
oses, and o f their treatment with hypnosis, suggestion and other psycho
dynamic techniques. H e proposed a general theory to account for mental 
phenomena, correlating hysteria with what he called ‘subconscious fixed 
ideas’ and proposing to treat it with ‘psychological analysis’ . T here were 
many similarities between Janet’s views and early Freudian psycho
analysis.

Psychoanalysis spread rather slowly to the United Kingdom . T here 
was, perhaps, a deep-rooted Anglo-Saxon distrust o f depth psychiatry. 
M ental disturbances and other personal crosses were viewed as private 
tragedies, to be coped with domestically, with the aid o f a discreet 
family doctor and trusty retainers. An early British Freudian, David 
Eder (1866-1936), recalled addressing a paper in 19x1 to the N euro
logical Section o f  the British Medical Association on a case o f  hysteria 
treated by Freud’s method. A t the end o f his talk, the entire audience, 
including the chairman, rose and walked out in icy silence. T h e  distin
guished psychiatrist, Charles M ercier (18 52-19 19 ), a one-time col
league o f Hughlings Jackson, gloated in 1916 that ‘psychoanalysis is 
past its perihelion, and is rapidly retreating in to the dark and silent 
depths from which it emerged. It is well that it should be systematically 
described before it goes to join pounded toads and sour milk in the 
limbo o f discarded remedies.’

Nevertheless inroads were made, aided by the crisis in explanations 
produced by shellshock during the First W orld W ar. T h e  main pion
eering individual in spreading the gospel was Ernest Jones (1879-1958). 
A  founder o f  the London Society o f Psychoanalysis (1913) (reborn in 
1919 as the British Society for Psychoanalysis), the W elshman Jones 
became a close friend o f Freud and later his biographer. In 1912, he
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brought out the first book published in England in this field: Papers 
on Psycho-Analysis. His ebullient personality, vanity and extraordinary 
energies made him a born proselytizer. Later, M elanie Klein (1882- 
1960) and Anna Freud (1895-1982) enriched the scene, Anna having 
fled to England with her father in 1938. Freudians and Kleinians crossed 
swords over the interpretation o f the infant unconscious; in London 
the Tavistock C linic promoted the cause o f psychotherapy, especially 
for children and families.

Perhaps shocked into modernity by the horrors o f the war, the 
lay public became increasingly receptive. In the 1910s the number o f 
publications noting psychoanalytical matters was increasing. In 1919, it 
was reported that interest in psychoanalysis was ‘now growing by leaps 
and bounds’; Freud’s books, grumbled The Saturday Review, were now 
‘discussed over the soup with the latest play or novel’ , while ‘every 
moderately well-informed person now knows something about Jung and 
Freud.’ O n the whole, the press preferred Jung’s theories to Freud’s, 
finding the latter’s sexual views ‘repugnant to our moral sense’ .

In due course, the spread o f  Freudian notions led to his ideas gaining 
ground -  it became reputable in the inter-war years and conventional 
by the 1950s that ordinary people might have ‘complexes’ , and that 
neuroses ran like a watermark through the population at large: juvenile 
delinquency, housewife blues, family conflicts, alcoholism, adjustment 
problems, generational tensions and so forth. By the 1950s, popular 
psychological culture had created new and exciting images like the ‘crazy 
mixed-up kid’ -  the more modern and down-market version o f the 
melancholy poet or Romantic genius.

T h e  psychiatrization o f everything occurred first in the United 
States. It was a trend deliciously mocked in some o f Stephen Sondheim ’s 
lyrics to West Side Story (1956), in which the crazy mixed-up young 
N ew  Yorkers taunt the police officer on the warpath:

Officer Krupke, you’re really a square;
This boy don’t need a judge, he needs an analyst’s care!
It’s just his neurosis that oughta be curbed,
H e’s psychologic’ly disturbed.
W e’re disturbed, we’re disturbed, we’re the most disturbed,
Like we’re psychologic’ly disturbed.
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D E S P E R A T E  R E M E D I E S

T h e  phenomenal growth o f psychoanalysis overshadowed developments 
in the medical treatment o f mental problems. T h e  consequences o f 
bacterial infections for brain function were identified, beginning with 
syphilis, and Julius W agner-Jauregg (1857-1940) discovered that coun
ter-infection with malaria was effective against general paresis o f  the 
insane. M edicine developed a variety o f techniques for treating neurosis 
or psychoses -  some successful, others dangerous failures. Insulin was 
employed against schizophrenia. Though hazardous, insulin shock 
brought some positive results. W hile working with epileptics, Ladislaus 
Joseph M eduna (1896-1965) developed a shock treatment in which 
camphor was the convulsive agent, producing convulsions so violent 
that patients suffered broken bones. In 1938, working at a neuropsychi
atric clinic in Genoa, U go  Cerletti (1877-1963), began to use electric 
shocks ( E C T )  for alleviating symptoms in severe depression. Psycho
surgery too enjoyed popularity in the 1930s and 1940s.' A t Lisbon U ni
versity, Egas M oniz (18 74-1955) claimed that obsessive and 
melancholic cases could be improved by frontal leucotomy, surgical 
severance o f  the connections o f the frontal lobes with the rest o f the 
brain. Although he received universal acclaim and a N obel Prize in 
1949, M oniz was attacked for altering the mental states o f individuals.

Such developments -  violent, invasive and frankly experimental -  
signal the desperation o f well-meaning psychiatrists to do something 
for the masses o f  forgotten patients in asylums. Equally, they reflect the 
powerlessness o f those patients in the face o f reckless doctors, and the 
ease with which they become experimental fodder.

M O D E R N  D E V E L O P M E N T S

From the mid twentieth century expectations rose for psychopharmaco
logy. T h e  first psychotropic drug, lithium, was used to manage manic 
depression in 1949. Antipsychotic and antidepressant compounds, not
ably the phenothiazines (Largactil -  referred to by its critics as the 
‘liquid cosh’) and imipramine, were developed in the early 1950s. T h e  
prominent British psychiatrist W illiam  Sargant (1907-88) saw in the
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new drugs a release from the shadowland o f the asylum and the folly 
o f Freudianism. Drugs, he said, would enable doctors to ‘cut the cackle’, 
predicting that the new psychotropic drugs would eliminate the problem 
o f mental illness by the 1990s. Psychopharmacology certainly brought 
a new self-confidence and therapeutic optimism to the psychiatric pro
fession. It promised a relatively safe, cost-effective method o f  alleviating 
mental suffering without recourse to lengthy hospital stays, psychoanaly
sis or irreversible surgery. It also restored psychiatry’s wishful identity 
as a ‘hard’ science.

G row ing reliance on psychotropic drugs seemed one solution to 
the problem o f  the asylum. T h e  more forward-looking psychiatrists o f 
the inter-war years in Europe and America had grown critical o f the old 
mental hospitals which haunted the landscape. N o t least, their putatively 
clear segregation o f the sane from the mad no longer seemed to make 
epidemiological sense. Psychiatrists increasingly voiced the view that 
the bulk o f mental disorders were to be found not among asylum popu
lations but in the community at large. T h e emphasis was falling upon 
neuroses not severe enough to warrant hospitalization or certification 
but considered to be endemic. ‘D uring the last 30 years,’ W illy  M ayer- 
Gross tellingly noted, ‘the interest o f psychiatry has shifted from the 
major psychoses, statistically relatively rare occurrences, to the milder 
and borderline cases, the minor deviations from the normal average.’ 
Psychiatry needed to become properly informed about apparently new 
patterns o f morbidity.

Psychiatric attention was thereby being extended to ‘milder’ and 
‘borderline’ cases, and mental abnormality began to be seen as part o f 
normal variability. A  new social psychiatry was being formulated, whose 
purview extended over an entire populace. T h e  implied blurring o f 
the polar distinction between sane and insane was to have momentous 
practical consequences for custody and care. As emphasis tilted from 
institutional provision perse to the clinical needs o f the patient, it pointed 
in the direction o f  the ‘unlocked door’, prompting a growth in out
patients’ clinics, psychiatric day hospitals and regular visiting, and 
encouraging treatments which emphasized discharge. T hese develop
ments presaged the waning o f  the asylum era.

Y et that passage was not smooth. Some hoped to effect a modern
ization o f the mental hospital from within, and from the late 1940s a few 
English mental hospitals unlocked their doors. ‘Therapeutic communi
ties’ were set up -  distinct units o f up to a hundred patients within the



P S Y C H I A T R Y

larger hospitals -  in which physicians and patients cooperated to create 
more positive therapeutic environments, eroding authoritarian hier
archies between staff and inmates. A  therapeutic community designed for 
the rehabilitation o f those with personality disorders was established at 
Belm ont Hospital by Maxwell Jones (1907-1990), ushering in ideas o f 
shared decision-making and an increasingly relaxed atmosphere.

Others insisted on far more drastic measures. This led to the 1960s’ 
antipsychiatry movement, with three main beliefs: mental illness was 
not an objective behavioural or biochemical phenomenon but a label; 
madness had a truth o f its own; and, under the right circumstances, 
psychotic madness could be a healing process and should not be pharma
cologically suppressed.

T h e  most charismatic proponent o f antipsychiatry was Ronald Laing 
(1927-89), a Scottish psychiatrist influenced by existential philosophers. 
In 1965 Laing established an antipsychiatric community (‘hospital’ was 
deliberately avoided) at Kingsley Hall in a working-class London neigh
bourhood, where patients and psychiatrists lived under the same roof. 
Psychiatrists were said to ‘assist’ patients in living through the full-scale 
regression entailed by schizophrenia. An attractive writer, Laing in par
ticular won a following among liberal intelligentsia at the time o f the 
counter-culture and student protests against the Vietnam W ar. Films 
like Family Life (1971) and One Flew Over the Cuckoo's Nest (1975) m obil
ized public feeling against the policing role o f  psychiatry and the ageing 
asylums.

T h e  movement had many centres. Its chief American spokesman 
was Thom as Szasz (b. 1920); in France M ichel Foucault (1926-84) lent 
his support. Antipsychiatry gave impetus to the deinstitutionalization o f 
the insane in the late 1970s and the 1980s. A t the same time, and from 
a different angle, politicians took up the cause o f community care, keen 
to reduce costly psychiatric beds and to phase out mental hospitals. 
Enoch Powell, British minister o f health, announced in 1961 that the 
old mental hospitals (‘isolated, majestic, imperious, brooded over by the 
gigantic watertower and chimney combined, rising unmistakable and 
daunting out o f the countryside’) should be scaled down or closed down, 
and that those requiring in-patient treatment should be treated by local 
hospitals.

T h e  question o f the reality o f psychiatric diseases continues prob
lematic. W ith  each new edition o f the Diagnostic and Statistical Manual 
o f  the American Psychiatric Association, some disorders disappear and
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others appear, including ‘post-traumatic stress disorder’ and ‘attention 
deficit disorder’. T here are now tens o f thousands o f people in the 
United States claiming that parental abuse in childhood has produced 
major psychological trauma, the repressed memory o f which is being 
recovered thanks to the ministrations o f  their psychoanalysts. Sceptics 
claim that such ‘recovered memories’ memories are false and pure arte
facts created by the suggestion o f  psychotherapists, and licensed by 
fashionable diagnostics.

T h e  antipsychiatry movement has now largely spent its force. But 
as the end o f the twentieth century approaches, psychiatry lacks unity 
and remains hostage to the mind-body problem, buffeted back and 
forth between psychological and physical definitions o f its object and 
its techniques. D rug treatments have become entrenched. D uring the 
1960s, the tranquillizer Valium  (1963: diazepam) became the most 
widely prescribed drug in the world; also important w ereM iltow n (1955) 
and Librium  (i960). For a decade and more, central nervous system 
drugs have been the leading class o f drugs sold domestically by American 
manufacturers, usually accounting for about one fourth o f  all sales. 
Such preparations, developed in the last three decades, have permitted 
treatment o f  the mentally disturbed on an outpatient basis and substan
tially reduced the numbers o f institutionalized mental patients. T h e  
most explosive growth, however, has been in psychotherapy, where 
techniques involving group sessions, family therapy, sensitivity training, 
consciousness-raising, game- and role-playing, and behaviour modifi
cation through stimulus and reinforcement have transformed treatment 
o f mental problems.

D uring the last twenty years, growing cynicism, patients’ rights 
lobbies, the exposure o f administrative abuses and similar scandals, 
feminism, and other critical currents have questioned and undermined 
dramatically the standing o f orthodox professional psychiatric services 
and Freudian psychoanalysis. T h e  psychiatric profession has become a 
sitting target for the press and politicians.

A t the beginning o f the twentieth century the British Medical Journal 
was upbeat: ‘In no department o f medicine, perhaps, is the contrast 
between the knowledge and practice in 1800 and the knowledge and 
practice in 1900 so great as in the department that deals with insanity.’ 
N o t so the Journal o f Mental Science. Pointing in the same year to the 
‘apparent inefficacy o f  medicine in the cure o f insanity’, it took the 
gloom y view: ‘Th ough  medical science has made great advances during
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the nineteenth century, our knowledge o f the mental functions o f the 
brain is still comparatively obscure.’ T h e  Lancet managed to look in both 
directions at once, editorializing in 1913 that only then and belatedly was 
‘British psychiatry beginning to awake from its lethargy’.

T h e  close o f the twentieth century may bring the same variety o f 
diagnoses on developments within psychiatry. For some, it has been the 
century when the true dynamics o f the mind have been revealed by 
Freud; for others, psychoanalysis was a huge sideshow, and at last the 
organic understanding o f the brain is resulting in effective drugs, includ
ing, most recently, the anti-depressant Prozac. W ithin five years o f 
its introduction, eight million people had taken Prozac, which was 
supposed to make people feel ‘better than w ell’ .

T h e  trump card o f a new science o f the brain has often enough 
been played, unsuccessfully, in the history o f the discipline, and the 
claims o f brain scientists to understand consciousness and its terrors 
have been shown to be shallow, indeed deluded. W hether civilization’s 
treatment o f the mentally ill has become more humane in a century 
which gassed to death tens o f thousands o f schizophrenics is a question 
which permits no comforting answers about rationality and sanity.
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D U R I N G  T H E  S E V E N T E E N T H - C E N T U R Y  S C I E N T I F I C  R E V O L U T I O N ,  

controversies flared about the proper relations between theory and prac
tice, science and craft, and pure and applied knowledge. T h e  Baconian 
tradition stressed the marriage o f thought and action through experi
mentation; the scientific society, the private laboratory and other 
institutions formal and informal put the programme into practice. All 
these were to have lasting significance for medicine, alongside a further 
bone o f  contention: the ethics o f the links between the advancement o f 
knowledge and the relief o f suffering.

Yet, for long, debates about the methodology o f  natural philosophy 
touched medicine only obliquely. M edicine continued to rely upon its 
own canonical texts, and had its own procedures and sites for pursuing 
knowledge: the bedside and the anatomy theatre. M ost doctors swore 
by the tacit knowledge at their fingers’ ends, and in their heads, which 
they acquired in going about the quotidian business o f tending the sick. 
Even those anxious to make a name for themselves through authorship 
tended to operate within conventional frameworks. In his London prac
tice, Thom as Sydenham observed the natural history o f  seasonal fevers 
like a good Hippocratic, and M orgagni cut up bodies much as anatomists 
had been doing for a couple o f hundred years. Being guided by practice 
and case-oriented, medicine was slow to change. T h e microscope had 
been in existence for two hundred years before it became part o f every
day medical practice and transformed understanding.

Nineteenth-century observers noted that in many theatres o f life 
what had once been personal and subjective was becoming formalized. 
‘It is the Age o f M achinery’, declared Thom as Carlyle, ‘in every outward

5 2 5
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and inward sense o f that word; the age which, with its whole undivided 
might, forwards, teaches and practises the great art o f adapting means 
to ends. N othing is now done directly, or by hand; all is by rule and 
calculated contrivance.’ Teaching, administration, organization, licens
ing, certification, the dissemination o f knowledge -  all changed in line 
with Carlyle’s dictum; scholarly journals proliferated, and soon there 
were international conferences. T h e  first was held in Paris in 1867; the 
seventh, in London in 1881, attracted more than 3000 participants 
from seventy countries. Increasing specialization can be seen from the 
growing list o f  topics covered: hygiene (from 1852), ophthalmology 
(1857), otology (1876), tuberculosis (1888), dermatology (1889), physi
ology (1889) and psychology (1890).

M edicine too was mechanized in the wider, Carlylean sense, and 
the pursuit o f medical knowledge was increasingly carried out by teams 
in institutions, in a planned and organized way which obeyed the division 
o f scientific labour, whether following the model o f Paris hospital medi
cine or o f L iebig ’s chemist-breeding laboratory. T h e  virtues o f the new 
order were thoroughness and efficiency; the methods o f discovery had 
been discovered, innovativeness made routine. ‘T h e  future belongs to 
science’ , declared W illiam  Osier (1849-1919).

These developments threw up thorny problems. Could any single 
individual now know all, in the manner o f Galen or the polymath Haller? 
W as specialization to be welcomed or resisted -  was it even quackery 
in new guise? M ust the good clinician be a generalist (given that the 
sick person was a whole, a union o f the mental and the physical) or 
should he be the master o f  a single organ, one particular body system, 
one investigatory technique? M ore difficult perhaps, how was medicine 
to relate to the wider sciences o f nature and living systems? H ow  was it 
to interact with the rapidly expanding domains o f physiology, chemistry, 
zoology and botany, physics, and (more broadly still) with the philo
sophy o f science? Paris patho-anatomy had assumed the autonomy and 
sovereignty o f  medicine as a discipline: it would fathom disease, the 
whole disease and nothing but the disease. But all subsequent nine
teenth-century developments were implicit demonstrations that pure 
pathology couldn’t operate in isolation; the physician or medical scien
tist needed to assimilate other bodies o f knowledge: physiology, biology, 
histology, cytology, neurology, chemistry, physics, statistics, sociology 
and so on.

H ow, then, should this knowledge be mastered? H ow  should the
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young medical student best be instructed? Should research and specializ
ation be encouraged to instil the severe discipline o f science? O r was 
clinical acumen paramount? N o t least, was there a gold standard in 
medical knowledge? W ere mechanical or molecular models uniquely 
compelling, because physics and chemistry were exact sciences, objective 
and numerical? O r were they misleading because they were reductionist, 
hence blind to the power o f organization and the spark o f  life? For 
similar reasons, m ight it be misleading to make inferences to life itself 
from the phenomena o f dead bodies and to disease in the living? And 
what o f  vivisection experiments? Could one draw reliable inferences 
from animals to humans? O r did artificial experimental conditions 
produce only misleading findings, inapplicable to the daily realities o f 
sickness and recovery among humans with minds and emotions?

M any debated these issues and their wider ramifications for philo
sophy, ethics and truth, and reflections like Claude Bernard’s Introduction 
a retude de la medecine experimentale (1865) [Introduction to the Study o f 
Experimental Medicine] attained classic status. As already seen, the 
debates between Pasteur and Pouchet over spontaneous generation were 
about metaphysics no less than sound laboratory technique. But medicine 
never deliberately stopped to resolve the fundamental issues o f  truth and 
methods, or questions o f the relations between knowledge and healing, 
basic research, clinical research and bedside practice. These were tackled 
as they arose, when they were tackled at all. N either a monarchy nor even 
a parliament, medicine was a contested field occupied by rivals; it pro
ceeded by opportunities and emergencies, lucky breakthroughs, fortu
itous alliances, national traditions, the alchemy o f  individuals.

N othing better describes the modern medical environment than the 
vision o f the struggle for survival conjured up by D arwin’s Origin of 
Species (1859): a competitive arena in which adaptation produces niches 
in which some flourish, develop, innovate or adapt while other thinkers 
and practices fall by the wayside; nothing is pre-ordained in fulfilment 
o f some overriding transcendental scheme. As with Darwin’s vision o f 
nature, the panorama o f medicine is an arena o f waste, pain, death and 
imperfect mechanisms -  but also remarkable developments.

T h e nineteenth century brought specialization, bifurcation and frag
mentation in medical research and practice. Anatom y was already
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established, and human physiology leapt forward in certain directions, 
including rapid advances in understanding the functions o f  the lungs 
and digestive tract and in investigating the composition and functions 
o f  the blood. N europhysiology grappled with the reflex activity o f  the 
spinal cord, the electrical properties o f nerve fibres and the functions 
o f  the brain. By 1900 organic chemistry was making great strides with 
the study o f proteins, enzymes, and nucleic acids, and elucidating the 
mechanisms o f energy production and nutrition. T h e  newly christened 
biochemistry proceeded to show how cells were regulated by different 
chemical catalysts (enzymes). Sub-branches o f  physiology went on to 
explore how the functions o f  groups o f cells and organs were governed 
by hormones or reflex pathways in the nervous system. T h e  principle 
that all living processes could and should be understood in terms o f  the 
methods and models o f  chemistry and physics led to the emergence o f 
a new science: molecular biology.

T h ere was a geography to these developments. After 1850, the main 
site o f medical science moved from France to Germ any -  ‘As regards 
scientific medicine’, remarked the American John Shaw Billings in 1881, 
‘we are at present going to school in Germ any.’ ‘W hen I was a student,’ 
wrote his countryman Carl Binger (1889-1976), referring to the first 
decades o f the twentieth century,

a shift in emphasis had already occurred. The autopsy room, where 
so many of our predecessors had spent hours of concentrated labor, 
was giving way to the physiological laboratory, and correspond
ingly, in the clinic a brilliant and correct diagnosis (sometimes, to 
be sure, only corroborated at post-mortem examination) was no 
longer the supreme intellectual achievement. Insight and under
standing of mechanisms and processes became increasingly impor
tant. T he dynamic view was ascendant. N o longer were anatomists 
content with describing bones, muscles, and nerves, or pathologists 
with describing the gross and microscopic appearances of tissues. 
Experiment entered all these domains as it did the domain of medi
cine and surgery, and before long it became difficult to tell from 
the nature of the problem and the equipment in use what depart
ment you were in. The ancient, fixed, traditional academic borders 
were breaking down.

Bigger and better laboratories were developed to promote research in 
the blossoming basic sciences: microanatomy, physiology and organic 
chemistry. In Germ any the universities provided its main base, with
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associated or independent institutes as well. Robert K och headed four 
special centres in Berlin, the Institut fur Infectionskrankenheiten [Insti
tute for Infectious Diseases], erected in 1891 amid the hoopla over his 
apparent tuberculosis cure, being especially palatial, doubtless with a 
view to eclipsing the Institut Pasteur, opened in 1888. Financed by 
benefactions independent o f  the state and privately run, it was followed 
by the seeding o f the Instituts Pasteur d’O utre-M er in Saigon, 
Nhatrang, Algeria and Tunis, which concentrated on research into 
plague, cholera and malaria and other diseases afflicting Europeans in 
hot climates.

A  comparable research establishment was set up in London, the 
British Institute for Preventive M edicine (1891), subsequently renamed, 
after national heroes, first the Jenner Institute o f Preventive M edicine 
(1899) and then the Lister Institute (1903). W hile hospital charities 
prospered in Britain, medical research elicited little generosity, partly 
because o f  the intensity o f anti-vivisectionism. W hen the Jenner Insti
tute staged an appeal, less than 6 per cent o f  its target was attained in 
two years. Partly for this reason, the British scientific-medical lobby 
appealed to the state. T h e case for the endowment o f research was 
recognized in the creation o f a M edical Research Com m ittee (later 
M edical Research Council: M R C ), with a budget derived from income 
collected through the 1911 National Health Insurance scheme, and 
initially earmarked for investigating tuberculosis. T h e  M R C  was to 
prove influential not just through its role in funding research but as a 
coordinator o f  British energies. For example, at a later date it was 
responsible for the introduction o f the randomized controlled clinical 
trial.

O n the initiative o f Austin Bradford H ill (18 9 7-19 9 1), professor o f 
medical statistics and epidemiology at the London School o f  Tropical 
M edicine and Hygiene, the M R C  set up in 1946 a trial o f the efficacy 
against tuberculosis o f the new drug streptomycin. Since the drug was 
in short supply it was considered ethically justifiable to carry out a test 
in which one group o f patients received streptomycin and a control 
group was treated by traditional methods. T h e  design o f the trial fol
lowed the recommendations o f R. A. Fisher (1890-1962) in his The 
Design o f Experiments (1935). T h e  British Medical Journal (B M J)  pointed 
out that this was the first randomized controlled trial reported in human 
subjects. T h e  test offered ‘the clearest possible p ro o f’ that acute tubercu
losis ‘could be halted by streptomycin’. T h e  randomized controlled
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clinical trial has since become the gold standard for all such studies.
From  the early twentieth century, scientific medicine made strides 

in the United States. T h e  federal bacteriological laboratory attached to 
the M arine Hospital, Staten Island, N ew  Y ork (1866), grew in signifi
cance, becoming in 1930 the National Institutes o f  Health and relocat
ing to Bethesda (Maryland). T h e N I H  became a major research centre, 
especially with respect to cancer. Initially, however, medical research 
was mainly privately financed by ‘robber baron’ industrialists, notably 
Andrew Carnegie (18 35-1918 ), John D . Rockefeller (1839-1937), and 
his son, John Jr (1874-1960), laundering their stupendous business 
profits. Scottish-bom  Carnegie made his fortune in iron and steel. D edi
cated to the ‘survival o f  the fittest’, he upheld the gospel o f wealth 
but believed that a man who dies rich ‘dies disgraced’ -  hence his 
passionate commitment to philanthropy. He was committed to edu
cation, and sponsored the investigations into American medical 
education conducted by Abraham Flexner (1866-1959).

American medical schools had grown up in a competitive market. 
From the early nineteenth century ‘proprietary’ (profit-making) medical 
colleges were set up, attractive to students because they were practically 
oriented and did not require a long general education. Sixty-two were 
established between 1802 and 1876, in addition to eleven homoeopathic 
and four eclectic schools. Q uality had been sacrificed to quantity, judged 
Flexner’s Medical Education in the United States and Canada (1910). A  
good medical education, he believed, could be obtained only by reducing 
their number and improving their standards. Educated at Johns Hopkins 
and the University o f  Berlin, he strongly believed that medical schools 
should be university departments on the Germ an model, situated in big 
cities where there was abundant clinical material. O f  all American medi
cal schools, only five produced research: Harvard and Johns Hopkins, 
and the Universities o f  Pennsylvania, M ichigan and Chicago.

Flexner was convinced that the key to medical progress and medical 
education was science. Critical o f the French system (too clinical), the 
British system (decentralized and too clinical in its focus), and o f  most 
existing American schools (grossly commercial), Flexner wanted the 
medical school to be part o f a university, with medical students receiving 
a sound grounding in natural sciences. T h e  medical school o f  the future 
should have its own biomedical departments to encourage research; it 
had to have a teaching hospital and stiff entrance requirements and end 
with the doctoral degree; and, finding existing lab provision ‘wretched’,
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Flexner insisted that new medical schools must have good scientific 
facilities. Com m itted to raising medical standards, he recommended a 
reduction in the numbers o f  colleges to thirty-one; students should have 
at least two years o f college education prior to entry, and teachers should 
be full time, not practising physicians.

T h e  majority o f  medical schools failed his gold standard test and 
within ten years forty-six colleges had closed, including most o f  the 
colleges for women and blacks (only two colleges for blacks remained). 
T h e  number o f  homoeopathic and eclectic schools also declined rapidly. 
In 1910, 4400 doctors had graduated; by 1920, this had dropped to 
3047, indirectly boosting physicians’ status and income. T h e schools 
that survived and thrived felt compelled to discontinue their proprietary 
character, to reinforce their links with hospitals and universities, and 
generally to raise their standards. In return for this, many received 
substantial financial assistance from the new philanthropic foundations, 
notably Rockefeller.

A  devout Baptist who made his millions through oil, John D . Rocke
feller channelled his early giving into religion but later made vast 
donations to medicine. Here the stimulus came from Frederick T . Gates, 
the Baptist minister who was his chief adviser. Reading W illiam  O sier’s 
textbook, The Principles and Practice o f Medicine (1892), Gates was shocked 
to learn how few diseases medicine could treat; he convinced his patron 
that attempting to change this through investing in scientific medicine 
would be a worthy cause.

Established in N ew  Y ork in 1901, the Rockefeller Institute for 
M edical Research was envisaged along Germ anic lines -  its goal was 
research, and private practice was strictly forbidden. Abraham Flexner’s 
brother Simon (1863-1946) was appointed director o f laboratories. A  
protege o f  W illiam  W elch, who had also studied in Europe, Simon 
Flexner was a fine laboratory scientist in his own right, isolating the 
Shigella organism, a cause o f  dysentery. A t first the institute was devoted 
entirely to biomedical studies but in 1910 a small hospital, given over 
to clinical research, was opened. T h e  Rockefeller Institute quickly estab
lished itself both as a training ground and as a research site.

Aided by foundations and better schools, medical scientists and 
clinical investigators began to flourish. T h e  American Society o f Clinical 
Investigation was established in 1907, its membership being restricted 
to those under the age o f forty-five. Its Journal o f Clinical Investigation 
(1924) became the world’s leading journal o f clinical research.
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Swayed by the recommendations o f the Flexner report, the 
Rockefeller Foundation made funds available to Johns Hopkins Univer
sity for the creation o f full-time chairs in clinical specialties such as 
cardiology. Developments o f this kind spread in subsequent years -  
mainly with Rockefeller support -  throughout the United States, and 
many medical schools sprouted their Rockefeller laboratory, building 
or chair.*

Clinical departments in the medical schools were increasingly 
staffed by full-time workers, with a view to encouraging research, and 
this gained further support with the foundation o f the National Insti
tutes o f  Health. W hat Germ any had been in the nineteenth century for 
medical research, the United States became in the twentieth.

In these matters the United Kingdom  lagged. True, physiological 
research had been put on the map: in 1878 M ichael Foster had founded 
the Journal o f Physiology, and by 1900 both the British M edical Associ
ation (B M A ) and the British Association for the Advancement o f  Sci
ence (B A A S ) offered specialist physiological sections. But on moving 
in 1905 from Baltimore to the Regius chair o f  medicine at Oxford, Sir 
W illiam  Osier was depressed at the educational desert he encountered. 
T h e  London medical schools were mainly venerable, isolated, self- 
governing institutions founded before the University o f London, with 
which they had little formal contact. Individual consultants had their 
fiefdoms but there was no collective encouragement o f clinical research; 
Samuel G ee (18 3 9 -19 11), a distinguished physician at St Bartholomew’s 
Hospital, had insisted that medicine was in essence an art not a science. 
Osier had more Flexnerian ideas, favouring ‘an active invasion o f the 
hospitals by the universities’.

A  Royal Commission on University Education in London under 
Lord Haldane (1856-1928) initiated change. In his evidence, Abraham 
Flexner extolled the virtues o f German medical education as developed 
in America, in particular at Johns Hopkins; Osier was stinging in his 
condemnation o f the state o f affairs in Britain. T h e  commission recom 
mended in 1913 that academic clinical units, led by full-time professors,

* It was not only American institutions that benefited from Rockefeller money. In the 
U K  and elsewhere in Europe, Rockefeller invested vast sums of money in projects, 
building and posts. When, for example, Medical Research Council funds dwindled, 
Howard Florey’s laboratory in Oxford was supported by Rockefeller money in its 
researches into penicillin. In return very strict guidelines were specified on the kind of 
scientific medicine to be pursued.
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should be developed in the London medical schools. These were shelved 
during the war, but in 1919 St Bartholomew’s Hospital appointed its 
first full-time professor o f medicine, and by 1925 there were five chairs 
o f medicine among the twelve medical schools in London, with stirrings 
in the provinces. A  long battle followed between full-time academics 
and part-time consultants, over who was to control medical education 
and research in England, but the move towards academically controlled 
medical schools made headway.

Further developments followed. T h e  Athlone Com m ittee (1921) 
recommended the setting up o f a specific school for postgraduate medi
cal education, attached to a hospital dedicated to this purpose. W hen 
the existing London teaching hospitals declined to act, it was agreed that 
the school should be sited at Hammersmith Hospital in west London, a 
London C ounty Council institution which did not belong to the gilded 
elite. Hammersmith was opened, finally, in 1935, and proved an impor
tant development in British academic medicine, playing a role compar
able to that o f the Rockefeller Institute Hospital in N ew  Y ork in training 
clinical research specialists.

Universities and medical schools provided little research money. 
Finance came from the M R C , and from charities such as the British 
H eart Foundation, the Imperial Cancer Research Fund and the 
W ellcom e Trust. T h e  M R C  gave long-term support to the work o f  (Sir) 
Thom as Lewis, pioneer o f  British cardiology and energetic advocate o f 
full-time clinical research posts, to investigate what he called ‘clinical 
science’. By the early 1930s, Lewis’s department at University College 
Hospital was the M ecca for aspiring clinical research workers.

N o t all approved o f these developments to give medicine a more 
scientific edge. Some grieved that the old clinical skills were being 
edged out. In 1933 the pathologist Sir Andrew Macphail (1864-1938) 
reflected:

I am well aware that in these days, when a student must be con
verted into a physiologist, a physicist, a chemist, a biologist, a 
pharmacologist, and an electrician, there is no time to make a 
physician o f him. This consummation can only come after he has 
gone out into the world of sickness and suffering, unless indeed 
his mind is so bemused by the long process o f education in those 
sciences, that he is forever excluded from the art of medicine. . .  .
In that case he is destined for the laboratory, the professor’s chair, 
or the consultant’s office. W hat would have happened to Sydenham
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had he been put through this machinery is a problem in infinity 
which no human intelligence is competent to solve.

T h e  remainder o f  this chapter and Chapter 18 examine some o f the 
investigations pursued within these frameworks. T h e y  are but a bare 
sample, for m odem  medicine is extremely heterogeneous and sub
divided, with numerous islands o f knowledge linked by an erratic net
work o f  often temporary bridges. T h e  picture is one o f competition 
and cooperation, rivalry and symbiosis -  universities, hospitals, research 
units, government funding agencies and schools o f researchers inter
acting in ad hoc and unpredictable combinations. Fields which were 
prima facie developing independendy have uncovered hidden affinities; 
for example, neurology and biochemistry, which usually plough their 
own furrows, combined in explanations o f the homeostatic mechanisms 
o f the metabolism or the workings o f the brain.

In addressing some o f the mainstreams o f  modern biomedical 
research, the links between basic science, clinical research and medical 
practice are highlighted. A  number o f different fields are examined, 
beginning with neurology, a discipline with strong foundations in basic 
science, since experimentation could be performed upon animals in 
laboratories -  though for long the therapeutic pay-offs were small. T h e 
tour leads eventually, in the next chapter, to two areas -  cancer and 
cardiology -  where the practical constraints, combating lethal and preva
lent diseases, have been paramount.

N E U R O L O G Y

N eurology took shape within the traditions constructed in the nine
teenth century. It thrived on research techniques pioneered in labora
tories, drawing on the model o f cell tissues that microscopy made 
possible, on animal experiments designed to verify nerve pathways, and 
on human pathological cases. Investigation o f the micro-anatomy o f the 
nervous system, however, dated back to the seventeenth century, when 
nerve endings had been observed in animals by the indefatigable M al
pighi. It was greatly forwarded in the nineteenth century by Remak 
and Purkinje. Robert Remak (18 15-6 5) revealed how much could be 
discovered about the nerves through the microscope. H e found sym
pathetic nerve fibres were grey because they were non-medullated, and
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nerve axons were continuous with nerve cells in the spinal cord; he 
observed the neurolemma (myelin sheath o f nerve fibres) and delineated 
the six cortical cell layers o f  the cerebrum.

His contemporary, Johannes Purkinje (178 7-1869), professor at 
Prague, conducted analogous research into the microscopic features o f 
the human brain. H e too described myelinated nerve fibres and the 
large flask-like ‘cells o f  Purkinje’ characteristic o f the cerebellar cortex. 
M ost importantly, he demonstrated that nerve cells had a protoplasm- 
filled main body (the nucleus) and a fibrous ‘tail’ (the process) extending 
from the main body. Soon it was recognized that the long tails were 
actual nerve fibres, and that every such fibre had a parent cell body, 
even though this m ight be several feet distant, as with the nerves o f the 
toes. T h e  nature o f the tail was not clear, nor were the nerve cell’s role 
in electrical action and the related question o f  whether or how the nerve 
cells were connected.

Another outstanding histologist, Rudolf Albert von Kolliker ( 1 8 1 7 -  
1905), author o f  the first comprehensive histology treatise (1852), 
showed that nerve fibres were secondary to nerve cells, and that at least 
some o f them were the processes o f  nerve cells. Augustus V olney W aller 
(18 16-70 ) discovered that if  a bundle o f  nerve fibres were cut, the parts 
separated from their cells rapidly degenerated. W ilhelm  His (18 3 1 -  
1904), who occupied the anatomy chairs at Basel and Leipzig for forty- 
seven years, showed in 1887 that axons were outgrowths o f  primitive 
nerve cells. A ll such work yielded information which formed a basis for 
the neuron theory, formulated in 1891 by W ilhelm  W aldeyer (18 36- 
1921).

Understanding o f  nerve cell function was helped from the 1850s by 
improvements in methods for sectioning, preserving and staining tissue. 
It remained very difficult, however, to observe nerve connections m icro
scopically, though it had become clear that nerve cells had one main 
process and that ‘nerves’ were bundles o f these processes. T h ere agree
ment ended. O ne school o f thought argued that the cells were connected 
by a network o f fibres conducting impulses from cell to cell: this was 
known as the reticular theory. Criticizing this, His suggested that nerve 
cells had ‘free endings’ in the central nervous system’s grey matter.

M icroscopic findings remained contested, and the reticular theory 
gained support from research by Cam illo G olgi (1843-1926), who 
introduced a new stain for central nervous system tissue using silver 
chromate, which made the nerve elements appear black when m icro
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scopically examined. T h e  G olgi stain revealed the nerve cell clearly, 
showed its process, and for the first time a large number o f shorter 
processes (dendrites) could be seen. G olgi believed his observations o f 
how axons and dendrites were intricately intermingled supported the 
reticular position. T h e  function o f  the axons consisted in conducting 
the nervous impulse; the role o f  the dendrites was mainly trophic (nutri
tional). T h ere were two types o f  nerve cell, he believed, each charac
terized by its own type o f axonal extension: those with an axon 
maintaining their individuality and rooted into the medullary fibres; and 
those whose axon subdivided soon after its origin. H e suggested that 
the former had a m otor function and the latter a sensory one.

G olgi was challenged by the Spanish histologist Santiago Ramon y 
Cajal (1853-1934), a master microscopist whose ambition was to eluci
date the brain cell so as to ‘know the material course o f thought and 
w ill’. Ramon y  Cajal’s theory became the basis for what W aldeyer named 
the neuron doctrine. T his held that each nerve cell was a self-contained 
unit with an axon reaching towards but not continuous with another 
cell. N erve fibres were composed o f these processes, but it was the cell 
that formed the communicating links in nerve tissues. T h e  axons were 
insulated against one another except for delicate endings, which made 
contact with the next cell. N erve circuits were thus valved, with the 
valves ‘where one nerve cell meets the next one’. It was Charles Sher
rington (18 57-19 52 ) who named that valvular connection (later found 
to be a gap) the synapse. T h e  neuron theory resolved the question o f 
the direction o f  nerve currents; histology thus helped to lay bare a 
structural vision o f  neuroanatomy. But how did the system work? H ow  
did the nerves fulfil the body’s purposes?

Beginning with Charles Bell’s Idea o f a New Anatomy o f the Brain 
(1811) and F r a n c is  M agendie’s contemporaneous experiments, neuro
physiology carved out and ploughed three main fields: reflex action, 
cerebral localization, and nervous integration. Each had ramifications 
for understanding disease -  for instance, it was known that in certain 
nervous diseases reflexes o f the limbs were diminished or lost; hence, a 
grasp o f  reflex action was clinically important.

T h e  basic reflex concept had been formulated by Descartes: a stimu
lus was transmitted along nerve fibres (afferent) to the central nervous 
system, where it triggered a fresh impulse which passed along outgoing 
(efferent) nerve fibres to produce activity in an organ or muscle. T o  
explain nervous activity, Descartes postulated the presence o f spirits in
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The modem understanding of neurotransmission. Axons from near or distant 
neurons carry electrical activity which triggers the release of a neurotransmitter 
at the point of a synapse with another neuron.

the nerves, and hypothesized that the pineal gland, a pea-sized, unitary 
organ towards the back o f  the brain, was the seat o f the soul, controlling 
brain function.

Practical investigations into reflex action were pioneered by Stephen 
Hales, who around 1730 decapitated frogs and found that reflex m ove
ments in the legs could still be produced by pricking the skin. These 
reflex movements ceased, however, if  the spinal cord were destroyed.
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T h e  Edinburgh professor Robert W hytt (1714 -6 6 ) confirmed Hales’s 
experiments and established that the spinal cord was essential to the 
reflex. W hytt believed that the reflex was due to a stimulus acting 
according to an unconscious sentient principle situated in the brain and 
cord, relaying the stimulus back to the muscles. Reflex action did not 
require the integrity o f the cord as a whole, because stimulation o f the 
skin would produce a reflex even if  only a small segment remained 
intact. T h e  reason why reflexes like blinking were not perceived by the 
individual was that they were performed without the involvement o f 
the higher brain centres or consciousness. T h e  associations between 
reflexes and conscious actions were explored in the nineteenth century 
by investigators such as W . B. Carpenter (18 13-8 5 ) and Thom as Lay- 
cock (18 12-76 ), who developed the idea o f  ‘cerebral reflexes’ .

G eorge Prochaska o f Vienna (1749-1820) championed the concept 
o f the sensorium commune-, the brain functioned as a single unit without 
particular zones for specific functions. But this view was strongly coun
tered: Charles Bell’s Idea of a New Anatomy o f the Brain had outlined an 
anatomically-based theory o f localization, maintaining that the brain’s 
anatomical complexity indicated functional specialization. His experi
ments showed that there were two kinds o f  nerve, sensory and motor, 
each serving a distinctive function.

O f  the two nerve roots emerging from each level o f the spinal cord 
on each side, the front was motor in function, initiating muscle action, 
and the rear sensory. Bell concluded that the anterior root fibres derived 
from the cerebrum and were both motor and sensory, whereas the 
posterior fibres came from the cerebellum, carrying ‘secret’ and ‘vital’ 
messages -  that is, governing reflex and autonomic function. W hen 
F ra n c is  M agendie also demonstrated how the anterior root was m otor 
and the posterior sensory, an acrimonious priority dispute followed and 
the ‘law’ is still known as the Bell-Magendie Law.

T h e  notion o f brain localization received a boost from the teachings 
o f  phrenology. Franz Josef Gall o f the University o f  Vienna, who began 
lecturing on the faculties o f the brain in 1796, postulated the localization 
o f mental faculties, and tried to demonstrate their manifestations from 
the indentations o f the skull. W orking with Johann Caspar Spurzheim, 
he won considerable attention for phrenology (or organology); their 
Anatomie et physiologie du systeme nerveux en general, et du cerveau en 
particulier (18 10 -19 ) [Anatomy and Physiology o f the Nervous System 
in General, and o f  the Brain in Particular] taught that character could
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be read by correlating bumps on a subject’s head with those on a phreno
logical chart. Each o f  over thirty human faculties -  acquisitiveness, 
amativeness, combativeness, holiness, liberality, love o f  glory, and so 
forth -  was governed by a particular, localized part o f  the brain.

O ther research strategies attempted to open up the brain in different 
ways. In a series o f experiments on pigeon brains, the French anatomist 
M arie Jean-Pierre Flourens (1794-18 67) cut connecting tracts and fibres 
and observed the progressive deterioration o f  function. His Recherches 
experimentales sur les proprietes et lesfonctions du systeme nerveux dans les ani- 
maux vertebres (1824) [Experimental Researches on the Properties and 
Functions o f  the Nervous System in Vertebrates] told o f  how a pigeon 
from which he had removed both cerebral hemispheres became blind. 
W hen only one hemisphere was removed, the bird lost sight in the eye on 
the opposite side. A  pigeon with its cerebellum removed could see and 
hear well, but its balance was destroyed. Flourens concluded that the cer
ebrum was the organ o f  thought, sensation and will, whereas the cerebel
lum was concerned with muscular coordination. H e made no attempt to 
stimulate or remove particular localized areas o f the cerebral hemispheres, 
and his Examen de la phrenologie (1842) [Examination o f Phrenology] cast 
the phrenologists’ doctrines into question, upholding in a holistic manner 
the unity o f  the brain. All the parts o f the nervous system, he declared, 
‘concur, conspire and consent’ . H e countered the materialistic tendencies 
o f  phrenology with a Cartesian dualism.

Serving to confirm ablation experiments on animals, accidental dam
age in diseased and injured human patients afforded further opportunities 
for the elucidation o f nerve pathways. In 1811 the French surgeon Jean 
Legallois noted respiratory difficulties in a person with a damaged medulla 
oblongata (the hindpart o f  the brain), and concluded that it must be part 
o f the brain responsible for breathing control. O ther functions could be 
traced at autopsy by correlating disease symptoms with evident brain 
damage; for example, a patient with left-sided paralysis associated with 
apoplexy or stroke might be found to have had right hemisphere cerebral 
haemorrhage. Q uite astonishing phenomena came to light, notably in the 
case o f Phineas Gage, a Connecticut quarryman who, in an explosion in 
1848, had a three-foot crowbar pass right through his head and out the 
other side. Although a doctor could poke fingers inside his brain, Gage 
recovered and lived for another twelve years, his only disability being 
personality change -  it would now be said that he was the inadvertent 
recipient o f  a frontal lobotomy. Investigation o f  the relationship between
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movement or sensation loss and physical damage led in a piecemeal way 
to the filling in o f a sketch o f functional localization.

Simultaneously other experiments refined understanding o f the 
reflex system. O f  key importance was the work o f Marshall Hall (179 0 - 
1857), who practised in his native Nottingham  before moving to London 
in 1826. In a sequence o f adroit experiments, Hall showed that, i f  the 
spinal cord o f  a frog were severed between the front and the back legs, 
that part o f  the body anterior to the injury could still be moved volun
tarily; the back legs, however were drawn up and motionless. But if  a 
stimulus were applied to them, they twitched violently, though only once 
per stimulus; pain stimuli applied to them were not felt by the animal.

From these facts, disclosing how reflex actions occurred even when 
the spinal cord had been severed from the brain, Hall deduced that the 
nervous system must be made up o f a series o f segmental reflex arcs. 
In the intact spinal cord, stimuli passing through these arcs were co
ordinated by the ascending and descending pathways in the cord to 
form movement patterns. T h e  spinal cord was thus more than a great 
nerve conduit -  it had a life o f its own, like the cerebrum. It was a 
spinal brain with its own initiating role, ‘superior’, Hall reflected, ‘to 
the real brain, for the spinal one is always awake and alert while the 
brain needs sleep’. Reflex action explained involuntary acts like blinking, 
coughing, movement when threatened, and the first breath o f a new
born child. T h e  knee-jerk, that classic reflex, was described indepen- 
dendy in 1875 by W ilhelm  Heinrich Erb (1840-1921) and by Carl 
Friedrich O tto W estphal (1833-90).

O ne growth point o f neurophysiological research after Bell lay in 
measurement o f  electrical impulses in nerve fibres, pioneered by du 
Bois-Reymond. Another o f M uller’s pupils, von Helm holtz, succeeded 
in measuring the conduction speed o f the nerve impulse (between 
twenty-five and forty metres per second), and electrical methods for 
brain-mapping were developed by Gustav Theodor Fritsch (1838-91) 
and Eduard H itzig (1838-1907). W orking with wounded soldiers who 
had had portions o f their skull destroyed, Hitzig, a military surgeon 
from Berlin, availed him self o f the opportunity to apply wires from a 
battery to the cortex and observe what happened. Eye movements and 
other reactions could, he found, be stimulated by the electric current. 
W ith  Fritsch, he performed similar experiments on animals to locate 
the areas o f the brain controlling muscle movement. In a dog, electrical 
stimulation o f  certain points o f the cerebral cortex anterior to the central
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sulcus resulted in movements on the opposite side o f the body. T h e  
area which could be stimulated artificially was known as the m otor area. 
Electrical stimulation o f the brain became central to the work o f the 
English neurologist David Ferrier, who began systematic mapping in 

i8 73-
Electrical stimulation techniques worked on impulses passing from 

the brain to the muscles, but the reverse process -  sensations received 
through the nerve endings and transmitted to the brain -  were harder to 
study. U sing an improved galvanometer on exposed rabbit and monkey 
brains, a Liverpool physician Richard Caton (1842-1926) showed alter
ations in brain electricity when external stimuli were applied or when 
an animal moved or ate. H e also recorded currents in the optical area 
o f the brain cortex when a bright light was shone into the eye: the first 
example o f  the direct detection o f  sensory input to the brain. Putting 
his galvanometer wires on the skull instead o f  the exposed brain, he still 
picked up currents, paving the way for the electroencephalogram 
(E E G ), later a key diagnostic tool. Inspired by Sechenov’s work on 
electricity in the brain and spinal column in epileptics, Abraham Adolph 
Beck (1863-1942) extended C aton’s investigation o f  electrical activity 
in the brain. In 1891 he showed how it had a continuous low-level 
activity, which peaked during sensory stimulus.

In Britain the major theorist o f  modern neurology was a York- 
shireman, John Hughlings Jackson (18 3 5 -19 11). After studying medi
cine in London, he turned his attention to neurology, and when the 
National Hospital for the Paralysed and Epileptic (later the National 
Hospital, Queen Square) was founded, he joined the staff. Building on 
the reflex arc as the basic functional unit at all levels o f  the nervous 
system, his first researches were concerned with speech defects associ
ated with lesions o f the brain. He confirmed the findings o f the French
man Paul Broca (1824-80), by showing how right-handedness was 
governed by the left cerebral hemisphere. Tackling the localized epilep
tic movements now known as Jacksonian epilepsy, he correlated such 
motions with lesions in the motor area o f  the cerebral cortex. Jackson 
did not, however, believe individual muscles were represented in the 
cortex: ‘the cerebral cortex knows nothing o f  muscles, it knows only o f 
movements.’

T h e  work o f  Fritsch, H itzig and Jackson on the localization o f 
speech and motor functions in the cerebral cortex was taken further by 
the superb experimentalist David Ferrier (1843-1928), who worked at
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K ing’s College M edical School in London, and also at the National 
Hospital, Queen Square. Operating on monkeys, Ferrier delineated the 
‘m otor region’, the part o f the cerebral cortex in which motor functions 
are located. Like H itzig and Fritsch, he cut away specific areas and 
thereby induced negative features (paralysis); he also used stimulation. 
Locating m otor and sensory functions in the cerebral cortex, he con
cluded that vision was governed by the angular gyrus, though evidence 
was to accumulate in favour o f its location in the occipital lobes. His 
The Functions o f the Brain (1876) became the classic discussion o f electro
stimulation o f various cortex areas and the results o f  removing portions 
o f the cerebral cortex.

At the International Medical Congress in 1881 Ferrier showed one 
o f  his paralysed monkeys; so remarkable was its behaviour that the 
French neurologist Charcot exclaimed: ‘ C ’est un malade’ (It’s a patient). 
Animal experiments were in this respect highly pertinent to clinical 
issues concerning neurological damage, brain disease and likely pro
gnoses. If functions were strictly localized, could the brain and the 
central nervous system adapt to and overcome damage? In early work 
on monkeys Charles Sherrington showed that, when paralysis o f a chim 
panzee’s arm had been produced by destruction o f the arm area in the 
m otor cortex, complete recovery o f function took place within four and 
a half months though, as later shown, the destroyed area o f the brain 
was not regenerated. C learly the brain possessed a certain adaptive 
flexibility.

A  distinct and new field o f neurological investigation was the 
internal regulation o f the body by the autonomic nervous system. Earlier 
centuries had brought isolated observations; it was known, for instance, 
that paralysis was often followed by alterations in the temperature o f 
the paralysed parts, but coherent investigations began in the 1850s. 
Charles Edouard Brown-Sequard (18 17-9 4 ) determined that the cervi
cal sympathetic nerve was a vasoconstrictor, its stimulation producing 
contraction o f  the capillaries. In 1857 Claude Bernard discovered there 
were also vasodilator fibres in the nerve supply to the submaxillary 
gland, stimulation o f which produced capillary dilation. Taken together, 
the vasomotor nerves (constrictor and dilator) were thus shown to be 
responsible for blood-flow control (and particular phenomena like 
blushing) via the governing action o f the nervous system.

Knowledge o f the autonomic nervous system was further advanced 
by two Cam bridge physiologists, Gaskell and Langley. W alter Gaskell
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(18 4 7-19 14 ) studied the vasomotor nerves o f  striated muscle (1874), 
and published studies o f  the innervation o f  the heart. H e later worked 
on the central sympathetic nerves. Succeeding Foster at Cam bridge, 
John N ew port Langley (1852-1925) in 1898 applied the name auto
nomic nervous system (replacing involuntary nervous system) to the 
nervous system o f the glands and involuntary muscles, including the 
sympathetic system. This work was described in Gaskell’s The Involun
tary Nervous System (1916) and Langley’s The Autonomic Nervous System 
(1921).

Understanding o f  neuro-physiology was synthesized by Charles 
Scott Sherrington, professor o f physiology at Liverpool and later at 
Oxford. His marathon career had three phases, the second o f  which 
culminated in his masterpiece, The Integrative Action o f the Nervous System 
(1906). Embarking upon reflex studies, he decerebrated animals, remov
ing the upper parts o f their brains so that only the primitive brain stems 
and spinal cords were left, experimenting on these ‘brainless beasts’ 
to discover the workings o f  the central nervous system without the 
interference o f  consciousness.

Sherrington also developed the concept o f  inhibition. If, when a 
reflex was about to operate, the extensors o f the limb were in a state o f 
tension, flexion would be produced only with difficulty. Descartes and 
later observers had been o f  the view that the extensor muscles were 
either relaxed or remained dormant, but Sherrington showed that there 
was an active relaxation o f  the antagonistic muscles, produced by 
reciprocal inhibition, thus making possible the first quantitative estimate 
o f  inhibition as an active neuronal process. For instance, in the case 
o f  the knee-jerk, two simultaneous processes are involved: the active 
excitation o f  the muscle which executes the movement, and the equally 
active inhibition o f the muscle which would otherwise oppose it. All 
movement involves a balance o f give and take.

In Integrative Action, Sherrington synthesized his reflex experiments 
into a far-reaching conception o f neuronal system activity. Examining 
the nature o f the conduction o f nerve impulses between cells, he con
cluded that there was a barrier between one cell and the next, permitting 
the impulse to pass with varying ease under different conditions. H e 
named this physiological barrier between two neurones the synapse. 
H e also developed the theory o f the final common path for efferent 
impulses. T h e  impulse from any receptor point in the skin followed a 
path o f its own, but i f  it connected through a reflex arc with any muscle,
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it did so through the motor nerve to that muscle. As numerous receptor 
points would thus be connected with that muscle, impulses from all 
must converge and reach it by a common motor nerve.

Overall, the reflex was the elementary expression o f an integrative 
action o f the nervous system, Sherrington maintained, enabling the 
body to function with one single purpose at a time. Similar reflexes, 
arriving at the same time at the common path, were allowed to pass 
and reinforce each other; dissimilar reflexes had successive (rather than 
simultaneous) use o f the common path. T his co-ordination principle 
was applicable to the nervous system as a whole, resulting in unity o f 
action, despite the multifarious conflicting sensory impulses which 
might be received by the surface receptors at the same time. In stressing 
integrative action, Sherrington was rescuing neurology from an excess
ive concentration on localization or ‘specialization’.

T h e  reflexes which he studied and upon which he built his theory 
o f nervous integration were inborn, hereditary and characteristic o f the 
central nervous system. His contemporary, the Russian physiologist Ivan 
Pavlov (1849-1936), worked on the conditional reflex. Pavlov revered 
Ivan Sechenov (1829-1905), whose Reflexes of the Brain (1866) argued 
that physical life was shaped by the environment and that reflexes con
trolled both unconscious and conscious action. T h e  environment shaped 
action through the nervous system, and so all actions from the most 
simple to the most exalted were, according to Sechenov, ‘mere results 
o f a greater or lesser contraction o f definite groups o f muscles’ . T h e 
czarist authorities denounced this as materialism, turning the neuro
logist into a symbol o f political resistance. A  great admirer o f Sechenov, 
Pavlov brought together neurology and psychology in his work on 
conditional or learned reflexes; his materialist orientation placed him 
among the progressive intelligentsia and, after 1917, made his research 
ideologically congenial to the ruling Bolsheviks.

Pavlov’s most famous experiments centred on gastric-juice secre
tion. This was controlled by a nervous mechanism. I f  food were placed 
in a dog’s mouth, its stomach secreted juice: this (a simple reflex, like 
those which Sherrington studied) Pavlov styled unconditional. But the 
dog’s stomach would secrete juice if  it were allowed merely to sniff 
the food. H ere the reflexes involved were different, conditioned by the 
animal’s previous experience, acquired not innate. Pavlov next showed 
that, if a bell were rung every time the dog was given food, the stomach 
would secrete juice, even if  this was not actually followed by food.
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H e thus distinguished two types o f reflex: inborn and learned. T h e  
former, studied by Sherrington, was located in the spinal cord and brain 
stem, functioned even when the brain was removed, and was stable. 
T h e  conditional reflex had to be learned, was highly unstable, and was 
located in the cerebral cortex. Study o f reflexes would reveal the way 
the brain dealt with stimuli and thus lead to a general theory o f  human 
function.

Pavlov formulated a theory in which the brain, composed o f  millions 
o f active cells, was every moment receiving countless stimuli, to each 
o f which there was a conditional response. All such stimuli and responses 
‘meet, come together, interact, and they must, finally, become systemat
ized, equilibrated, and form so to speak, a dynamic stereotype’ . Brain 
action was to be understood in terms o f a constantly shifting centre o f 
action within the cerebral cortex.

N E U R O P A T H O L O G Y

M uch o f  the neurological research just described was conducted on 
experimental animals and had only an oblique relation to human disease. 
At the same time, however, information accumulated about clinical con
ditions familiarly associated with pathological conditions which would 
be associated with the models o f the brain and nervous system outlined.

In 1658, the pioneering pathologist Johann Jakob W epfer (1620- 
95) o f  Basel had shown that apoplexy or stroke was due to haemorrhage 
from the cerebral vessels, and in 1686 Thom as Sydenham described 
chorea, separating it from the old descriptions o f  dancing mania and 
the supernaturalist connotations o f what had been called St V itus’s 
Dance. In 1817 James Parkinson (1755-1824) published An Essay on 
the Shaking Palsy, the first description o f  paralysis agitans, delineating 
what he termed the ‘pathognomonic symptoms’ (tremor coactus and scelo- 
tyrbe festinans). By the nineteenth century, particular clinical conditions 
were beginning to be traced to specific nerves. Charles Bell showed that 
lesions o f  the seventh cranial nerve produced the facial paralysis later 
known as Bell’s palsy.

T h e  most dedicated explorer o f neuropathology in the first half o f 
the nineteenth century was M oritz Rom berg (179 5-18 73), who devoted 
his career to sorting out the jungle o f clinical and pathological facts 
associated with neurological disorders. Becom ing director o f  the Berlin
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University clinic in 1840, he set beds aside for the study o f a wide 
variety o f nervous conditions. H e studied mainly diseases o f the peri
pheral nerves, together with apoplexy, epilepsy and chorea, which had 
long been known. H e also gave attention to tabes dorsalis (locomotor 
ataxia or a type o f  syphilis o f  the nervous system), establishing ‘Rom 
berg’s sign’ -  a sufferer would sway and fall to the ground i f  made to 
stand with his/her eyes closed. O nly later was its syphilitic aetiology 
established, but, as Rom berg recognized, its main lesion was wasting of 
the spinal cord.

Rom berg’s Lehrbuch der Nervenkrankheiten des Menschen (1840-6) 
[Textbook o f  Human Nervous Diseases] was a pioneering attempt to 
produce a nosology which drew upon C ullen ’s taxonomy o f  the ‘neur
oses’, disorders o f the nervous system. Following the work o f  M agendie 
and Bell, he divided neurological disorders into two groups: those due 
to m otor and those due to sensory dysfunction. His symptom-based 
nosology would soon be discarded as old-fashioned and replaced by 
distinct neurological and neuromuscular disease entities, each with 
specific morbid anatomical changes, but, in attempting to bring order 
to a tangled part o f  clinical medicine, he was setting the agenda for his 
successors.

Discussed by Romberg, Cruveilhier and others, tabes dorsalis became 
a focus o f  clinical and pathological research, especially with growing 
awareness o f  its syphilitic source. It was the subject o f a masterly account 
published in 1858 by Guillaume Duchenne (1806-75). A  Boulogne sea 
captain’s son, Duchenne studied medicine in Paris and was the first 
to describe many conditions, including progressive muscular atrophy, 
locom otor ataxia and bulbar paralysis. His description o f  tabes was so 
complete that the condition was named ‘Duchenne’s disease’ . H e located 
the lesion in the posterior columns o f  the spinal cord, and established 
its syphilitic origin.

Duchenne’s contemporary, Jean-Martin Charcot, clinical professor 
o f the nervous system at the Salpetriere, ranks as one o f  the most famous 
teachers o f the time and his clinic became the neurologists’ Mecca. 
Charcot praised Duchenne’s work on tabes, and gave the first descrip
tion o f  sclerosis and the peroneal type o f muscular atrophy. Investigating 
the clinical aspects o f  cerebral localization, his Leqons sur les maladies du 
systeme nerveux faites a la Salpetriere [Lectures on Nervous Diseases 
Delivered at the Salpetriere] brought order to their classification. 
Despite a common misconception, Charcot was never an alienist or
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psychiatrist in the tradition o f  Pinel and Esquirol, nor was he exclusively 
preoccupied with hysteria. H e was an ardent neurologist, committed to 
deploying patho-anatomical techniques to reduce to order the chaos 
o f  fiendishly complex neurological symptom-clusters. Conditions like 
‘epilepsy, hysteria, even the most inveterate cases, chorea, and many 
other morbid states’, he granted in his Leqons, ‘come to us like so many 
sphinxes,’ defying ‘the most penetrating anatomical investigations’.

T h e  ‘N apoleon o f the neuroses’ nevertheless aimed to trace nervous 
phenomena to organic lesions, and thereby to normalize general para
lysis, neuralgias, seizures, epileptiform fits, spastic symptoms, tabes 
dorsalis, and -  probably his special favourite -  hysteria. This, he hoped 
to show, partook o f the general characteristics o f  neurological disorders. 
H e undertook massive clinical neuropathological scrutiny, examining 
m otor and sensory symptoms, bizarre visual abnormalities, tics, mi
graine, epileptiform seizures, aphasia, somnambulism, hallucinations, 
word blindness, alexia, mutism, contractures, hyperaesthesias and numer
ous other deficits. Clinical observation, he was confident, would expose 
the natural histories o f  families o f  related neurological deficits: hemilat- 
eral anaesthesias, pharyngeal anaesthesias, grandsparoxysmes, palpitations, 
chorea, St V itus’s Dance, tertiary neurosyphilitic infections and temporal 
lobe epilepsy. ‘These diseases’, he insisted, ‘do not form, in pathology, a 
class apart, governed by other physiological laws than the common ones.’ 
Backed by his colleagues and students and with unlimited access to clinical 
material, Charcot mobilized a research industry.

Am ong other things, he followed up Parkinson’s work on the 
shaking palsy (it was he who coined the term Parkinson’s disease). His 
masterly depiction o f paralysis agitans gave, for instance, a particularly 
good account o f the quirky parkinsonian hand tremor whereby the 
thumb moves over the fingers ‘as when a pencil or paper ball is rolled 
between them . . .  [or] in crumbling a piece o f bread’. In his Salpetriere 
lectures, he attended closely to the nuances o f  tremors, distinguishing 
case types in which ‘tremor is only shown when an intensive movement 
is made’ from other clusters in which ‘tremor is a constant symptom, 
from whom it rarely departs except during sleep.’

A  younger contemporary was Jules Dejerine (18 4 9 -19 17), who went 
to Paris in 1871 and for many years worked on diseases o f the peripheral 
nervous system, in 1883 describing peripheral neuritis (later recognized 
as due to vitamin B deficiency). In 1886 he described muscular dys
trophy, a slowly progressive disease which produces wasting o f the facial
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and shoulder-girdle muscles, later spreading to the pelvic girdle. He 
was also fascinated by the role o f heredity in nervous disease.

Multiple sclerosis was studied, its lesions being illustrated by Jean 
Cruveilhier in his great Anatomie pathologique dn corps humain (1829- 
42) [Pathological Anatom y o f the Human Body]. H e related the clinical 
symptoms (numbness, falling, disordered voluntary movements o f  the 
limbs) to ‘grey degeneration’ in the spinal cord, brain stem, cerebellum 
and even the cerebrum. An extended clinical study was made in 1849 
by Friedrich Theodor von Frerichs (1819-85), who also investigated 
other grave nervous conditions characterized by rigidity and contrac
tures. Charcot later gave the classical picture o f inco-ordination, tremor 
and nystagmus. Its most typical form was delineated by Samuel Kinnier 
W ilson (1878-1937), who named it progressive lenticular degeneration 
(it is now called Kinnier W ilson’s disease).

Aphasia also attracted attention. Postmortem examinations o f 
aphasia cases connected loss o f capacity to speak with damage to specific 
cortical areas, especially on the left side, and Paul Broca began to map 
those areas o f  the brain. In 1861, he held that the third frontal con
volution o f the left cerebral hemisphere (Broca’s convolution) was more 
developed than that on the right side, and that this was the centre for 
articulate speech. Soon afterwards Hughlings Jackson published the 
first o f his aphasia papers. In 1869 H. C . Bastian described the speech 
impairment known as sensory aphasia, and five years later it was re
described by Carl W ernicke (1848-1905), after whom it is now 
known.

Benefiting from the key new developments o f the nineteenth cen
tury -  the clinical gaze, pathological anatomy, reflex theory -  the devel
opment o f neurology may be measured by its leading textbooks. 
Rom berg placed the emphasis on individual sensory and motor charac
ters. H e gave detailed accounts o f symptoms, but did not group these 
localized, specific disease concepts; practically the only nervous diseases 
he mentioned were apoplexy, paralysis, epilepsy, chorea and tabes dorsalis. 
Charcot’s textbook (1872), by contrast, contained descriptions o f many 
more named diseases, and symptoms and signs were fully integrated in 
the classic patho-anatomical manner. Clinicians were thus identifying 
nervous diseases as such. In 1882 Byrom Bramwell’s (18 4 7-19 3 1) work 
on diseases o f  the spinal cord was arranged by lesion sites and not by 
symptoms at all. T h e  next edition, which appeared thirteen years later, 
had almost doubled in size. T h e  Manual of Diseases o f the Nervous System
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(1886-8) by Sir W illiam  Gowers was in the same mould. T h e  journal 
Brain, co-founded in 1878 by Crichton-Browne, Hughlings Jackson and 
Ferrier, helped to reinforce the links between psychiatric and neurologi
cal sciences, as did much late nineteenth-century investigation which 
came out o f Kraepelin’s stable and other German centres.

Kraepelin became involved in a major controversy over the relations 
between depression, degeneration and senile dementia. H e did not dis
pute that depression could be an early stage o f senile dementia; but it 
was not an invariable symptom. W hen melancholy in an elderly patient 
was attended by inability to ‘retain impressions’, senile dementia should 
be suspected. But he disputed belief that depression inescapably 
degenerated into dementia. Kraepelin was thus open to the possibility 
that dementia was not a life stage but a definite disease: the idea advanced 
by his younger colleague, Alois Alzheimer (18 64-1915).

T h e  son o f  a small-town Bavarian notary, Alzheimer received his 
medical training at the universities o f Berlin, W urzburg, and Tubingen, 
and trained in neuropathology at the Stadische Irrenanstalt in Frankfurt, 
before joining Kraepelin at Heidelberg. There, and later at M unich, 
he offered classical descriptions o f  various kinds o f neuropathology, 
including H untington’s chorea and general paresis o f the insane.

Alzheim er’s views challenged the degenerationist ideas o f  senility 
popular among the French. In 1906, he spelt out the clinical and 
neuropathological evidence for the origins o f what we now know as 
Alzheim er’s disease, showing the now familiar senile plaques and 
neurofibrillary tangles in the brain o f  a fifty-one-year-old demented 
woman. Alzheimer contended that the dementia common among the 
old was not intrinsic to ageing; it was not growing old per se that pro
duced the organic alterations which constituted the pathological state 
o f senescence. H e also dismissed the idea that dementia was a general 
condition: it was a specific disease.

T H E  T W E N T I E T H  C E N T U R Y

N eurology has seen stunning developments in the twentieth century 
which go far beyond the scope o f this book. Building on du Bois- 
Reymond’s demonstration o f the resisting current in nerves, major work 
followed on nervous impulses. Electro-physiology was advanced by 
Francis G otch (18 53 -19 13 ) in Oxford and Keith Lucas (18 79 -19 16 )
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in Cambridge, and especially by his pupil, Edgar Douglas Adrian (1889- 

I977>-
T h e  study o f brain waves, impulses emanating from the cerebral 

cortex which reflect states o f consciousness, external stimuli and mental 
operations, provided an important diagnostic tool, especially in epilepsy. 
Using a capillary electrometer for sensitive detection o f  nervous 
impulses, Adrian found that a stimulus o f constant intensity applied to 
the skin caused immediate excitation o f  an end-organ. Th ough  the 
stimulus continued, the excitation diminished. H e thus gave an account 
o f a mechanism that enables us to sense our environment without being 
constantly inundated by millions o f signals. W o rk  on brain waves proved 
medically useful, stimulating studies o f brain function, sleep research, 
diagnosis o f psychiatric disorders and new approaches to migraine and 
blood pressure.

Recent developments in scanning technology are at long last afford
ing a picture o f the brain and the rest o f the central nervous system 
at work, as, for example, the damage done by strokes or progressive 
neurological disorders like Alzheimer’s. It is also being recognized that 
the brain is more plastic in its functions than once thought. Nineteenth- 
and early twentieth-century images o f the brain were derived largely 
from railway systems or a telephone switchboard, and suggested a rigid 
framework. Com puter analogies have also tended to be rather mechan
istic. Nowadays the emphasis is upon the adaptability o f the brain to 
meet particular needs. Damage in one area will result in compensatory 
activity in another. T h e  most challenging recent view has been put 
forward by Gerald M aurice Edelman (b. 1929). An immunologist who 
won the N obel Prize for his structural analysis o f  the gamma globulin 
molecule, Edelman switched his attention to neuroscience. Investigating 
the emergence o f brain activity, he has theorized that a selective process 
occurs among neurons comparable to the selection mechanism occur
ring when species compete in nature. ‘T h e  brain, in its workings,’ Edel
man holds, ‘is a selective system, more like evolution than computation.’ 
Rather than genetic ‘predestination’, it is adaptation and an accumula
tion o f  mental activity which determine the development o f the mind.

N eurology thus developed a well-defined image o f the functions 
o f the central nervous system, leading to more effective measures for 
identifying and treating dysfunction. In modern medicine, it explains 
and guides the treatment o f a wide range o f  nervous, psychiatric, 
behavioural and personality problems. N eurology also remains a field



in which diagnosis o f  pathology continues to outrun ability to cure 
or even to relieve. N eurological conditions remain amongst the most 
intractable, especially with an ageing population.
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B I O C H E M I S T R Y  A N D  N U T R I T I O N

Chem istry became a powerful tool in the nineteenth century for explain
ing the phenomena o f  life. T h e  new study o f  enzymes and proteins was 
essential, for instance, for the development o f  modern genetics and 
genetic disease theories (see Chapter 18). In this section the focus is on 
the part played by chemical concepts, as well as clinical observations, 
in the creation o f a new category and model o f diseases: deficiency 
diseases.

Organic chemistry was premised upon a distinct predictive model 
for understanding the functioning o f metabolism. Liebigian chemistry 
posited a purely quantitative and reductionist theory o f nutrition and 
energy. Its practical implication was that it would be possible to con
struct an artificial diet to satisfy bodily needs on the basis o f  carbo
hydrates, fats, proteins and mineral salts alone. Clinical evidence 
accumulated, however, to challenge this assumption. In Paris (then 
under siege during the 1871 Commune), J. B. H. Dumas (1800-84) 
proved, through an enforced and harrowing experiment, that the L iebig
ian dietary constituents failed to sustain life when synthesized artificially. 
H aving to feed a nursery o f  starving infants and short o f natural food, 
Dumas mixed a formula by emulsifying fat in a sweetened albuminous 
solution. Th ough  it contained the requisite proteins, carbohydrates and 
fats, the paste failed to nourish the children. Laboratory tests confirmed 
his suspicions: mice would thrive on milk, but they could not survive 
on milk-like artificial compounds o f fats, proteins and carbohydrates. 
Feeding mice on a synthetic mixture o f the constituents o f m ilk (pro
teins, fats, carbohydrates, and salts), N icolai Ivanovitch Lunin (1853 — 
1937) found that they died; his conclusion that milk must contain small 
quantities o f  as yet unknown substances proved prescient.

Findings like these suggested the possibility that various pathologi
cal conditions should be viewed as deficiency diseases, arising from lack 
o f  vital dietary elements. T h at notion -  that disease was due to a lack 
-  involved a new paradigm. ‘Disease is so generally associated with 
positive agents -  the parasite, the toxin, the materies morbi\ noted a
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report in 1919, ‘that the thought o f the pathologist turns naturally to 
such positive associations and seems to believe with difficulty in causa
tion prefixed by a minus sign.’ Am ong the disorders to which this novel 
conception seemed applicable was marasmus, afflicting young babies in 
impoverished areas and characterized by muscle-wasting, fat loss and 
low body weight. Another was kwashiorkor, found in tropical Africa, 
typified by oedema and muscle-wasting, enlarged liver, diarrhoea and 

lassitude.
In 1755 the French physician Gaspar Casal (1680-1759) published 

an account o f pellagra, then a new disease in Spain. Characterized by 
dermatitis (‘a horrible crust, dry, scabby . . . crossed with cracks’) but 
also causing diarrhoea, dementia and premature death, it flared up each 
spring. Casal noted that its victims were poor; maize meal was their 
staple food, and they had very little meat or milk. T h e  same was true 
in Italy, where the disease grew serious after 1800. Various theories 
were offered about its cause; the main one pointed a vague finger o f 
blame at the staple maize diet. A  N ew  W orld plant, maize had been 
brought back by the conquistadores and adopted in Mediterranean 
Europe. A  French physician writing in 1845 suggested that the ‘predis
posing cause’ was a diet with too few animal products and that the 
‘efficient cause’ was bad maize. Y et in 1865 a Mexican doctor pointed 
out that pellagra was not a problem in his country despite maize being 
the staple food. W hy? H e thought the secret was in the habit o f soaking 
maize in lime water before cooking, which had a disinfectant effect, 
whereas the European-style baking o f  corn mush to polenta left it con
taminated with moulds and toxins.

Bacteriology brought new theories to bear on the problem. Since 
malaria and yellow fever were being shown by the new tropical medicine 
to result from insect-borne infections, might not this hold for pellagra 
too? Some suggested flies were transferring infectious material from the 
faeces o f pellagrins to the food o f future victims. Hungarian-born Joseph 
G oldberger (1874-1929), o f the U S  Public Health Service, noticed, by 
contrast, that at orphanages and mental asylums where the inmates 
developed pellagra, the staff (naturally on better rations) escaped. If  
eggs and milk were added to the inmates’ diet, the disease diminished. 
After dermatitis appeared in convict volunteers put on a maize-meal 
diet, Goldberger concluded that the disease was due to lack o f (as then 
unknown) dietary factors. T h e  diarrhoea, dermatitis, dementia and 
premature death associated with pellagra were also widespread among
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poor people in southern Europe and the M iddle East. In the early 
twentieth century, it spread in the southern states o f the U S A , peaking 
around 1930, when it was estimated that there were 20,000 cases in 
Georgia alone among people eating maize meal and little animal food 
except pork ‘fat back’ (all lard, no lean).

Beriberi was common in the rice cultures o f  Asia. Sinhalese for ‘I 
cannot’, beriberi is characterized by weakness in the legs, hands and 
arms. W eakening o f the cardiac muscles leads to water-logged dropsical 
limbs and heart failure. In infants suckling from afflicted mothers, sud
den death from heart failure is common. Hindsight shows that beriberi 
became especially severe in late nineteenth-century south-east Asia 
because the large populations labouring on rubber plantations and in 
the tin mines survived largely on milled rice, produced by new steam- 
driven plant.

In 1882 a Japanese naval vessel was sent on a long training cruise. 
O f  the 275 crew, over 60 per cent developed beriberi and 25 died. D r 
Takaki (18 4 9 -19 15), a German-trained naval surgeon, noted the pro
tein content o f  their diet was far below the German standard, and 
proposed increasing the protein. O n a voyage the following year, the 
diet was modified by replacing part o f the rice with barley, while beef, 
milk and tofu (soybean curd) were added. N o  deaths occurred. Takaki 
believed he had shown that beriberi was due to protein deficiency.

In the 1890s Christiaan Eijkman (1858-1930), director o f the 
research laboratory at Batavia (Jakarta), also confronted beriberi. As 
with pellagra, there was a hunch that it was due to a bacterial infection, 
and so bacteriologists were sent from the Netherlands to try to identify 
the micro-organism. Eijkman happened to find that the hospital 
chickens developed polyneuritis when they were fed the white rice given 
to patients, rather than their normal brown rice chicken-feed. Given 
whole rice once again, they recovered; from this he deduced that there 
was a toxin in the polished rice, and an antidote in the husk. His col
league, G errit Grijns (1865-1944), disagreed, believing that some essen
tial substance in the food was being destroyed by heat. H e suggested 
that both diseases -  fowl polyneuritis and beriberi -  were due to absence 
from the diet o f some factor present in rice polishings.

Eijkman meanwhile distributed a questionnaire to all the prisons in 
Java, inquiring about the incidence o f beriberi, the physical environment, 
and the diet. T h e  returns showed no relation between environment and 
beriberi, but the disease was a serious problem in 71 per cent o f the
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prisons using white rice and in only 3 per cent o f  those using ‘rough’ 
rice. Following up such work in 1905, W illiam  Fletcher (1874-1938) 
experimented on asylum inmates in Kuala Lumpur, showing that nearly 
a quarter o f  those who received polished rice alone developed beriberi, 
while only two out o f 123 patients who received unpolished rice fell 
victim.

In 1906, Axel H olst (1860-1931), an Oslo bacteriologist, set out to 
study beriberi which had broken out among crews on N orw egian sailing 
vessels, following changes in their rations. In an experiment he fed 
guineapigs on different kinds o f flour. T h e  animals all died after approxi
mately one month, but this could be prevented, he found, by giving 
cabbage leaves or lemon juice supplements. Explanations were thus 
beginning to take shape: all pointed to the likelihood that scurvy, beri
beri, pellagra and rickets could be caused by dietary deficiencies.

This was also the view o f  Frederick Gowland Hopkins (18 6 1-19 4 7) 
in Cambridge. In a series o f  experiments from 1906, he fed young rats 
on casein, lard, starch, sugar and salts (supposedly everything essential 
to health), and gave some o f them milk additionally. O nly those receiv
ing the milk thrived. ‘Astonishingly small amounts’ o f  certain substances 
in food -  his term was ‘accessory food factors’ -  were essential, he 
concluded, for the body to utilize protein and energy for growth. A ni
mals were adjusted to live on vegetables or meat containing a variety 
o f substances other than the standard nutritional components: if  these 
were lacking, deficiency diseases would develop. T h e  key to nutrition, 
therefore, lay in these missing links.

In 1912, working at the Lister Institute in London, the Polish-born 
biochemist Casimir Funk (1884-1967) took this thinking a stage further 
by isolating the active substances in rice husks which were preventing 
beriberi. H e named such dietary missing links ‘vitamines’ (= ‘vital 
amines’) in the belief that they were amines, compounds derived from 
ammonia. (The final ‘e ’ was dropped in 1920, when it became clear that 
not all vitamins were amines.) Funk linked vitamin deficiency with such 
diseases as beriberi, scurvy, pellagra and rickets. Deficiency syndromes 
had thus been isolated in the laboratory, and the nutritional roles o f 
various foods -  vegetable products (leaves, stems, seeds), milk, egg yolk 
and meat -  were in the process o f being elucidated. A  theoretical basis 
for nutrition had been established.

Attention turned to elucidating vitamins themselves. In 1913 
Thom as Burr Osborne (1859-1929) and Lafayette Benedict M endel
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(18 72-1935) showed in rat experiments conducted at Yale that butter 
contained a growth-prom oting factor necessary for development. Soon 
known as fat-soluble vitamin A, its chemical character was established 
in 1933, and it was finally synthesized in 1947. Elm er Verner M cCollum  
(1879-1967), a former Kansas farm lad, and M arguerite Davis o f 
W isconsin (1888-1967) showed a similar growth factor in egg-yolk and 
cod-liver oil (absent from lard and olive oil). C ow s’ milk was found to 
contain another growth-prom oting factor, soluble in water, later also 
found in foods such as wheat embryo, rice polishings and yeast. This 
was given the name vitamin B; isolated in pure form in 1926, it was 
synthesized ten years later.

Rickets, meanwhile, was under scrutiny. An ancient disease 
described by Francis Glisson in the seventeenth century, it had become 
widespread in industrial cities. ‘It is in the narrow alleys, the haunts and 
playgrounds o f the children o f  the poor,’ wrote Theobald A. Palm in 
1890, ‘that the victims o f rickets are to be found in abundance.’ 
Extremely common among young children in northern industrial cities 
on both sides o f the Atlantic, there were signs o f  rickets, it was estimated 
in 1900, in 80 per cent o f those under two in Boston, and a quarter o f 
infants from low-income families lacked sturdy leg bones. W hat caused 
it? W as it dietary? W as it a chronic infectious disease? O r was it, as 
suggested by David Paul von Hansemann (1858-1920) o f  Berlin, due 
to lack o f fresh air, sunlight and exercise? In Glasgow research was 
carried out during the First W orld W ar by Leonard Findlay (18 78 - 
1947), who investigated the role o f social and economic factors, while 
the preventive value o f  sunshine was emphasized by Palm.

M eanwhile Edward M ellanby (1884-1955) induced rickets in 
puppies by feeding them diets lacking a factor found in some animal 
fats; giving it in the form o f cod-liver oil restored them. H aving demon
strated that it was a deficiency disease, M ellanby attributed it to lack o f 
fat-soluble vitamin A. Researchers had shown that rickets could be cured 
by sunlight or by cod-liver oil. From 1922 it was established that vitamin 
A  consisted o f two separate factors. For one the old term vitamin A  was 
retained; the other, the anti-rachitic factor, was renamed vitamin D. In 
the U  S the enrichment o f  milk with vitamin D  was extremely effective 
against rickets.

W hen experiments showed that rats reared on whole milk grew 
normally but were usually sterile, the absence o f a factor basic to repro
duction was surmised. In 1922 H erbert M cLean Evans (1905-83), o f
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the University o f California, and Katherine Scott Bishop (1889-1976) 
showed it was abundant in green leaves and wheat gerin. Fat-soluble, 
but not identical with any known vitamin, it became known as vitamin E.

Another problem came into focus. It had been recognized at least 
since the work o f Lind in the eighteenth century that many foods could 
cure and prevent scurvy. T h e  nineteenth-century pathologist August 
Hirsch (18 17-9 4 ) identified potatoes as antiscorbutic, and doctors in 
London hospitals who suspected scurvy in children treated them with 
diets o f meat, milk, potatoes and citrus juices. Scurvy was accidentally 
introduced in guineapigs in 1906 by Axel H olst and Theodor Christian 
Brun Lrolich (1870-1947) while attempting to produce beriberi by 
restricting their diets. Lunk suggested a vitamin must be responsible, 
and attempts followed to isolate it. In the process it was found that 
while several foods seemed to ward off scurvy, some such as apples, 
lemon juice and cabbage lost the antiscorbutic effects when heated.

During the First W orld  W ar, scientists at the Lister Institute in 
London, led by Harriet Chick (18 75-19 77), began a series o f painstak
ing investigations into the antiscorbutic qualities o f different foods. 
Ultimately, Arthur Harden (1865-1940), o f the Lister Institute, separ
ated citric and other acids from lemon juice, leaving a residue with a 
high antiscorbutic effect which the acids themselves lacked. By 1919, 
the antiscorbutic factor had been recognized as an essential nutrient. 
Albert Szent-Gyorgyi (1893-1986) meanwhile isolated from the 
adrenals a substance he called hexuronic acid, and in 1932 W . A. W augh 
and Charles G len K ing (1896-1988) isolated the lemon vitamin and 
showed it identical with the hexuronic acid. In 1932 this vitamin 
(vitamin C) was the first to be synthesized in a laboratory, by 
Szent-Gyorgyi, and in 1933 its name was changed to ascorbic acid. 
W hen this was found to be easily destroyed by heat and by contact 
with metals, an explanation was finally provided o f why James L ind’s 
concentrated syrup, prepared by evaporating lemon juice, had lost its 
potency.

Research continued into vitamin B. T h e original assumption that 
it was a single substance was disproved in 1926, when M orris Smith 
(18 8 7-19 5 1) and E. G . Hendrick showed that it consisted o f two distinct 
substances: the anti-neuritic factor came to be called vitamin B|, and 
the growth-prom oting factor vitamin B2. Vitam in B! was isolated from 
rice husks in 1926 and from yeast in 1932; its chemical structure was 
worked out and the name thiamin adopted; it was commercially
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marketed by M erck. By the 1930s, vitamin sales were making large 
profits for big pharmaceutical companies.

These researches into deficiency diseases caught the attention o f 
workers in cognate fields, who pondered whether other conditions could 
be due to a deficiency o f factors in the diet. M ight this provide the clue, 
for example, to anaemia?

In 1849 Thom as Addison had described a fatal anaemia, later known 
as pernicious anaemia, involving the production o f  too few red blood 
cells. For long its cause was unclear and there was no known cure. 
First in California and then in Rochester (N ew York), G eorge W hipple 
(1878-1976), experimenting on dogs which he had made anaemic by 
persistent blood-letting, found he could cure the condition by feeding 
them beef liver, beef muscle or spinach, rich in iron. After reading 
W hipple’s work, in 1925 G eorge R. M inot (1885-1950) and W illiam  
P. M urphy (1892-1936), puzzled by anaemia and other blood disorders, 
set about feeding pernicious anaemia patients on large quantities (a 
pound a day) o f  raw or lightly cooked liver. T h e results were spectacular: 
there was a rapid increase in production o f red blood cells and the 
patients’ anaemia disappeared. An effective treatment had been found 
for a potentially fatal condition.

But the scientific problem remained to be solved: w hy did patients 
with pernicious anaemia not absorb the factor from their diet unless 
they were fed enormous quantities? This was investigated by W illiam  
Castle (1897-1990), a young resident physician in Boston C ity  Hospital. 
H e knew o f the work o f W hipple and M inot and also that there was 
something unusual about the gastric juice o f patients with pernicious 
anaemia. Evidence had accumulated over the years that, unlike normal 
gastric juice, the stomach secretions o f these patients were almost com 
pletely lacking in hydrochloric acid. W as it that the stomach o f  normal 
persons derived something from food which was the equivalent o f eating 
pounds o f liver?

T o  test his hypothesis, Casde carried out a simple but clever series 
o f experiments involving patients with pernicious anaemia. For ten days 
he fed them rare steak minced up from lean beef muscle. T h eir blood 
showed no sign o f  improvement. At the same time he fed ordinary men 
the same amount o f  steak, and recovered their gastric contents through 
a stomach tube. These were liquefied and fed through a stomach tube 
to the patients with pernicious anaemia. After about six days the patients’ 
blood showed clear signs o f regeneration.
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H e then asked whether the response was due to the stomach con
tents alone or due to its action on the beef muscle diet. H e found that 
stomach juices alone were ineffective: there was no response unless the 
stomach juice and the beef muscle were given together. T here had to 
be an interaction between an unknown ‘intrinsic factor’ in the gastric 
juice and an ‘extrinsic factor’ in the beef. T h e  extrinsic factor turned 
out to be vitamin B 12, and the intrinsic factor was later found to be a 
substance secreted in normal stomachs and involved in transporting 
vitamin B 12 across the wall o f  the lower bowel. Since pernicious anaemia 
is caused, it is now known, by a deficiency o f  gastric intrinsic factor, 
the vitamin B l2 in the patients’ food is unavailable unless present in 
enormous quantities.

O ne problem led to another. Although Castle had identified the basic 
defect in pernicious anaemia and found a way to counter it, it remained 
a mystery why some individuals destroyed the lining o f  their stomach 
and were unable to produce hydrochloric acid and intrinsic factor. This 
was not resolved until many years later, when scientists in Denm ark and 
England found that -  rather as in the insulin-dependent form o f 
diabetes (marked by self-destruction o f the pancreatic islet cells) -  perni
cious anaemia occurs because o f the production o f  antibodies against 
the stomach lining. It thus became included on the long list o f  what 
are styled autoimmune diseases -  which also includes thyroid disease, 
rheumatoid arthritis, other diseases o f endocrine glands, some blood 
diseases, and chronic diseases o f the nervous system. T h e explanation 
o f this pathology still largely remains to be resolved. W hat is clear, how
ever, is that a m onthly injection o f vitamin B i2 will control the symptoms 
o f pernicious anaemia and restore patients to complete health.

Study o f nutrition attained particular salience during the inter-war 
period, bringing together laboratory scientists, clinicians and advocates 
o f the importance o f diet in positive health. O ver the generations 
innumerable diet fanatics had offered everything from pure beef to strict 
vegetarianism and water-drinking as the secret o f health and long life. 
Adequate roughage and fibre had become a nostrum o f the early twen
tieth century. N ow  it seemed the dietary contribution to health had 
been put on a scientific basis, and some thought it would unlock the 
secret o f all diseases. Economic depression in the W est (‘the hungry 
thirties’) and growing awareness o f famine and starvation in the Third 
W orld concentrated idealists’ minds. O f  those perhaps the most promi
nent was John Boyd O rr (1880 -1971), who spent his career fighting
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world hunger and malnutrition, working with institutions such as the 
United Nations to bring about worldwide changes in public health. A  
Scot, Boyd O rr founded the Rowett Research Institute in Aberdeen in 
1922 and served as director until 1945, editing a journal, Nutrition 
Abstracts and Reviews, which drew attention to the universal problem o f 
malnutrition. H e found that in the U K  only the top two (out o f  six) 
social groups ate a satisfactory diet.

Boyd O rr statistically correlated poverty, improper nutrition and 
poor health. W hile presenting a frightening picture o f  malnutrition and 
suggesting that much was due to poverty, inequality and market forces, 
he recommended ways o f reconciling the interests o f agriculture and 
public health. Proposing a number o f programmes for increasing world 
food production, he championed science as crucial to solving the prob
lem o f world hunger. U nder his influence, the League o f Nations estab
lished its Com m ittee on Nutrition, and he became the first director o f 
the U nited Nations Food and Agriculture Organization. Convinced that 
an adequate world food supply was essential to peace, he advocated a 
system o f world government in works such as Food: Foundation o f World 
Unity (1948).

T hrough activists like Boyd Orr, a vision o f health, immunity and 
resistance, which was largely nutrition-oriented and squared with a 
humanistic commitment to the abolition o f hunger, became entrenched. 
It was no accident that the Beveridge Report isolated ‘want’ as one o f 
the evil giants. T h e  science o f nutrition o f course developed in many 
directions, broadcast different messages and served many masters. Prac
tical advice pamphlets and films to housewives, issued by government 
propaganda agencies, may be interpreted either as aiming to raise nutri
tional standards or to blame bad housekeeping, while the involvement 
o f food science with the food processing industry has been, to say the 
least, a mixed blessing. As a result o f increased food processing the 
average consumption o f  sugar doubled between i860 and i960 (leading 
to more tooth decay and diabetes), fat consumption rose by around 40 
per cent and there was a 90 per cent decline in fibre in British diets 
(partly because o f the growing consumption o f milled white bread).

M odern junk foods worsen this situation. Since the 1960s diet has 
increasingly been implicated in all manner o f  diseases, from allergies 
and cancers to the well-documented associations o f  fat-rich diets with 
cardiovascular conditions (discussed in the next chapter). Inappropriate 
foodstuffs have been sent to starving T h ird  W orld nations while in the
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W est the preoccupation with food has in part been responsible for 
epidemic o f anorexia nervosa. N o  more than there is a free lunch 
there such a thing as an unalloyed medical breakthrough.



C H A P T E R  X V I I I

CLINICAL SCIENCE

c l i n i c a l  s c i e n c e  i s  a  u s e f u l  n a m e  f o r  m o d e m  t r a d i t i o n s  o f  m e d i c a l  

in v e s t i g a t i o n  w h i c h  a im  t o  id e n t i f y ,  r e c o r d  a n d  a n a ly s e  s y m p t o m s  p r e 

s e n t e d  in  s ic k n e s s ;  d e t e r m i n e  d e v ia t io n s  f r o m  t h e  n o r m s  d e m o n s t r a t e d  

b y  p h y s i o l o g i c a l  r e s e a r c h ;  a n d  o n  t h o s e  b a s e s  d e v e l o p  v a l u a b l e  t h e r a 

p e u t i c  in t e r v e n t i o n s .

Various streams have fed into it. T h e  Paris school had laid down 
the goals o f the anatomical approach: to identify pathological conditions 
in the corpse in terms o f  organ changes, and to recognize signs in the 
living patient revealing the presence o f such pathological conditions. 
Physiology as promoted by Virchow, Ludwig and Bernard was to make 
functions more significant than structures. Changes in temperature, 
blood pressure and breathing rates assumed greater significance in 
revealing the basic indications o f illness. ‘T h e  subjects o f therapy are 
not diseases but conditions,’ Virchow  characteristically maintained. 
Along these lines German experimental physiology, studying what V ir
chow called ‘life under altered conditions’ , sought to develop techniques 
for measuring and recording organ functions, while establishing norms 
to determine deviations and hence pathological conditions.

By 1900 clinical medicine was assimilating the physiological or func
tional approach. T his chapter surveys aspects o f these developments, in 
which the dialogue o f scientific research and clinical medicine has had 
particularly dramatic implications for human health and the public 
standing o f medicine: investigations into hormones, genes and the 
immune system, and the struggles against cancer and heart disease, 
which by the inter-war years had become far and away the diseases with 
the worst death rates in the western world.

5 6 1
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E N D O C R I N O L O G Y

Claude Bernard’s explorations o f the milieu interieur created a paradigm 
for future studies o f  the workings o f  the metabolism. An influential 
thinker in this tradition was W alter Cannon (18 71-19 4 5), at Harvard. 
Fascinated by the effects o f  strong emotions in modifying gastro
intestinal function, he systematically investigated the mechanisms and 
functioning o f  the autonomic nervous system, examining the effects on 
it o f  pain, fear and rage. T riggering dilation o f  pupils, constriction o f 
blood vessels and increase in heart rate, the sympathetic nerves prepare 
the body (as he put it) for ‘fright, fight or flight’. Confronting the 
phenomenon o f  traumatic shock during the First W orld W ar, he showed 
that the stimulation o f  the sympathetic nerves released a substance sub
sequently shown to be nor-adrenaline -  thereby pointing towards the 
chemical transmission o f  nerve impulses.

In his The Wisdom of the Body (1932), Cannon coined the term 
‘homeostasis’ to describe the capacity o f animals to maintain physiologi
cal equilibrium through the autonomic nervous system’s ability to adjust 
salt, sugar, oxygen and temperature levels within the narrow range in 
which life could be sustained within the body. Continual internal 
readjustment to maintain a stable internal environment was accom
plished primarily by the regulation o f  hormones. T hrough such concepts 
Cannon synthesized research in the new field o f  endocrinology, and 
provided a ‘scientific’ basis for his own conservative political philosophy, 
which valued social stability.

Bernard’s physiology had raised fundamental questions about the 
body’s capacity for internal regulation, drawing attention to the hitherto 
enigmatic tube-like ducts carrying o ff the secretions o f such organs as 
the liver. These had been described in the great burst o f anatomical 
exploration in the seventeenth century: the pancreatic duct by Johann 
G eorg W irsung (1600-43) 'n I<H 2, the submaxillary duct by Thom as 
W harton (16 14 -7 3 ) 2̂ 656, the parotid duct by N ils Stensen (1638-
86) in 1662.

T h e  functions o f  these structures had long remained conjectural. 
T h e  D utch anatomist Frederik Ruysch (16 3 8 -173 1) supposed that the 
thyroid discharged substances into the bloodstream; Theophile de Bor- 
deu speculated in 1775 that various organs gave o ff emanations affecting
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other parts; while in 1849 Arnold Berthold (180 3-61) gave experimental 
evidence o f  such an internal secretion. It had long been known that 
castrating a cock led its comb to atrophy; Berthold showed that if  the 
testes were then transplanted to another part o f the creature’s body, 
this did not occur.

In 1855, Bernard had shown that whereas the external secretion o f 
the liver formed bile, its internal secretion (secretion interne) made blood 
sugar. In the next year Brown-Sequard, noting that Addison’s disease 
involved the failure o f  the adrenal (or suprarenal) glands near the kid
neys, removed them in experimental animals, and thus proved they were 
necessary for life -  they must, he decided, be adding something essential 
to the bloodstream. T h is line o f  inquiry, and the practice o f experimental 
excision, bore rich fruit.

T h e  English physiologists W illiam  Bayliss (1860-1924) and Ernest 
Starling (1866-1927) shed fresh light on the biochemistry o f  gland 
secretions. O n 16 January 1902, they conducted an experiment which 
involved introducing hydrochloric acid into a dog’s duodenum. Finding 
its pancreas began secreting pancreatic juice, they inferred the duo
denum must be secreting a substance that passed into and travelled 
along the bloodstream. Calling this unknown substance ‘secretin’, they 
showed the potential dividend o f  the study o f chemical messengers that 
moved from one organ (basically a ductless or ‘endocrine’ gland) to 
other body parts via the bloodstream, regulating various body systems. 
As a generic term for this ‘secretin’ and similar substances, Starling 
adopted the word ‘hormone’ (Greek hormao-. I excite) in 1905.

T h e  thyroid gland had been known from antiquity. Galen thought 
it lubricated the larynx, whereas W harton believed it was there to beaut
ify the female neck. Astley Cooper observed the large lymphatics passing 
from it into the thoracic duct and suggested they conveyed a secretion, 
and in 1844 John Simon deemed the thyroid a secreting gland whose 
product passed into the circulation. Meanwhile M oritz Schiff (18 23- 
96) at Bern, in a typical extirpation experiment, showed thyroidectom y 
was fatal to dogs and guineapigs.

It was a well-known fact that the thyroid was affected in various 
diseases. In certain regions goitre was common: the Roman author 
Juvenal had casually observed the frequency o f  such swollen necks in 
the Alps, while in England ‘Derbyshire neck’ (goitre) was common 
in the Peak District. Paracelsus associated goitre with cretinism, both 
being endemic in mountainous districts. Superficially, o f course, these
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conditions were very dissimilar -  in goitre the main change was the 
neck swelling, whereas cretins showed mental retardation -  but links 
began to be suspected. In 1850 Thom as C urling (18 11-8 8 ) described 
two mentally deficient children with fat pads above their collar-bones; 
neither had goitre, but postmortem revealed absence o f the thyroid.

Various treatments for goitre had been tried. It was supposedly 
cured, like scrofula, by the royal touch; in the M iddle Ages Arnald o f 
Villanova recommended burnt sponge ash and seaweed; in 1812 W illiam 
Prout used iodine. In a characteristic development, the post-Lister era 
brought attempts at surgery. By 1869 Billroth had done twenty thyroid
ectomies with eight deaths, but the technique was improved by his pupil, 
T heodor Kocher (18 4 1-19 17 ) o f Bern, who had ample local patients 
to practise on: by 1914 he had performed the operation over 2000 times, 
with low mortality.

In 1873 W illiam  Gull (1816-90) described five cases o f ‘a cretinoid 
condition’ in adult women, associated with obesity and sluggishness; 
this condition came to be known as myxoedema. Jacques Louis Reverdin 
(1842-1929), a Geneva surgeon, then described how, after thyroidec
tomy, symptoms had appeared similar to those seen in myxoedema, and 
Kocher, in a follow up, found that in thirty out o f his first hundred 
thyroidectomies the operation had been followed by similar distressing 
symptoms (he called it cachexia strumipriva). T h e obvious inference was 
that myxoedema, goitre and cretinism were due to thyroid failure.

If so, m ight it be possible to remedy this by the administration o f 
thyroid extract? In 1891 G eorge Redmayne M urray (1865-1939) 
reported the improvement o f a forty-six-year-old myxoedemic woman 
treated with sheep’s thyroid injections. Undoubtedly the thyroid played 
a part in the control o f metabolism. W hen in 1895 Eugen Baumann 
(1846-96) found an iodine compound in the thyroid, it became clear 
that iodine deficiency in the diet produced overgrowth o f thyroid cells; 
this opened the way for the control o f goitre by the addition o f iodine 
to table salt. Since slow growth and sluggish mental functions were 
widely associated with cretinism, a fad set in for putting retarded chil
dren on thyroid extract, and for a time it was recommended as a panacea 
for all manner o f  symptoms in adults, from obesity to depression.

Another gland, the adrenal, had been mentioned by Eustachius in 
the sixteenth century and called suprarenal capsules by Jean Riolan 
(1580-1657). In 1893 G eorge Oliver (18 4 1-19 15 ) and Edward Schafer 
(later Sharpey-Schafer: 1850-1935) injected a dog with an adrenal gland
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extract: its blood pressure jumped, but they were unable to isolate the 
active ingredient responsible. Jokichi Takam ine (1854-1922) and 
Thom as Bell Aldrich (b. 1861) did the same independendy in 1901, and 
three years later Friedrich Stolz (1860-1936) synthesized the substance: 
‘adrenaline’ (epinephrine in the U S )  was the first ‘horm one’ to be 
synthesized.

In 1904 John N ew port Langley showed that when adrenaline was 
injected into the circulation, it produced the same effects as stimulation 
o f the sympathetic nervous system: constriction o f the skin and digestive 
blood vessels and relaxation o f visceral muscles. Adrenaline, it was 
inferred, was constantly being secreted into the bloodstream to maintain 
normal blood pressure, though this view was disputed by Cannon, whose 
Bodily Changes in Pain, Hunger, Fear and Rage (1919) argued that adren
aline was liberated when required in much larger doses in response to 
emotional stimuli.

T h e  pituitary gland at the base o f the brain had also been known 
since early times, but its function remained obscure. M ost o f  the diseases 
now known to be caused by pituitary dysfunction had also been 
described, but there was no reason to connect them to the gland. G alen’s 
view that the pituitary secreted mucus into the nose was challenged in 
1655 by Conrad V iktor Schneider (1614-80) as part o f the great rejec
tion o f Galenic physiology. Bonet, W epfer and other early pathologists 
described enlarged pituitaries but did not associate them with any 
particular pathological condition.

In 1886 Pierre M arie (1853-1940) described a disease characterized 
by overgrowth o f the jaws and facial bones, hands and feet, and curvature 
o f the spine. Oscar Minkowski (18 58 -1931) noted that in fatal cases o f 
such ‘acromegaly’ the pituitary was enlarged, and the American W oods 
Hutchinson (1862-1930) deduced from this that the pituitary was likely 
to be a growth centre for the body.

G row th was a disputed topic: deficient growth rate and faulty sex 
characteristic development had been widely observed but variously 
explained. T h e  term ‘infantilism’ was first used by Paul Joseph Lorain 
(1827-75), while in 1900 Joseph Babinski (1857-1932) described a case 
o f adiposity and arrested sex characteristics in a seventeen-year-old girl; 
she was found to have a tumour on the pituitary gland. T h e  pieces were 
beginning to fit together.

Soon after demonstrating the similar effects o f adrenaline, O liver 
and Sharpey-Schafer showed that injection o f a pituitary emulsion pro
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duced a striking blood-pressure rise. In 1909, H enry Dale (1875-1968) 
produced an extract from the posterior lobe o f  the pituitary; its active 
hormone, oxytocin, stimulated uterine contractions during childbirth. 
Experiments suggested the anterior pituitary had an effect on many o f 
the other ductless glands; it was, according to W alter Langdon-Brown 
(1870-1946), the ‘leader o f  the endocrine orchestra’ (another analogy 
was prime minister in charge o f a cabinet).

T h e  eminent Johns Hopkins neuro-surgeon H arvey Cushing finally 
clarified the pituitary’s function. H e determined that the gland secreted 
growth hormone and delineated the effects o f under- and over-secretion. 
Over-secretion was part o f  a syndrome whose characteristic features 
were adiposity o f  the face and abdomen, hypertension, poor bones, viril
ism in the female and feminization in the male, all o f  which he attributed 
to abnormalities o f the anterior pituitary. Cushing evolved operations 
for removing pituitary tumours, another novelty in brain surgery.

Investigating the hormones produced by the specific brain area 
called the hypothalamus, Roger Guillemin (b. 1924), Andrew Schally 
(b. 1926) and Rosalyn Yalow (b. 1921) showed they acted by regulating 
the secretions o f the anterior pituitary gland. By pointing to the role 
o f the brain as a master control centre for the complex chemical func
tions o f the body, their research synthesized neurology and endocrin
ology, ushering in the hybrid discipline o f neuro-endocrinology.

Investigations into secretions confirmed the importance o f  the 
physiology o f normal functions. T h e y  occasionally had spectacular clini
cal implications, as with studies o f the pancreas. Various hypothetical 
functions had been ascribed to that organ, but recognition o f its nature 
as a digestive gland had begun with de G raaf’s collection o f pancreatic 
juice in the seventeenth century.

Q uite independently, disorders characterized by weakness, thirst 
and excessive urination were known from antiquity, Aretaeus applying 
to them the term diabetes, G reek for a siphon.* Avicenna observed the 
characteristic urine, ‘wonderfully sweet’; Thom as W illis added the Latin 
mellitus (‘honey sweet’) and noted that diabetics ‘piss a great deal’ while

Diabetes mellitus is an extremely grave metabolic disorder in which the diabetic is 
unable to metabolize glucose, and sugars accumulate in the blood. Large quantities of 
sugar-laden urine are secreted to flush out the glucose concentrations, while to compen
sate for energy lack caused by the inability to utilize sugar as a food, the body consumes 
its fat, resulting in wasting. The sufferer becomes very hungry and thirsty, rapidly loses 
weight and dies.
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suffering from ‘persistent thirst’; M atthew D obson found sugar in the 
blood, indicating diabetes was not a kidney problem but was systemic.

Links were drawn from time to time between diabetes and the 
pancreas. Richard Bright reported morbid changes in the pancreas in 
such cases in 1831, and Friedrick Theodor Frerichs (18 19-8 5) pointed 
out that one diabetes case in five showed pancreatic changes. M eanwhile 
Bernard’s glycosuria experiments -  showing that sugar was produced in 
the liver with the aid o f an enzyme -  led others to construe diabetes as 
a liver disease.

In 1869, Paul Langerhans (1847-88) observed the special cell con
struction in the pancreas that now bears his name (Islets o f Langerhans), 
but its function puzzled him. In 1889 an animal experiment provided a 
clue; when Oskar Minkowski and Joseph von M ering (1849-1907) 
removed a dog’s pancreas, it developed diabetes, being unable to digest 
fat or proteins. Edward Sharpey-Schafer determined that the substance 
necessary for carbohydrate metabolism was produced in the Islets o f 
Langerhans, naming this new substance ‘insuline’ after the Latin insula 
(island). It became plain that diabetes was caused by a disorder o f the 
endocrine portion o f the pancreas. Attempts to supply pancreas extract 
by mouth did not relieve the disease.

After many attempts, the isolation o f the active principle o f  the 
Islets was achieved in the summer o f 1921 by Fred Banting (18 9 1- 
1941) and Charles Best (1899-1978), working in the laboratory o f John 
M acleod (18 76-1935), professor o f physiology at Toronto, who had 
given them the run o f his lab and gone o ff on a fishing holiday in 
Scodand. T h e y  made an extract o f  the Islets o f  Langerhans from the 
pancreas o f  a specially prepared dog and injected it into a diabetic dog 
close to death, which soon sat up and wagged its tail.

W ith  the help o f a biochemist, J. B. Collip (1892-1965), they made 
more pancreatic extracts, and their diabetic dogs survived. O n 11 January 
1922, after some self-experimentation, they gave injections to a four- 
teen-year-old boy, Leonard Thom pson, dying o f diabetes in T oron to  
General Hospital. Alm ost immediately his blood-sugar level fell; within 
days, he was out o f bed, and within weeks, home and well, although 
dependent on insulin injections. T h e  world applauded and the N obel 
Prize committee in 1923 honoured them: Banting shared the prize with 
M acleod the fisherman; Best (as M acleod’s assistant) and C ollip  got 
nothing. Meanwhile, the Eli L illy  Com pany in Indianapolis, who had 
helped solved technical problems with producing insulin, had gone into
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large-scale production. It proved to be one o f the century’s most valuable 
life-savers, not least because diabetes is spreading and remains incurable.

Investigation o f  the sex hormones led to no less momentous con
sequences. Intrigued all his career by glands, Brown-Sequard sen
sationally reported to the world in 1889 that he had rejuvenated himself 
through injections o f extracts o f  guineapig and dog testicles. As early 
as the third day (so he boasted to the French Academy o f Sciences), ‘I 
had recovered at least all my former vigour . . . M y  digestion and the 
working o f  m y bowels have also improved considerably . . .  I also find 
mental work easier than for years.’ Such ‘organotherapy’ created a stir, 
although the medical profession was divided and his death soon after
wards dented his claims. Sharing with serum and vaccine therapy the 
promise o f scientific miracles, testicular implants enjoyed a vogue never
theless; the Russian Serge V oronoff (18 6 6 -195 1) and others popularized 
monkey-gland implants in the 1920s, and in the United States John R. 
Brinkley (1885-1942) made a specialty o f implanting goats’ testicles, 
promising his clients not simply sexual rejuvenation but the relief o f 
high blood pressure. A  charlatan, Brinkley won fame and fortune, setting 
up his own radio station and running for the governorship o f Kansas.

T h e  male sex hormone was fairly easy to investigate. Androsterone 
was isolated in 1931 by the Berlin chemist A dolf Butenandt (1903-95) 
and synthesized three years later by Leopold Ruzicka (1887-1976). 
Soon after, an Amsterdam team led by Ernst Laqueur (1880-1947) 
succeeded in extracting pure hormone from ground-up bulls’ testicles, 
calling it ‘testosterone’. T h e  female sex hormones proved more complex, 
there being two distinct sources: the ovary proper and the corpus luteum, 
the ‘yellow body’ remaining when the egg leaves the ovarian follicle. T h e 
role o f the corpus luteum in the oestrous cycle and in pregnancy was 
shown in 1929 by G . W . C o m er (1889-1981) and W illard Allen (1904-
93) to depend on a hormone named progestin, later called progesterol. 
Charles Stockard (1879-1939) and G eorge Papanicolaou (1883-1962) 
had already shown that the vaginal epithelium o f certain mammals 
undergoes characteristic changes during the menstrual cycle.*

* Coming to the United States from his native Greece, Papanicolaou had another claim 
to fame. In 1927, while investigating the reproductive cycle by using vaginal smears 
obtained from human and animal subjects, he observed the presence of cancer cells. 
This led him to develop his famous test. Papanicolaou devoted the remainder of his life 
to campaigning for routine use of the Pap smear as a simple and effective means of early 
cancer detection.
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Th ough  the effect o f the lack o f sex organs was well known, precisely 
how the bodily changes involved in sexual maturation and excitation 
occurred remained a mystery. Again, animal experiments provided the 
clues. In 1923 the zoologist Edgar Allen (1892-1943) found that 
injecting fluid from pigs’ ovaries into spayed mice brought them into 
heat. T h e  fluid, he inferred, must contain a female hormone. W ith  
Edward D oisy (1893-1986), Allen heard o f a discovery by two Berlin 
gynaecologists who, aiming to diagnose pregnancy, had hit on injecting 
a woman’s urine into a laboratory mouse or rat. If  she were pregnant, 
the animal would go into heat. Evidendy, the urine o f pregnant women 
contained a female hormone. In 1929, they announced that they had 
isolated the female sex hormone oestrin (oestrone), and, by 1933, two 
more had been discovered: oestriol and oestradiol (with others, these 
form the oestrogen family).

A  year later, a further hormone -  progesterone -  was isolated from 
the corpus luteum. Associated with the onset o f ovulation, progesterone 
is secreted in the body by the corpus luteum to prepare the womb and 
Fallopian tubes in the event o f fertilization. H oping to discover ways 
o f improving the likelihood o f conception for infertile couples, John 
Rock (1890-1984) investigated its therapeutic possibilities and experi
mented with synthetically produced hormones to regulate progesterone 
levels. Oestrogen was injected to see whether ovulation itself could 
be affected by hormones. Obtaining adequate quantities o f hormonal 
substances for research was impossible, however, until the early 1940s, 
when Russell E. M arker (b. 1902) found that he could extract diosgenin 
from a wild yam growing in Mexico; this could be transformed in the lab 
into progesterone -  or progestogen, as the synthesized variety became 
known.

M arker’s colleagues took up his work. Carl Djerassi (b. 1923) and 
G eorge Rosenkrantz synthesized, respectively, the steroid cortisone and 
the male sex hormone testosterone from the same Mexican yam. T h en  
in 1951, Luis Miramontes, working under Djerassi, modified M arker’s 
progestogen to form the compound norethisterone (norethindrone in 
the U S ), which was far more active than human progesterone. This 
was sent for assessment to four researchers, including G regory Pincus 
(1903-67), a biologist at the W orcester Foundation for Experimental 
Biology in Massachusetts, who soon established that the substance did 
indeed inhibit ovulation. Pincus was not at first interested in producing 
a method o f birth control, but its potential was stressed by the veteran
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campaigner on wom en’s sexual issues, M argaret Sanger (1879-1966), 
who as early as 1916 had opened a birth control clinic in Brooklyn (she 
was arrested and jailed).

Sanger enlisted the help o f Katharine M cCorm ick (1875-1967), 
who arranged for Pincus, Rock and D r M in-chueh Chang (1908 -1991) 
to receive a large grant for research into effective hormonal birth con
trol. In 1955, a major clinical trial was mounted among the poor o f 
Rio Piedras, Puerto Rico. Results published the following year showed 
success. In 1957 norethynodrel was approved by the U S  Food and D rug 
Administration as a ‘menstrual regulator’ and, two years later, as an oral 
contraceptive.

T h e  amount o f oestrogen contained in ‘the pill’ was arbitrary and 
women were seriously overdosed from the first. By 1961, adverse 
side-effects were being reported -  thrombosis, phlebitis, migraine and 
jaundice, and in 1969 the U K  Com m ittee on the Safety o f  Medicines 
advised doctors to prescribe oral contraceptives with no more than fifty 
microgrammes o f oestrogen. T h e  ‘pill generation’ had arrived, with its 
pleasures and problems.

A  devout Roman Catholic, Rock began to campaign for the reform 
o f Catholic hostility towards artificial birth control. Arguing that the 
operation o f the pill was the same as that o f  the body’s endocrine system, 
he maintained that oral contraceptives fell within the bounds o f  ‘natural’ 
sexual activity. In 1963 he presented his case in The Time Has Come: A  
Catholic Doctor's Proposal to End the Battle for Birth Control. T h e  Vatican 
thought it hadn’t.

C H E M I S T R Y  A N D  T H E  N E R V E S

Running parallel with these endocrinological developments came 
momentous w ork on other aspects o f the body’s self-regulatory system. 
T h e  pivotal figure was H enry Dale (1875-1968). After studying physi
ology at Cambridge, Dale worked at University College London under 
Starling and Bayliss, before becoming pharmacologist to the W ellcom e 
Physiological Research Laboratories in 1904. In 1914 he became 
pharmacologist to the M R C ’s newly established National Institute for 
M edical Research, and was appointed its first director in 1928.

A  major problem staring physiology and neurology in the face was 
the transmission o f  impulses and stimuli: how were messages transmitted
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from nerve fibre to nerve fibre? Descartes had suggested there were 
‘spirits’ in the nerves, but that answer was no longer acceptable. Certain 
pieces in the jigsaw were available.

It was known that muscarine, a drug derived from the fungus Aman
ita muscaria, had an effect similar to that produced by stimulation o f 
the para-sympathetic nerves. Adrenaline gave results paralleling the 
stimulation o f para-sympathetic nerves. Nicotine, the chief alkaloid o f 
tobacco, had a complex action on the nervous system, first stimulating 
and then depressing autonomic ganglia. Extracts o f many tissues, when 
injected, produced a pronounced depressor action. Leon Popielski 
(1866-1920) suggested such extracts all contained a substance which 
he called ‘vasodilatin’.

M eanwhile, the substance soon to be called histamine was chem i
cally synthesized, G eorge Barger (1878-1939) and Dale obtaining it 
from an ergot extract in 1910. T h e y  found it produced powerful contrac
tions o f  the smooth muscle o f  a cat’s uterus. Histamine had never been 
isolated from a living body, but it was recalled that when Bayliss and 
Starling had hit upon ‘secretin’ (secreted from the duodenum), they had 
found that the intestinal extracts contained a further substance with a 
profound depressant action. Following up this lead, Barger and Dale 
came upon histamine. T h e  paradox that histamine, a potent stimulator 
o f  plain (smooth) muscle, produced a fall o f blood pressure by vaso
dilation, was still unexplained.

T h e  G reat W ar necessitated close study o f  traumatic shock, and 
Edward M ellanby observed that a large dose o f  histamine produced 
effects similar to surgical shock: fall in body temperature, drowsiness, 
slow breathing. T h e  striking resemblance between histamine shock and 
surgical shock led Thom as Lewis to demonstrate that histamine was 
released by the injured cells in shock. O ther substances were also 
released by cells as a result o f injury, leading to the study o f  allergic 
disorders. In 1914, Dale found an ergot extract produced activities 
resembling those o f muscarine; the active chemical principle proved to 
be acetylcholine, which affected muscle response at certain nerve fibre 
junctions, and could thus mimic the actions o f  the para-sympathetic 
nervous system.

A  further piece in the puzzle was put in place in 1921 by O tto 
Loew i (18 73-196 1), professor o f pharmacology at Graz. Loew i had 
been carrying out a series o f  experiments on transmission o f  nerve 
impulses, working on the assumption that messages between nerve fibres
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and their organs were chemically transmitted. H e had been working 
chiefly with an isolated frog’s heart, testing the effects o f drugs, includ
ing digitalis. In 1920, in dreams on two successive nights, he envisaged 
the design for a critical experiment.

The night before Easter Sunday of [1921] I awoke, turned on the 
light, and jotted down a few notes on a tiny slip of thin paper. Then 
I fell asleep again. It occurred to me at six o ’clock in the morning that 
during the night I had written down something most important, but 
I was unable to decipher the scrawl. The next night, at three o’clock, 
the idea returned. It was the design of an experiment to determine 
whether or not the hypothesis of chemical transmission that I had 
uttered seventeen years ago was correct. I got up immediately, went 
to the laboratory, and performed a simple experiment on a frog heart 
according to the nocturnal design. I have to describe briefly this 
experiment since its results became the foundation of the theory of 
chemical transmission o f the nervous impulse.

T he hearts of two frogs were isolated, the first with its nerves, 
the second without. Both hearts were attached to Straub cannulas 
filled with a litde Ringer soludon. The Ringer solution of the first 
heart, during the stimulation of the vagus nerve, was transferred to 
the second heart. It slowed and its beats diminished just as if its vagus 
had been stimulated. Similarly, when the accelerator nerve was 
stimulated and the Ringer from this period transferred, the second 
heart speeded up and its beats increased. These results unequivocally 
proved that the nerves do not influence the heart directly but liberate 
from their terminals specific chemical substances which, in their 
turn, cause the well-known modifications o f the function of the heart 
characterisitic o f the stimulation of its nerves.

W hat was this chemical substance producing the stimulus? Loew i sus
pected it m ight be acetylcholine or a related chemical, as was proved 
in 1933 by Dale and his colleagues W ilhelm  Feldberg (1900-93) and 
John H enry Gaddum (1900-65). Other chemical agents, adrenaline-like 
substances, were found in the sympathetic nervous system, and a nerve 
classification was developed according to their suspected transmitter 
substances: ‘cholinergic’ (vagus) nerves secreted acetylcholine while 
‘adrenergic’ (sympathetic) nerves secreted adrenaline.

Elucidation o f impulse transmission in the muscles and organs was 
a remarkable breakthrough. Far more daunting was the investigation o f 
the central nervous system. W hile there was indirect evidence o f chemi
cal action there, experimentation was difficult in that area. Research at
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Oxford in 1941 indicated the presence o f acetylcholine, secreted by 
m otor nerve fibres in response to electrical stimulation. Later experi
ments showed that acetylcholine was the chemical agent through which 
nerves worked on muscles -  the first neurotransmitter to be identified. 
Evidence also grew o f  monoamines in the central system, including 
adrenaline, dopamine and serotonin.

W ith  the principal transmitters identified as noradrenaline at sym
pathetic endings and acetylcholine at most other sites, it became possible 
to draw a picture o f  the actions o f  atropine (blocking muscarine-like 
actions o f  the acetylcholine receptor), eserine (delaying the destruction 
o f acetylcholine and so enhancing its actions), curare (blocking acetyl
choline), and a number o f other drugs.

O nce chemical agents in the brain and their role in the nervous 
system were recognized, the use o f drugs to combat mental maladies 
and m odify behaviour became feasible. In 1943, the Swiss biochemist 
A lbert Hofm ann (b. 1906) accidentally swallowed lysergic acid diethyl
amide (L S D ). Suffering severe hallucinations and loss o f  emotional 
control, he had to be tranquillized. L S D  was found to inhibit serotonin 
action and to block noradrenaline and adrenaline. Similar studies were 
done on reserpine, benzedrine (amphetamine) and tranquillizers such as 
chlorpromazine: all inhibited transmitter functioning. T h e  psychotropic 
effects o f such substances led to extensive psychiatric use for some and 
criminalization for others.

T his burgeoning chemical understanding o f the brain bore fruit in 
the treatment o f diseases such as parkinsonism, named after the London 
doctor James Parkinson (1755-1824), author o f the classic Essay on the 
Shaking Palsy (1817). Characterized by tremor in the limbs, stiffness o f 
the muscles and difficulty in initiating movement, Parkinson’s disease 
develops when a group o f nerve cells in the brain fails to function 
normally. T h eir location was established in the 1950s as the substantia 
nigra, a layer o f  grey matter in the midbrain. O nce a new neurotrans
mitter, dopamine, was found to be synthesized there in large amounts, 
the possibility o f  a pharmaceutical cure was glimpsed.

Scientists grasped that the new neuroleptic drugs, reserpine (also 
much used for lowering blood pressure) and the phenothiazines seemed 
to produce Parkinson-like symptoms by way o f side-effects. Since they 
interfered with the action o f dopamine at nerve endings, it was surmised 
that there was a direct link between dopamine and the disease: the 
substantia nigra cells o f  parkinsonism sufferers were producing insuf
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ficient dopamine to establish muscular movement. In 1961 trials using 
l - d o p a , a chemical analogue o f  dopamine, showed that the drug 
enabled the affected brain cells to make dopamine once more, alleviating 
symptoms o f Parkinson’s disease. Six years later l - d o p a  therapy was 
officially introduced and hailed as a wonder drug: bed-ridden patients 
could walk; others found relief from a rigid posture.

T h e y  were not the only beneficiaries. Just after the close o f  the 
First W orld W ar, a disease called encephalitis lethargica had appeared, 
apparently linked to the influenza pandemic. Survivors had been left 
with post-encephalitic parkinsonism, a kind o f  sleeping sickness. Forty 
years later, the British neurologist O liver Sacks (b. 1933) tried treating 
such patients with l - d o p a , and watched as the drug awakened them. 
M any began talking, walking and gradually becom ing normal. It seemed 
a miracle cure. But the disease could be kept at bay only with ever 
larger doses, side-effects took the hapless patients over and eventually 
outweighed the advantages. T h e  post-encephalitic patients returned to 
their sleeping state.

Before these advances in brain chemistry, little could be done with 
central nervous system failures unless they were open to surgery. Once 
the transmitter-inhibitor set-up was known, however, correction o f 
brain function defects became a realistic possibility. Such understanding 
o f  chemical action in the brain and nervous system stimulated fruitful 
lines o f research regarding the neurophysiology governing behaviour. 
T h e  knowledge that specific chemicals selectively stimulate certain brain 
cells has led both to the new psychopharmacological ‘wonder drug’ 
Prozac, and to chemical nerve gases o f extraordinary toxicity, like Sarin.

C A N C E R

In some modern research fields, endocrinology perhaps being one o f 
them, the initial impulse for gigantic transformations arose from scien
tific curiosity put to good use in the laboratory. O ther research enter
prises have been driven by the desperate need to relieve a particular 
disease. O f  these the most prominent, but problematic, has been cancer.

Cancer became the modern disease par excellence (one distinguished 
sufferer was Freud), and above all the American disease. Cancer (‘the 
big C ’) became the subject o f terrible taboos, seen not just as fatal but 
as psychogenic, the product o f the so-called ‘cancer personality’ , the
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self that eats itself away through frustration and repressed anger. Such 
myths made the disease unmentionable and created a terrible stigma.

About 1.3 million new cases occur a year in the United States and 
half a million die o f  it annually. Am ong males, prostate, lung and colon 
cancer amount to around half o f  all cases; for women the most common 
forms are cancer o f the breast, colon and lung. After a century in which 
research has received billions o f  tax dollars and attracted the talents o f 
top scientists, the situation is little less bleak than before. Lung, colon, 
liver, pancreas and other major cancers continue to have appalling fatal
ity rates, with fewer than one in five alive after five years o f diagnosis 
(survival in uterine and stomach cancer has improved).

Cancer was familiar in antiquity, Hippocrates employing the term 
karcinos (Greek for crab), presumably because the pain resembles a crab’s 
pinching. Hippocratic medicine attributed tumours to an abnormal 
humoral accretion, and Galen regarded the disease as a species o f 
inflammation. A  tumour m ight form because there was too much blood 
in the veins; or a flux o f black bile mixed with blood produced a scirrhus, 
a tumour which could transmute into cancer. Galen endorsed the H ip
pocratic counsel against attempting to treat deep or hidden cancers; 
Rhazes warned that surgery generally made matters worse unless the 
tumour was completely removed and the incision cauterized, and Pare 
confessed he had never seen cancer cured by the knife.

T h e  old black bile theory was long held, but once the lymphatic 
system was delineated by Gasparo Aselli (1622), the lymph was increas
ingly blamed as carcinogenic. John H unter maintained that under 
certain conditions coagulating lymph (the part o f  the blood which spon
taneously clots) was the carcinogenic inflammatory factor. Metastases 
reached distant parts via lymphatic channels. T his supported the nine
teenth-century idea o f ‘blastema’, the fluid substance supposedly carried 
in the blood and circulated to the tissues to provide the nutritive, genera
tive substance for cells. Tum ours were said to result from a defect in 
the blastema, causing cell growth to turn malignant.

T h e  triumph o f cell theory transformed the understanding o f 
cancer, V irchow  holding that neoplasms developed from immature cells. 
In 1867 Edwin Klebs proposed that most cancers originated in epithelial 
tissues,* while in the same year W ilhelm  W aldeyer outlined the

* When a tumour originates in epithelial tissues of the breast, lungs or stomach, for 
example, it is called carcinoma; originating in connective tissues of bone or muscle, it 
is called sarcoma.
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approach that formed the basis o f later theories. Denying blastema 
theory and the possibility o f outside infection, W ildeyer maintained that 
cancer cells developed from normal cells, multiplying by cell division. 
Long-distance spread (metastasis) resulted from transportation o f cancer 
cells by blood or lymph.

It was one thing to pinpoint the cell as the locus o f cancer, but 
quite another to identify the source o f carcinogenesis. Disputes flared 
as to whether cancer was unitary or whether there were many different 
sorts with different aetiologies. T h e  model o f infectious disease made 
the possibility o f a viral origin attractive, partly because o f the implied 
possibility o f a vaccine cure. Laboratory experiments in the 1930s 
showed that viruses could produce tumours in animals.

From the late 1960s research into oncogenic viruses was particularly 
advanced by David Baltimore (b. 1938) and Howard Tem in (b. 1934), 
who simultaneously published a report o f the discovery o f an enzyme 
reverse transcriptase. Based on his investigations o f animal cancers, 
Tem in suggested that when a tumour-causing virus enters a cell, the 
R N A  o f the virus makes D N A  copies o f itself, thereby causing the 
host cell to become cancerous. Because the idea was widely interpreted 
as a violation o f the ‘central dogma’ o f genetics, it was scornfully dis
missed by most o f the scientific establishment, with the notable excep
tion o f David Baltimore. T h e  theory o f viruses as the cause o f cancer 
in humans remains highly contested.

By the early twentieth century laboratory research had also shown 
that the disease could be experimentally produced in animals by various 
chemical and physical agents including coal tars; ultraviolet light and 
X-rays, as well as radioactive substances such as radium and uranium, 
also induced cancer. T h e  dream o f chemotherapy dates from the same 
period. W ith  Ehrlich’s discovery o f salvarsan, hopes were raised that a 
drug would be found to destroy cancer cells. In the 1920s, hopes were 
pinned on variants o f the mustard gas prepared as a chemical warfare 
agent in the First W orld W ar; it was thought that this would prove a 
cytotoxic agent useful in cancer. As with other chemotherapeutic agents, 
the problem with mustard gas was that it destroyed or inhibited healthy 
cells as well as cancer cells; the drug produced a temporary improvement 
but no long-term cure and hence only a delayed death.

N o  ‘magic bullet’ has ever been found, though chemotherapy had 
enjoyed substantial success with childhood leukaemia, a bone-marrow 
cancer resulting in proliferation o f white blood cells and reduced output
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in to co lo n ia l con texts, p a rticu la rly  th ro u g h  th e  w o rk  o f  m ed ica l m ission aries. M eisen b ach , 

process p rin t a fter a p h o tograp h.



Florence Nightingale.

w ell as b e in g  the ‘ lady w ith  the lam p ’ in the 

Crim ean W a r, F lo ren ce  N ig h tin g a le  (1830 -  

:p io )  re form ed  nursing, ren d erin g  it an 

:steem ed p rofession  suitable fo r respectable 

vom en. R ep ro d u ctio n  o f  w o od  en gravin g,

872 (after G o o d m a n , 1858).

A  district health centre where crowds of local children are being vaccinated. 

Sm allpox vaccin ation s w ere  delivered to  the p o o r th ro u gh  m edical charities 

and the a gen cy  o f  the P o o r  L a w . In  reality, th ere  was m u ch p op u lar 

op p o sition  to vaccin ation . E . B uckm an, w o o d  en gravin g, 18 71.

A Nurse Checking on a Play fill Child.

T h e  sick  ch ild  and th e hum ane nurse lo om  

large in  the im age o f  th e m o d ern  hosp ital as 

the m o st successful in stitution  o f  m odern  

m edicin e. J. E . S u tcliffe , w a terco lo u r 

draw ing, 1904.



Franklin D. Roosevelt.

One of only two known 
photographs o f FDR in 
a wheelchair. Photograph, 
!94i.

The Hotel Dieu, Paris: interior showing patients being nursed by nuns and clergy.

Note the prominence o f the crucifix: the medieval hospital might be a place to die, as well as a 
scene of recovery. Woodcut, early sixteenth century.



Lister and his assistants in the Victoria Ward (King’s College Hospital’s male surgical ward).

B y  th e end o f  the n in eteen th  cen tu ry, the h o m e ly  a tm osp h ere o f  the V ic to ria n  hospital w ard 

w as g iv in g  w ay  to  so m eth in g  m ore  austere, in line w ith-the n ew  em phasis u p on  h yg ien e, 

c leanliness and order. P h o to grap h , 1890.

A British hospital ward in the ippos

A w a r d  in  S t G e o r g e ’s H o sp ita l, L o n d o n . E m m a T a y lo r , p h o to grap h , 1997.



The bones of a hand, with a ring on one 
finger, viewed through X-ray.

T h e  d iscovery  o f  the p ow er o f  

X -rays at the close o f  the n ineteen th 

cen tu ry  tr igge re d  a stag gerin g  series o f  

advances in  d iagn ostic  devices, a llow in g 

d irect access to  th e in terio r o f  the liv in g  

body. P h o to p rin t from  radiograph 

(after S ir A rth u r Schuster, 1896).

b e l o w  A  brain in a skull. 

T h re e -d im e n sio n a l com p u ted  

to m o grap h  ( C T )  scan o f  th e top  o f  the 

hum an brain seen w ithin  the skull.

T h e  r ig h t cerebral hem isphere is seen 

in tact (at top  left) w ith  surface 

con volution s. C T  scann in g com b in es the 

use o f  a com p u ter and X -rays passed 

th ro u gh  the b o d y  to p rodu ce cross- 

sectional im ages o f the b o d y  tissue. It  is 

particularly  useful for the diagnosis o f  

abnorm alities o f  the brain.
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o f red cells and platelets. U ntil the early 1960s little could be done 
for acute leukaemia, which was speedily fatal. T h e  administration o f 
cortisone-like drugs helped, and it was found that other drugs used in 
combination with corticosteroids could prolong remissions. Ultimately, 
it was possible to cure a high proportion o f childhood leukaemias -  one 
o f  the genuine medical successes o f the postwar period.

Before the twentieth century, the main institutions dealing with 
cancer were hospitals to die in. T h e situation changed radically as public 
concern mounted: societies to support cancer studies proliferated. T h e  
Germ an Central Com m ittee for Cancer Research was organized in 
1900. T w o  years later the Royal Colleges founded the Imperial Cancer 
Research Fund, and the French Association for Cancer Research fol
lowed in 1906. T h e  American Association for Cancer Research was 
launched in 1907; the massive and influential M emorial Sloan -  
Kettering Cancer Center in N ew  Y ork C ity  in the 1930s. W ith  cancer 
established as the most dreaded disease, President Nixon, drawing com 
parisons with the Manhattan Project and the Apollo Program, secured 
the passing o f  a National Cancer Act in 1971, with an initial allocation 
o f $500 million; by 1976 the U S  budget had risen to over $1 billion a 
year. T o  wage the ‘Crusade Against Cancer’, the act implemented a 
research programme, the creation o f a new cancer institute independent 
o f the National Institutes o f Health (it had a ‘hot-line’ to the presi
dent), and an international cancer data bank.

Despite the immense investment o f money and research effort, 
cancer remains a disease imperfectly understood, in which relief is far 
more common than cure, and relief generally temporary and subject to 
serious side-effects. All manner o f therapies have been tried, leading to 
the now familiar combination o f surgery, radiotherapy and chem o
therapy. X-ray screening programmes, C A T -scan s, ultrasound and 
M R I-scans have brought advances in early detection. M onoclonal anti
bodies represent another advance. Developed by Cesar M ilstein 
(b. 1927) and Georges Kohler (b. 1946) in one o f biotechnology’s early 
triumphs, these laboratory-cloned ‘designer’ antibodies can be used to 
identify foreign material on a cell wall, attach themselves to it and 
destroy it, rather like a guided missile. If tagged with radioactive iso
topes, they provide a radioactive profile for scanners when they track 
down cancer cells. In some cases, such aids to early diagnosis save lives. 
But diagnostic advances have continued to outrun cures.

True, there have been some victories, as with child leukaemia, but
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at no time this century could a sober analyst think the cancer war was 
being won with the routine weaponry in the arsenal: surgery, chemo
therapy and radiation. Com bined assaults from all three may grant extra 
months or years to many, but proven cures have been the exception, and, 
that is why the chequered history o f immunotherapy is so fascinating.

In view o f  the shortcomings o f the other interventions, it might 
have been expected that the claims o f imm unology -  co-opting and 
stiffening the body’s own resistances -  would always have been to the 
fore. After all, by 1900, thanks to the pioneering m icrobiology o f Pasteur 
and Koch, it was known that the body fought back against invasive 
pathogens through its cells and serum (antibodies). Pasteur’s anti
anthrax and anti-rabies vaccines, and the Germ an serum vaccines, 
notably diphtheria antitoxin, had shown that modern medicine could 
stiffen the body’s innate defences. So why didn’t the immunological 
approach come to dominate cancer research?

T h e  answer is laced with irony. W illiam  B. C oley  (1862-1928) was 
a young N ew  Y ork surgeon in the 1890s. H e operated on his cancer 
patients as best he could but they routinely died. In those days, before 
aseptic surgery had become foolproof, patients still developed terrible 
operating-room infections, and C oley came across a cancer patient who 
had gone down with the often lethal erysipelas. N o t only did he survive 
the infection -  his sarcoma disappeared! Some rooting around showed 
C oley that these miracle recoveries were not unknown in medical folk
lore. Infections would provoke a massive immune response that might 
sometimes knock out cancer. Gaining a post at what became the M em 
orial Sloan-Kettering Cancer Center, C oley  made biological vaccines 
against cancer his life’s work.

But to little avail. For one thing, he was a surgeon not a scientist. 
Th en  his domineering colleague/rival/enemy at the hospital, James 
Ewing, was a passionate champion o f radiation therapy. C oley ’s ‘biolo
gical cures’, Ewing would say, were probably all baloney. So lethal was 
cancer that C oley ’s occasional ‘miracle’ cure helped to discredit him -  
it sounded like quackery. N o t least, his immunotherapy seemed to imply 
that cancer, like tuberculosis, was caused by an invasive micro-organism; 
that hypothesis was never substantiated.

Thereafter cancer immunotherapy was marginalized and did not 
reclaim the limelight until immunology itself had made further strides. 
N o t least, the field experienced the great expectations and crashing 
disappointments o f  interferon. By the late 1950s hopes were high that
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this newly isolated and commercially developed anti-viral protein which 
stimulated the body’s defences and was toxic to certain cells m ight be 
the wonder treatment for neoplasms. It proved far from that, and the 
interferon ballyhoo had abiding untoward consequences. It led to end
less hype about the latest drug ‘breakthroughs’; to personality cults 
among researchers who suddenly found themselves on the front cover 
o f  Newsweek; and to the contamination o f the whole field by big money: 
astronomical grants thanks to President N ixon’s war against cancer, and 
the lure o f  gigantic profits through patenting laboratory processes.

T his modern era o f glitzy research and its prima donnas is epitom 
ized perhaps by the career o f Steven Rosenberg o f the National Cancer 
Institute, a dedicated i f  egotistical cancer mogul. O f  Polish parentage, 
Rosenberg has described cancer as the biological equivalent o f  the H o lo 
caust. For all Rosenberg’s passion and drive, his activities are no less 
problematic for cancer research than Robert G allo has proved for 
A I D S ,  a symptom o f the perils o f science when it operates through 
careerist entrepreneurship and a macho star system.

T h e  interferon hullabaloo saved no cancer sufferers, but it did 
revitalise the search for comparable molecular agents produced by the 
body which could be modified to enhance effectiveness. T h e  production 
o f  clonal antibodies in the 1970s constituted a breakthrough: substances 
which would boost the immune system could now be made ad lib, not 
just in the body but in the laboratory.

O ut o f  this molecular milieu there followed the interleukins, dis
covered in the 1980s, and at last doctors began to be able to point to 
cases where (as with C oley  much earlier) tumours shrivelled and patients 
at death’s door began to mend. Again, the business was oversold. Around 
1985, to great acclaim, Rosenberg treated some twenty-five cases with 
immunity-boosting L A K  cells and interleukin-2. T en  years later only 
one o f the twenty-five was still alive. W ithout the treatment perhaps 
none would be, and o f course therapies inevitably have their teething 
problems; but, given the huge adverse side-effects which such treatments 
entailed, it’s not clear how much those patients really benefited. N o r is 
it self-evident that Rosenberg was having more success than Coley, 
seventy years earlier.

G iven the tribulations o f  surgical and chemical interventions, the best 
break we have had with cancer has come from epidemiology. Concerned 
with increasing mortality from lung cancer, the M edical Research Council 
in 1947 commissioned Austin Bradford H ill (18 9 7-19 9 1) and Richard
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D oll (b. 1912) to analyse the possible causes. T h eir meticulous statistical 
survey (published in 1951) o f patients from twenty London hospitals 
showed that ‘smoking is a factor, and an important factor, in the pro
duction o f cancer o f  the lung.’ Studying smoking in the medical pro
fession, they showed in 1956 that the mortality from the disease fell if 
individuals stopped smoking. An easy way to reduce drastically, i f  not 
to eliminate, a major form o f cancer had been discovered. N early half 
a century later, one in three adult men in the U K  still smokes, and the 
figure for women is almost as high and rising. It is, moreover, widely 
believed that thorough studies, comparable to those o f  smoking, would 
reveal that many cancers are environmentally produced. X-rays and 
ionizing radiation are thought to be the source o f 3 per cent o f cancers; 
radon gas causes lung cancer in uranium miners. Synthetic food addi
tives and dyes, fertilizers and pesticides may all be carcinogenic. T h e 
implications o f  this paradox -  vast investment in research, yet public 
indifference to practical preventive action -  are discussed in Chapter 21.

C A R D I O L O G Y

As with cancer, heart disease became big news in the twentieth century. 
As late as 1892 Sir W illiam  Osier had described coronary disease as 
‘relatively rare’, but less than two decades later one in eight o f  all deaths 
in advanced nations was attributed to heart disorders. By the 1980s that 
figure had risen to 30 per cent, making coronary disease the chief killer 
o f all -  and for every two people dying from a heart attack, three others 
suffered one. T h is huge increase prompted myriad medical studies, most 
famously the long-running Framingham H eart Study in the United 
States, begun in 1948.

Knowledge o f  cardiovascular disease was gathered from many 
sources. T h e  blood was studied by John Hunter (who died from a 
heart attack) and his successors. T h e  physiological understanding o f 
hypertension was given its foundations by Bernard’s and Brown- 
Sequard’s studies o f  vasodilation and vasoconstriction. O ther studies 
meantime explored the physiology o f  the heart muscle; in 1859 M ichael 
Foster showed that a part o f  a snail’s heart continued to show rhythmical 
contractions when separated from the rest o f the organ, and Gaskell, 
using frogs’ hearts, proved that the heartbeat was, as H aller had 
suggested, o f  myogenic origin.
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By that time there was an extensive clinical record o f  heart disease. 
A  major early work was the Traite de la structure du coeur (1749) [Treatise 

on the Structure o f  the Heart] by Jean-Baptiste Senac, which published 
descriptions based on patients’ symptoms. M orgagni’s morbid anatomy 
(1761) contained much evidence o f heart damage; the heart lost force, 
he noted, as its parts became ‘tendinous’ (like tendons) instead o f  fleshy. 
In 1768 W illiam  Heberden coined the term angina pectoris to describe 
a distinctive crushing chest pain:

They who are afflicted with it, are seized while they are walking, 
(more especially if it be up hill, and soon after eating) with a painful 
and most disagreeable sensation in the breast, which seems as if  it 
would extinguish life, if it were to increase or to continue; but the 
moment they stand still, all this uneasiness vanishes.

Caleb Parry’s (1755-18 22) Inquiry into the Symptoms and Causes o f the 
Syncope Anginosa, Commonly Called Angina Pectoris (1799) discussed ‘ossi
fication’ and obstruction o f the coronary arteries together with patho
logy o f  the aorta, and Antonio Scarpa (1752-1832) described what was 
later termed arteriosclerosis. Pointing to the danger o f clots in the 
pulmonary artery, Virchow  introduced the idea o f  thrombosis.

Diagnostic skills were refined. Corvisart, Laennec and Bayle listened 
to the heart at the bedside, relating unusual murmurs to damage o f  the 
valves which they verified postmortem. O ther symptoms o f heart disease 
were noted, largely on the basis o f the pulse. A  very slow pulse or one 
with striking abnormalities became associated with syncope or interm it
tent loss o f consciousness, later known as Stokes-Adams disease after the 
Dublin physicians Robert Adams and W illiam  Stokes. Julius Cohnheim  
(1839-84) identified ‘heart aneurysm’ with coronary obstructions, 
believing that failure o f oxygen supply (ischaemia) was responsible for 
myocardial damage. In 1880 Carl W eigert (1845-1904) gave a classic 
description o f the heart attack or myocardial infarction, and these 
descriptions grew more common (as perhaps did the phenomenon).

N ew  diagnostic techniques led to a greater attempt to monitor the 
heart, notably Karl Vierordt’s (1818-84) sphygmograph (1855) and 
Scipione Riva-Rocci’s (1863-1937) sphygmomanometer (1896). In 1859 
Etienne-Jules M arey (1830-1904) modified Ludw ig’s kymograph to 
produce a permanent record o f the pulse on a drum o f smoked paper. 
James M ackenzie (1853-1925) developed a polygraph by which two or
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three simultaneous tracings could be inked onto a roll o f  unsmoked 
paper, correlating pulses in the arteries and veins with the heart-beat, 
to shed light on irregularities o f the heart’s rhythm.

In his Diseases o f the Heart ( 1908), Mackenzie, who complained about 
the ‘utmost confusion prevailing as to the significance o f the signs detected 
in the heart’, emphasized the dangers o f mechanistic, technology- 
driven diagnosis: what mattered in certain heart conditions was not the 
presence o f a murmur, but the capacity o f the heart muscle to compen
sate for disabilities caused by valvular abnormalities. H e thus distin
guished between harmless alterations in heart rhythm and those 
indicative o f  severe heart disease. T h e  trouble was that it was difficult 
to predict which abnormalities in rhythm were harmless.

T h e  electrocardiograph, a specialized type o f galvanometer record
ing and photographing the minute electric currents generated by the 
heart’s action, was invented in 1903 by W illem  Einthoven (1860-1927) 
o f  Leiden. Initially it was an unwieldy and expensive contraption, requir
ing the patient to place both hands and both feet in buckets o f  water, 
and needing five technicians to operate it. It involved a silver-coated 
quartz fibre suspended between the poles o f  an electromagnet; electrical 
signals from the heart were conducted through the fibre, which bent at 
right angles to the electromagnetic field produced by the signals. T h e  
fibre’s shadow showed up on a moving glass photographic plate; the 
record is known as the electrocardiogram ( E C G , or E K G  in America). 
It pointed the way to differentiating rhythmic abnormalities which posed 
no threat from those which did. T h e  fact that it was mainly confined 
to large hospitals was instrumental in turning the hospital into the heart 
investigation and treatment centre which it became.

Intensive studies were carried out with it by Thom as Lewis, a great 
aficionado. It enabled him to record the waves that spread through the 
atria and to follow the electrical events accompanying ventricular con
traction (though many o f Lewis’s inferences were contested). W ith  the 
E C G  it became possible to recognize thickening o f  the walls o f  the 
ventricles and diseases o f  the pericardium (the membrane covering 
the outside o f the heart). T h e  Chicago physician James H errick (18 6 1- 
1954) formulated a description o f coronary thrombosis and ascertained 
its characteristic changes in the E C G .  By the 1920s the clinical defi
nition o f acute myocardial infarction (heart attack) was becoming con
solidated, though only after huge debate and negotiation over the 
meaning o f clinical and machine-readable signs. Perhaps such events
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were becom ing more common; certainly doctors were training them 
selves to perceive and identify them.

T h e  predisposing high blood pressure or hypertension became the 
high-profile heart condition o f  the twentieth century, being diagnostic 
for heart attacks. Arteriosclerosis -  thickening and hardening o f  the 
arteries -  means that the heart must beat more strongly to perfuse the 
body; this produces the ‘hard pulse’ familiar to clinicians and brings on 
shortness o f breath and angina pains. A  sudden occlusion o f  the coronary 
artery precipitates a heart attack, sometimes with loss o f heart rhythm  

which may prove fatal. Studies demonstrated that arteriosclerosis was 
caused by a build up o f fatty deposits in arterial walls; stress, smoking 
and excessive drinking were found to exacerbate the condition.

By the inter-war years cardiology had become established as a 
specialty on both sides o f the Atlantic. Vast ingenuity went into new 
methods for understanding the physiology and pathology o f the heart 
and for making diagnoses in the individual case. Catheterization was 
developed in the 1930s, leading to modern angiocardiography; these 
advances were later augmented by the development o f  non-invasive 
methods o f studying the heart: computerized axial tom ography ( C A T - 
scanning) and nuclear magnetic resonance (N M R -scanning).

M ore so than with most cancers, diagnostic advance was accom
panied by progress in managing hypertensive heart disease. Bypass and 
other open-heart surgery to relieve the occluded arteries causing angina 
and heart attacks was introduced from the 1960s, and became immensely 
popular, especially in the United States. Such surgical interventions are 
discussed in Chapter 19.

D rug treatments for failing hearts had long been tried and were 
steadily improved. For long, the only drug o f  value for treating heart 
failure was digitalis, discovered by W illiam  W ithering in the mid eight
eenth century. Alongside a low salt diet, the first major pharmacological 
advance was the advent o f  oral diuretics to counteract fluid retention 
due to a failing heart. From the 1930s prostaglandin and other new 
drugs were introduced to lower blood pressure, in the light o f  a better 
understanding o f control by the autonomic nervous system o f the tone 
o f blood vessels.

T h e  medical treatment o f angina, long assisted by amyl nitrate 
which dilates the vessels, has been improved by beta-blockers. 
Developed by the English chemist Sir James Black (b. 1924), beta- 
blockers block the action o f the sympathetic nervous system on the
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heart. T h e  sympathetic nervous system speeds the heart up, activating 
receptors called beta adrenergic receptors. T h e  beta receptors may be 
blocked by the drug propranolol (Nethalide) and subsequent drugs, 
which are therefore called beta-blockers. First targeted at angina, they 
were subsequently prescribed for reducing blood pressure and steadying 
the heartbeat. T h e y  were not an unalloyed gain: by the mid 1970s, 
side-effects had predictably begun to appear -  Eraldin, marketed in 
Britain, was linked with deafness, peritonitis, pleurisy and damaged 
sight.

O ther drugs possessing blood-thinning and clot-dissolving qualities 
have proved useful: streptokinase, developed in the 1960s, and the faith
ful aspirin. Experience showed that if  streptokinase were given within 
a few hours o f a heart attack and followed by aspirin, deaths were 
reduced by 40 per cent. It is currently believed that small quantities o f 
aspirin taken regularly may substantially reduce the risk o f  heart attack. 
Similar anticoagulants which interfere with blood-clotting have been 
developed (a clot m oving and lodging in the lungs may prove fatal). 
From the 1960s, the physician was faced with a choice o f a large array 
o f  anti-hypertensives, anti-arrhythmics, anti-anginals, vasodilators, 
hypolipedmics (cholesterol-reducing), and other drugs.

Apart from surgical and pharmacological treatments, there have 
been other major developments, notably in managing abnormalities o f 
the heart rhythm resulting from disease o f its electrical conduction 
system. Heart block is a common disorder in the elderly and in patients 
who have had a heart attack. It involves a failure o f the electric circuitry, 
leading to a slowing o f the pulse, unconsciousness and a risk o f death. 
Its management has been transformed by the development o f  artificial 
pacemakers. Procedures have also been developed for previously fatal 
abnormalities o f the heart rhythm, especially tachycardia (very rapid 
heartbeat) and ventricular fibrillation, a complication involving a state 
o f electrical chaos in the heart muscle, resulting in the failure o f the 
heart to pump in a regular way. From the 1950s defibrillators were 
designed to rectify this condition. Electrodes are placed on the chest and 
a shock delivered; techniques o f cardiac massage have been developed 
for cardiac resuscitation, frequently used by paramedics and ambulance 
teams.

From the 1950s, especially in the U S , it became normal to deal 
with serious heart conditions (and above all heart-attack survivors in 
special coronary care) with batteries o f sophisticated monitoring equip
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ment. These are extremely costly and skill-intensive. Since the critical 
time with most heart attacks is the brief period o f the seizure itself, it 
has been questioned whether it is sensible to rush patients into intensive 
care at that time or even to keep them there in an alien and anxiety- 
creating environment, with all its terrifying mechanical and electronic 
gadgetry. T h e  real usefulness o f coronary care units in keeping people 
alive has never been put to the test. W ith  its sometimes grotesque 
procedures, the new heroic medicine may turn out to be yet another 
instance o f  reflex preference o f modern medicine for the highest-tech 
fix for a problem.

W hat have perhaps contributed most to the falling coronary death 
rate, particularly in the United States, are not these costly patch-up 
management techniques but moves to healthier lifestyles consequent 
upon better understanding o f the causes o f much heart disease. Here, 
the breakthrough has been through chemistry. T h e  dangers o f  athero
sclerosis, or the laying down o f fatty plaques in the walls o f  the arteries, 
became clear. T h e  main component o f such arterial plaques was found 
by M ichael Brown (b. 1941) and Joseph Goldstein (b. 1940) to be 
cholesterol, manufactured in the liver and supplemented by fat-rich 
foodstuffs. T his reinforced the findings o f statisticians and epidem iolo
gists that the wealthy were more prone to heart disease than the poor: 
rich people had richer diets. A  counter-explanation argued that stress 
was the chief cause, pointing out that the most vulnerable were 
ambitious, anxious types, those with a so-called ‘type A ’ personality. 
T h e  stress theory lost ground, however: Finnish lumberjacks, who led 
a low-stress life with plenty o f exercise, had one o f  the highest rates o f 
coronary deaths, presumably because their diet was full o f  animal fats.

Understanding o f  the role o f cholesterol promoted new ideas about 
diet and drugs in the prevention and treatment o f strokes and heart 
attacks caused by the clogging o f arteries. Public understanding o f  risk 
factors -  smoking, diet, obesity, lack o f  exercise -  improved, and lifestyle 
shifts made a fundamental contribution to reducing the problem. Sales 
o f  butter and other dairy products dropped while purchases o f  vegetable 
oils containing polyunsaturated fats rose; jogging became the rage. 
Partly as a consequence coronary heart disease in the United States 
dropped by half between 1970 and 1990 -  a reduction o f  around 300,000 
deaths a year -  there was also a substantial decline in strokes.

Improvements were not uniform; the educated classes changed their 
habits most. N o r were they so marked in other countries where the
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strenuous pursuit o f personal health and well-being counts for less. 
In Scotland and Northern Ireland, for example, coronary death rates 
continued to rise, and in Britain as a whole male deaths from coronary 
disease remain 50 per cent higher than in the U  S . Overall, heart disease, 
like lung cancer, appears to be a problem medicine can palliate at enor
mous cost, but which is dramatically reduced by simple attention to diet 

and lifestyle.

G E N E T I C S

T h e  nexus o f  basic science, clinical research and practical medicine has 
been notable in two fields in particular in the latter half o f the twentieth 
century. One is genetics.

T h e  idea that particular features may be hereditary (‘like begets 
like’) is ancient, but down the centuries, as the battles between ‘ovists’, 
‘animalculists’ and the like show, there was no agreement about how 
inheritance operated. M any diseases were believed to be heritable, for 
instance gout, and some pointed to a hereditary tendency to colour 
blindness and haemophilia. In 1814 the British physician Joseph Adams 
(175 6 -18 18 ) offered a full summary o f the extant state o f knowledge, 
drawing distinctions between familial diseases (which he deemed con
fined to a single generation), and hereditary diseases, passed on from 
generation to generation.* Com ing from a line o f physicians, Charles 
Darwin was fascinated by evidence for disease inheritance, but notori
ously unsure about the mechanics o f the process.

M odern genetics stems from the hybridization experiments G regor 
M endel (1822-84) conducted with the common garden pea, Pisum sati
vum, at the Augustinian monastery in Brno in Bohemia. H e reported 
his results in 1865, but little attention was paid. In Cam bridge W illiam  
Bateson (18 61-1926), an ardent evolutionist, was unable to reconcile his 
belief in the discontinuous nature o f hereditary variation with D arwin’s 
model o f evolution through continuous variation, spending years in 
doubt before reading about M endel’s experiments, where he found the 
mechanism for discontinuous variation.

* In modern usage, hereditary refers to the passage of a trait from generation to genera
tion (surnames may be hereditary but they are not genetic). An hereditary trait is genetic 
only when its passage from generation to generation is determined by genes. A congenital 
trait (one present at birth) is not necessarily genetic.
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Though the workings o f heredity remained obscure and contro
versial, bedside medicine continued to accumulate data about inherited 
disease. In 1897 Archibald Garrod became fascinated by alkaptonuria, 
a disorder which turns the urine dark and often leads to arthritis. T h e 
popular theory was that it was due to a bacillus, but Garrod concluded 
it arose out o f  an ‘error o f  metabolism’, which was congenital. H e noted 
that among four families in which unaffected parents had produced 
alkaptonuric offspring, three o f the parental pairs were first cousins. 
From this he deduced that the pathology must be discontinuous, all or 
none, affected or normal. H e suspected that other disorders, such as 
albinism, m ight share the same hereditary mechanism.

Garrod’s incorporation o f biochemistry and Mendelian laws into 
the study o f  diseases was farsighted, but his theories went largely 
unnoticed. P roof that many human diseases had a hereditary basis did 
not come until the mid twentieth century. T w o  disorders paved the way 
to this acceptance: sickle-cell anaemia and D ow n’s syndrome.

Sickle-cell anaemia was first reported in 1910 by the Chicago physi
cian, J. B. H errick (18 61-1954), and the first scientific investigation o f 
‘sickling’ was described seven years later by another American, V . E. 
Emmel (1878-1928). Reporting the case o f a black woman with severe 
anaemia and leg ulcers, he found a small proportion o f  the red cells 
from the patient’s father (who was not anaemic) underwent sickling in 
cell culture conditions. Emmel did not point to a possible hereditary 
component -  that came in 1923 from J. G . Huck, who explored the 
family pedigrees in sickle-cell cases. O nce sickle-cell anaemia had been 
accepted as a hereditary disease, its cellular abnormalities came under 
scrutiny. T h e  N obel Prize-winning chemist Linus Pauling (1901 -19 94 ) 
showed in 1949 that the haemoglobin molecules in individuals with 
sickle-cell anaemia were fundamentally different from normal ones. T h e  
abnormality would be found, he predicted, in the globin part o f the 
molecule and not in the heme groups; investigations proved him correct.

Soon after, an old medical puzzle was finally solved. A  condition 
called ‘furfuraceous idiocy’ had been described in 1846 by Eduard 
Seguin (1812-1880). Its traits included unusual facial features, slow and 
incomplete growth and mental retardation. In 1867 J. Langdon D own 
suggested these m ight be a throwback to the M ongol racial type, though 
the term ‘M ongoloid’ was to yield to ‘D ow n’s syndrome’. For nearly a 
century, however, studies failed to produce a viable aetiological hypoth
esis. Then, in the 1950s, improvements in cell-examining techniques
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provided the solution: in 1959 three French cytologists announced that 
D ow n’s syndrome children had an extra chromosome (chromosome 21).

Meantime, a still more fundamental breakthrough had been 
achieved concerning the nature o f the genetic material itself. T h e  Swiss 
biochemist Friedrich M iescher had discovered in 1869 that the same 
substance occurred in the nucleus o f every living tissue cell. T his came 
to be called ‘nucleic acid’ . By the 1920s, two distinct forms o f nucleic 
acid had been identified: D N A  (deoxyribonucleic acid) and R N A  (ribo
nucleic acid). It was believed that the D N A  structure was simple and 
repetitive, and thus could not transmit information. Since chromosomes 
contained protein as well as D N A , scientists assumed that protein was 
the transmitter o f  inheritance, with D N A  simply holding the protein 
together. In one o f the most spectacular developments in modern sci
ence, however, that view was overturned. In 1953 Francis C rick and 
James W atson demonstrated the double helical structure o f  D N A  -  
the twisted-chain ladder -  and it was accepted that a complicated code 
could be contained in D N A . This opened a whole new research field 
for genetics. Further advances occurred in the 1980s when it became 
possible chemically to read the genetic code in D N A  and to isolate 
genes and clone (duplicate) them. T his had practical pay-offs. Thanks 
to advances like amniocentesis and biopsies, doctors developed the 
ability to screen unborn babies for genetic diseases, and an increasing 
number o f inherited and other congenital disorders can now be diag
nosed before birth. M oreover, diseases and conditions caused by the 
absence o f a specific gene product or a defective one could now (at least 
in principle) be treated by isolating the gene which encodes the protein 
and using it to produce large quantities o f  the desired protein.

Here lies the background to the launching in the mid 1980s o f the 
international Human Genom e Project, designed to clone and sequence 
all human genes. James W atson, who briefly headed the enterprise, 
described it as ‘the ultimate tool for understanding ourselves at the 
molecular level’ . T h e  understanding o f life had moved from organs, to 
tissues, to cells, to molecules. T h e  project has become the major driving 
force for the encouragement o f large-scale genetic testing for inherited 
traits, with a view to gene transplantation as a means o f rectifying 
inherited diseases.

By the early 1990s, researchers had labelled and decoded some 2000 
genes, and identifed a fair number o f those responsible for specific 
diseases, including Duchenne muscular dystrophy, cystic fibrosis, some
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cancers, inherited high blood cholesterol levels and inherited forms o f 
Alzheimer’s disease. In the age o f Bichat, two hundred years ago, more 
and more was known about diseases doctors could not cure. N ow  
we have the ability to manipulate our own genes -  the stuff o f  life 
itself.

T h e  expectation is that genetic engineering should tackle genetic 
disease head-on. But it has become controversial whether, in this climate 
o f hyperbole, there will be undue expectations about ‘finding’ genetic 
causes for all ‘diseases’, from anorexia nervosa to criminality, leading to 
a new eugenics. T h e  issue o f ‘copyrighting’ genes also raises the relation
ship between big science and private power. O ther dilemmas loom. 
Genetic screening creates ethical dilemmas o f  the kind thrown up by 
the development o f  a test for H untington’s chorea. T h e  degeneration o f 
brain cells which underlies H untington’s disease leads to an irreversible 
dementia and eventually death, but the first signs o f the illness do 
not normally appear until the second half o f  adult life. T h e  test for 
Huntington’s means that adults who may be currendy healthy would 
have the option o f  discovering their fate.

I M M U N O L O G Y

T h e  further field o f  spectacular development during recent decades has 
been immunology. By 1900 bacteriological investigations were alerting 
medical scientists to the complexities o f the body’s immunological 
defences. T h e  activities o f  phagocytes, granulocytes, leucocytes and 
lymphocytes were becoming known, at least in part. Serum defence 
had been identified, and effective diphtheria and tetanus antitoxins 
created; vaccination had been introduced against cholera, rabies, 
bubonic plague and typhoid. T h e  hunt was on for more vaccines 
and sera.

There was a dawning awareness o f the diversity o f immunological 
processes: species or natural immunity, some species not being liable to 
diseases to which others fall victim; acquired immunity -  active when 
the body makes its own immunity, following some stimulus, passive 
when the protective substances are applied. It was recognized that 
infants were comm only immune to many diseases because the baby 
received certain substances from the mother in the womb (congenital 
passive immunity). Artificial passive immunity could be created if  the
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blood serum o f an individual containing substances protective against 
diphtheria were injected into a susceptible.

Im munology came in with a bang, with the production o f protective 
vaccines and antisera, alongside quinine the first truly effective medical 
treatments. T h e  starding success o f diphtheria serum created interest 
in antigen-anribody reactions and the nature o f  specificity. T h e  earliest 
lucid formulation came with Ehrlich’s side-chain theory. This in its 
turn drew criticism: it seemed to presuppose that the side-chains bound 
to their receptors firmly and irreversibly and to require that the body 
be provided with pre-existing antibodies for every antigen. T o  many 
that seemed an implausible supposition. An alternative idea -  that the 
antigen-antibody reaction was not chemical but physical -  was taken up 
by Karl Landsteiner (1868-1943) in Vienna, who advanced a physico
chemical model for antigen-antibody reactions: the precipitation o f 
inorganic colloids. Colloid chemistry, which deals with the behaviour 
o f materials forming particles so large that their reactions depend on 
physical properties rather than their chemical nature, seemed to hold 
great promise for explaining the antigen-antibody reaction, because it 
was thought that only proteins were antigenic.

T h e  central dogma o f  immunology was the notion that antigens 
were recognized by the immune response triggered in foreign cell walls, 
and immunity was conferred by the presence o f antibodies after an 
attack. But initially there was no real conception o f  an immune system-, 
immune reactions were viewed piecemeal, and each individual 
component had its location: granulocytes and macrophages came from 
bone marrow; plasma cells produced antibodies; lymphocytes derived 
from lymph nodes. It was the American researcher Robert A. G ood 
(b. 1922) who played a key part in showing that there was an integrative 
factor binding the whole together -  the lymphocytes. Lymphocytes 
derived, G ood demonstrated, from the primitive cells around the embry
onic yolk sac at the beginning o f the development o f  the embryo.

Im munology was transformed from ad hoc reactions into sophisti
cated theory. T h is transformation owed much to Landsteiner’s pion
eering studies with blood, which won him the N obel Prize in 1930. 
After the unsuccessful seventeenth-century trials, blood transfusions had 
been abandoned. In 1900, investigating failed transfusions, Landsteiner 
found that fusing the blood o f  particular individuals with that o f  others 
made the red cells ‘clump’ together, resulting in death; but this aggluti
nation did not happen with all possible mixtures. H e concluded that
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clumping must depend on the presence or absence o f  two antigens on 
the surfaces o f  the red cells. H e labelled these antigen A  and antigen
B. T h e red cells from two o f his colleagues carried antigen A  (group 
A) while those from two others carried antigen B (group B). W hen 
these mingled, clumping occurred. W hen the blood o f other colleagues 
brought no clumping when mixed with samples from either group, 
Landsteiner decided that these blood cells carried no antigen and named 
their blood group O  (zero). Shortly afterwards he realized that he had 
left out another blood group -  A B  -  in which the red cells carry both 
antigens.

Landsteiner’s discovery o f blood types received scant recognition, 
and the possibilities it m ight have opened up for blood transfusion were 
little considered for many years. Transfusion did not become a regular 
hospital procedure until the establishment o f blood banks shortly before 
W orld W ar II, in the anticipation o f  huge civilian casualties. Landsteiner 
meanwhile emigrated to the United States to continue his work at the 
Rockefeller Institute for M edical Research in N ew  York.

In 1939, two American scientists, Philip Levine (1900-87) and 
Rufus Stetson (1886-1967), reported a peculiar case. After a stillbirth, 
a m other was given a transfusion o f  her husband’s blood which, like 
hers, was group O . Despite this apparent compatibility, she suffered a 
severe reaction: red cells from her husband clumped. W hen Levine and 
Stetson mixed her serum with red cells from other donors, all group 
O , clumping occurred in four fifths o f the cases. Evidently her red cells 
had a hitherto unknown antigen: she had developed antibodies after 
exposure to the antigen from her unborn baby, who must have inherited 
it from the father. W hen she received her husband’s blood, the anti
bodies she had developed attacked his red cells, causing them to clump. 
T his finding had the most profound implications concerning the 
understanding o f  what the body regarded as an enemy, as self or 
not self.

In the short term, this case led to a further nuance in the perception 
o f blood groups. T esting transfusions from the rhesus m onkey (Macacus 
rhesus) into guineapigs and rabbits, Landsteiner found that the anti
rhesus antibodies produced by the animals caused not only the 
m onkey’s red blood cells to clump but those o f six out o f  seven white N ew  
Yorkers. Both the monkey and the majority o f N ew  Yorkers must, he 
surmised, have a common antigen, which he called the ‘rhesus factor’. H e 
termed the blood o f the monkey and o f  the N ew  Yorkers rhesus positive
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(Rh+) while the unaffected blood was called rhesus negative (Rhx).
T his discovery had immense implications for the health o f unborn 

babies. U sing Landsteiner’s findings, Levine and Stetson concluded 
that the stillbirth woman must have been Rhx, and saw this rhesus 
incompatibility as the cause o f diseases now renamed ‘haemolytic dis
eases o f the newborn’. Tests were produced for the antigen, and treat
ments followed. T h e  significance o f this development for immunology 
was that ‘natural antibodies’ had been found whose presence in the body 
was independent o f infection.

T h e  complex phenomena o f immunized animals and immune cells 
catalyzed a new theory. D uring the 1940s, nuggets o f  crucial evidence 
accumulated. O ne was the phenomenon o f  tolerance. Ray Owen 
(b. 1915) in California found that twin calves sharing intrauterine circu
lation before birth each contained some o f the other’s blood cells; for 
that reason as adults they made no antibody to them. In 1949 the 
Australian M acFarlane Burnet (1899-1985) suggested more broadly 
that an animal body had a mechanism for distinguishing ‘se lf’ from 
‘not-self’. Antigens present before birth were accepted as self, and no 
antibody was made to them. These ideas had a practical relevance. 
Treating those burned in the Blitz, Peter M edawar (19 15 -19 8 7) tried 
to use grafts o f donor skin in the same way as donor blood, but donor 
skin did not ‘take’. H e concluded that graft rejection must be a immuno- 
genetic phenomenon: self-tolerance was established in the womb.

W ith  new attention being paid in the early 1950s to tolerance, the 
‘natural selection’ theory advanced by the Dane, N iels Kaj Jerne (1911 -
94), assumed great importance. T his proposed that ‘natural’ antibodies 
were continuously being formed, even before any antigen threat. A  
given antigen would select its match from among the assorted antibodies 
and would make an antigen-antibody complex. T his would then be 
attacked by a phagocyte, setting o ff further production o f  the same 
antibody specificity. Jerne’s theory chimed with Burnet’s concept o f 
self-tolerance: the idea o f an anti-self antibody made no sense in biolo
gical and evolutionary terms.

In the late 1950s Burnet went on to modify Jem e’s model, 
developing a clonal selection theory which eventually won acceptance. 
H e suggested that the natural antibody was not loose in the serum but 
fixed to the cell surface as a receptor, rather as Ehrlich had conjectured. 
T h e  antigen then attached itself to the cell bearing the right antibody, 
and this was the signal for the cell to start multiplying. Burnet’s theory
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neatly accounted for various biological phenomena associated with 
immunity. It explained tolerance o f self as the absence o f  ‘ forbidden 
clones’ o f cells which would have made anti-self antibody. And it made 
sense o f the tempo o f  antibody production: the delay following inocu
lation o f the antigen while the initial generations o f  cells were made, 
and the exponential rise with each new generation. Cells o f the right 
clones already existed, ready to proliferate. Supporting evidence for the 
clonal selection theory was produced by Gustav Nossal (b. 1931) and 
Joshua Lederberg (b. 1925).

T h e  thymus was a mystery organ: it seemed to have no function. 
Unlike, say, thyroidectomy, thymectomy seemed to have no effect. In 
1961 Burnet suggested testing the effect o f thymectomy not on adults 
but on newborns in whom, according to his theory, self-tolerance was 
still being established. M ice experiments showed an arresting effect. 
Thym ectom ized mice got ill, and were hardly able to produce any 
antibody. T h e  America paediatrician Robert G ood comparably found 
that children with immune deficiencies often had congenital absence o f 
the thymus. Like the mice, they suffered from countless infections and 
failed to produce antibodies. It seemed that alongside the bone-marrow 
(or B) cells that produced antibody, thymus (or T ) cells were needed 
as ‘helpers’. Investigation showed that T  cells were composed o f helpers, 
suppressors and cytotoxic cells.

These discoveries further illuminated an old enigma. In 1890, Koch 
had announced his notorious tuberculosis cure by means o f tuberculin. 
It produced a striking flare-up o f skin lesions, but it was not a cure. 
W orking on the ‘serum sickness’ which frequently followed injection 
o f  diphtheria serum, the Viennese pediatrician Clem ens von Pirquet 
(1874-1929) recognized that the tuberculin reaction had a bearing on 
his concept o f ‘allergy’, or altered reactivity. In 1939 at the Rockefeller 
Institute, Landsteiner saw the connection between delayed hypersensi
tivity and contact hypersensitivity to such things as poison ivy, on the 
one hand, and -  on the other -  the artificial antigens on which he had 
long been working. H e deduced that delayed hypersensitivity could 
assume the form o f  autoimmune disease.

Immunologists accepted the clonal selection theory, and in the 
1970s the phenomenon o f  immunity assumed a centrality to biomedicine 
that brought together cell biologists and iinmunochemists (with their 
culture techniques) and genetics and molecular biology (with their 
sequence studies). Im munology research skyrocketed: between 1970 and
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1988 no fewer than forty-seven new immunological journals came into 
being! T his had not a little to do with the arrival o f  A I D S .

In the summer o f  1981, the Centers for Disease Control, the U S  
federal monitoring organization in Atlanta, Georgia, revealed details o f 
a baffling outbreak o f illness in San Francisco. Five men had been 
diagnosed as suffering from Pneumocystis carinii, a rare and deadly type 
o f  pneumonia. T h e  C D C  spotted a link: each was homosexual, but was 
that significant to their illnesses? And, if  so, how? W as the connection 
their lifestyle or their sexual contacts? T h e  C D C ’s findings were fol
lowed by similar reports from physicians in San Francisco, Los Angeles 
and N ew  York, indicating unusual disorders among homosexual males, 
each seemingly involving a potentially fatal breakdown in the patient’s 
immune system. Some o f  the disorders they suffered, such as pneumo- 
cystis pneumonia, had heretofore been identified only in people whose 
immune systems had been damaged or suppressed, for example by drugs 
used to facilitate transplants.

Th ough  experts at first called it ‘Gay-Related Immune Disease’ , it 
was soon perceived not to be unique to homosexual men. Cases were 
diagnosed among intravenous drug users, blood transfusion recipients, 
haemophiliacs -  and others o f both sexes, all ages and every sexual 
preference. T h e  condition was redesignated Acquired Immuno- 
Deficiency Syndrome (A ID S ).

Suspicion grew that A I D S  was caused by a virus capable o f person- 
to-person transmission. By early 1984, a French team under Luc 
M ontagnier (b. 1932) had succeeded in establishing that a virus deacti
vated the immune system by destroying white blood cells. T h e  organism 
was eventually named the Human Immuno-deficiency Virus (H IV ). 
Unseem ly wrangles followed with the American, Robert G allo (b. 1937), 
over priority in this discovery, but French and American researchers 
soon devised a test to indicate its presence before symptoms appeared. 
Studies indicated that the A I D S  virus was transmitted by infected blood 
or other bodily fluids.

It became clear that H I V  could lie dormant for a long time in the 
body while the carrier seemed healthy or suffered general disorders such 
as night sweats, which bore no outward relation to A I D S . It was later 
discovered that A I D S  could also penetrate into the central nervous 
system, leading to meningitis and dementia.

By mid 1986, about 21,000 cases had been diagnosed worldwide, 
more than half being in the United States, but experts feared the figures
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were only the tip o f an iceberg, estimating that up to 500,000 people 
could have the lesser disorders that m ight be a prelude to A I D S  (the 
Aids-Related Complex, A R C )  -  and that perhaps two million could be 
carrying H I V ,  though asymptomatic. T h e  search for a cure was stepped 
up, but there were overwhelming difficulties. H I V  mutates much faster 
than most influenza viruses (the cliche was that attempts to develop a 
vaccine were like ‘trying to hit a m oving target’). Above all, a cure 
seemed particularly elusive, because treatments for infectious diseases 
typically rely on support from the body’s immune system -  the 
target which the H I V  virus attacks. It is ironic indeed that a lethal 
disease which disables the immune system should have come upon 
the scene at the moment when the enormity o f the fact could at last 
be understood.

C O N C L U S I O N

Basic research, clinical science and technology working with one another 
have characterized the cutting edge o f modern medicine. Progress has 
been made. For almost all diseases something can be done; some can 
be prevented or fully cured.

Nevertheless, a century which has brought the most intense concen
tration o f attention and resources on medical research ends with many 
o f the major killers o f western society -  particularly heart and vascular 
disease, cancer, and chronic degenerative illnesses -  largely incurable 
and in many cases increasing in incidence. It can be argued that one 
reason w hy there has been relatively little success in eradicating them 
is because the strategies which earlier worked so well for tackling acute 
infectious diseases have proved inappropriate for dealing with chronic 
and degenerative conditions, and it has been hard to discard the success
ful ‘microbe hunters’ formula.

In large measure, the progress that has been made in their manage
ment can be described, in Sir David W eatherall’s (b. 1933) evocative 
phrase, as ‘increasingly expensive symptomatic patch-up procedures’. 
T h e  causes o f  many still elude us, as do their prevention and cure. 
Asking o f modern medicine, ‘H ow  well are we doing?’, W eatherall, 
Regius professor o f  medicine at Oxford, has sombrely noted that, after 
a century o f dedicated endeavour, ‘we seem to have reached an impasse 
in our understanding o f the major killers o f W estern society, particularly
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heart and vascular disease, cancer and the chronic illnesses whose victims 
fill our hospitals’ . Cancer patients can, to some degree, be ‘patched up’, 
but only at the price o f ‘the spiralling cost o f  health care, which threatens 
to cripple our econom y’. T h e trouble, Sir David concludes, is that 
‘although we have learned more and more about the minutiae o f  how 
these diseases make patients sick, we have made little headway in 
determining w hy they arise in the first place.’



C H A P T E R  X I X

SURGERY

A F T E R  L I S T E R

m e d i c i n e  h a b i t u a l l y  e d g e s  f o r w a r d  with minor improvements; 
in surgery, new technical know-how brought Plaster o f  Paris bandages, 
safer artery clips, flexible rubber tubes, rubber gloves and so forth, all 
doing their bit in the latter part o f the nineteenth century. But blazing 
changes were also occurring.

‘Operating theatres which resembled shambles in i860’, recalled 
one surgeon fifty years later, ‘are replaced by rooms o f spotless purity 
containing cantilevered metal furniture and ingenious electric lights. All 
concerned in the operation are clothed from nose-tip to toe-tip in 
sterilised linen gowns, and their hands are covered with sterilised rubber 
gloves.’ Sepsis had ceased to have surgery by the throat. ‘In m y under
graduate days every surgical case got erysipelas,’ D r G eorge D ock 
(18 60 -1951) explained to his students at the University o f  M ichigan in 
1904. ‘I f  a man came in with a compound fracture, he got erysipelas. 
It was considered part o f hospital life.’ By then that was becom ing a 
thing o f  the past, and the combination o f anaesthesia and asepsis offered 
the unprecedented prospect o f safe and virtually unlimited surgical inter
vention. For thousands o f  years surgery had been a business o f  boils 
and broken bones, hernias, venesection and the occasional amputation; 
‘an operation on the heart would be a prostitution o f surgery,’ declared 
the young Theodor Billroth (1829-94). Y et this high-minded caution 
rapidly became old-fashioned.

Contrast the operations undertaken by Joseph Lister between 1877 
and 1893 with those o f his protege, W illiam  W atson Cheyne (18 52 - 
1932). About 60 per cent o f Lister’s practice concerned accident and 
orthopaedic cases, with tubercular conditions prominent, and his

597
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surgical repertoire focused on bones, joints and superficial tumours. 
Th ough  his results were excellent, his operations were traditional. U p 
to 1893, Lister attempted no abdominal surgery and Cheyne undertook 
just one bowel operation. In the new century, this branch o f Cheyne’s 
practice rose to around three in ten cases; opening the abdomen became 
the bread-and-butter o f surgery.

Surgeons began attempting operations on organs and lesions 
hitherto taboo: bowel inflammations, the pancreas, the liver and biliary 
tracts, peptic ulcers, gallstones, and a range o f  cancers -  and also knife 
and gunshot wounds in the abdomen. One consequence was that sur
gery’s profile rose. A  sign o f  the times was the M ayo Clinic at Rochester, 
Minnesota, founded by the brothers W illiam  (18 6 1-19 39 ) and Charles 
M ayo (1865-1939), masters respectively o f abdominal and thyroid sur
gery. Sons o f  a rugged individualist surgeon who had prided him self on 
his skill in the removal o f ovarian tumours, the M ayos followed in their 
father’s footsteps and turned the local Minnesota hospital, St M ary’s, 
into a surgical powerhouse. In 1800 a big London hospital staged no 
more than two hundred operations a year; a century later the M ayos 
and their team were performing over three thousand, while 1924 saw 
their clinic logging a staggering 23,628 operations, with 60,063 patients 
on the books. Surgery had developed a scope and achieved a popularity 
hitherto quite unthinkable; the M ayos became household names and 
millionaires. T h e  new surgery was accompanied by new procedures and 
the routdnization o f  systematic testing: blood counts (important for 
the diagnosis o f typhoid fever or the prognosis o f pneumonia), 
urinalysis and, with the discovery o f insulin, the measurement o f urinary 
sugar.

T h e  Columbus o f the new surgical techniques was Theodor 
Billroth. Educated in Gottingen, Billroth was a man o f many talents; 
he wrote a book called Wer ist musikalisch} (1895) [W ho is Musical?] 
and was a good friend o f  Brahms, who dedicated two string quartets to 
him. In 1856 he was appointed assistant to the greatest German surgeon 
o f the day, Berhard von Langenbeck (1810-8 7) at the Berlin Charite 
hospital. Four years later he became professor in Zurich, then moved 
on to Vienna in 1867, where he capitalized on the splendid facilities at 
the General Hospital, modernized by Rokitansky and Skoda. Talented 
acolytes gathered around him at the ‘second Vienna school’ .

T h e  all-round scientific surgeon, Billroth moved easily from the 
bedside to the microscope in the laboratory and to the operating theatre.
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His classic Die allgemeine chirurgische Pathologie und Chirurgie (1863) 
[General Surgical Pathology and Surgery] derived indications o f surgery 
from the underlying pathophysiology o f wound-healing, regeneration, 
inflammation, haemorrhage, etc. T h e  work established his reputation 
worldwide, running through sixteen editions and being translated into 
ten languages.

An innovator on many fronts, Billroth refined Listerian antisepsis 
and pioneered regular temperature measurement for post-operative con
trol, drawing on W underlich’s works, which taught that temperature 
rise was a sign o f  complications. Superb technique and a daundess 
temperament ensured him a leading role in developing new operations, 
and he was the first to have success with some: gastric resections, removal 
o f  the whole oesophagus, and the creation o f detours around acute or 
chronic intestinal obstructions through the use o f anastomoses (new 
channels and connexions -  replumbing in effect) between parts o f  the 
digestive tract. Frankly experimental, his new methods sacrificed many 
lives but, as his practices became refined and post-operative care 
improved, mortality rates dipped.

W ith  role-models like Billroth to follow, the ambitious surgeon was 
beguiled into believing that all manner o f diseases could be cured or 
checked by chloroform ing the patient and plying the knife and needle. 
T h e  potential o f surgery became almost a matter o f faith: i f  patients 
failed to improve after a operation, didn’t this show that further lesions 
remained to be excised, yet more fixing-up to be done? Probing around 
in the thorax and the abdomen would and did unearth assorted anoma
lies, which were then deemed pathological and hence indications for 
further intervention. T h e  body’s interior seemed an Africa in m icro
cosm, that dark continent being opened up, mapped and transformed. 
Fame and fortune awaited the surgical pioneer who first laid the knife 
to some hitherto untouched part -  perhaps he would be immortalized 
by an eponymous operation.

Some surgeons grew quite cavalier: the dazzling Irish-born W illiam  
Arbuthnot Lane (1856-1943) viewed the innards as little more than a 
problem in plumbing. H e urged, for instance, colectomies -  removal o f 
lengths o f  the gut -  to treat that favourite English malaise, constipation, 
or even as a prophylactic against ‘intestinal stasis’ and ‘autointoxication’ 
(the self-poisoning which he supposed resulted from the artificialities 
o f modern civilization). In Lane’s pathological model, poisons were 
absorbed from a sluggish colon, producing pelvic pain and other
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symptoms. An overloaded colon might lead to ‘Lane’s kinks’, which he 
claimed to iron out. H e was, significantly, in great demand; the sick 
were beginning to look to surgery as the new panacea.

Appendectomy, not only for the acute condition but for so-called 
‘chronic’ appendicitis (the ‘grumbling appendix’), enjoyed a vogue in 
the 1920s and 1930s. T h e  pathology o f the condition had long been 
familiar, described post mortem in the sixteenth century by Berengario 
da Carpi and Jean Fem el. T h e  condition had been diagnosed in a living 
patient in 1734 by W ilhelm  Ballonius, and in 1812 James Parkinson 
(1775-18 24 ) described how inflammation o f the appendix preceded 
peritonitis. But though appendicitis thus came to be recognized as 
dangerous, pre-Lister treatments invariably and inevitably remained, in 
the time-honoured Hippocratic manner, medical: blood-letting, leeches 
and enemas.

Various surgeons have been credited with the first appendectomy; 
in England, Robert Lawson T a it (1845-99) performed the operation 
in 1880; another pioneer (1886) was U lrich Rudolf Kronlein (18 4 7- 
1910). T h e  optimal surgical approach remained contested. O n the 
whole, the British preferred to wait until the inflammation died down 
before operating and some surgeons, including Frederick Treves (1853 — 
1923), even hesitated to remove the whole organ. H e won eminence 
and a baronetcy when on 24 June 1902 he drained the appendix o f the 
Prince o f W ales, who had gone down with appendicitis shortly before 
he was to be crowned as Edward VII.* Treves was a passionate champion 
o f the new surgery. ‘It is less dangerous to leap from the Clifton Suspen
sion Bridge’, he declared, ‘than to suffer from acute intestinal obstruc
tion and decline operation.’

All manner o f  new operations were tried; some became established, 
others disappeared. Procedures were devised to fix abdominal organs 
found upon X-ray or exploratory operation to be ‘misplaced’ or 
‘dropped’ (dropped organs were thought to cause neurosis and vague, 
unlocalized abdominal pains). ‘H itching up the kidneys’ was recom 
mended as a fix for back pain; fragments o f vertebrae were removed for 
the same reason. And countless tonsillectomies were performed on small 
children; it was an easy, relatively safe, and lucrative operation. In 1925

* Treves was also famous for his dealings with Joseph Merrick (1860-90), the ‘Elephant 
Man’, suffering from hideous deformities, whom he befriended, rescuing him from freak 
shows and securing permanent accommodation for him at the London Hospital.
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a staggering 25.5 per cent o f patients admitted to the Pennsylvania 
Hospital were allegedly suffering from diseases o f  the tonsils -  tonsillec
tomy became for a while easily the most common hospital procedure.

Tonsils -  sometimes viewed as an organ that evolution had rendered 
functionless -  were removed not only because they were ulcerated but 
because they seemed enlarged, and doctors and parents were convinced 
that surgical intervention would solve the problem o f never-ending 
childhood infections. A  study undertaken in N ew  Y ork in 1934 revealed 
that o f 1000 eleven-year-olds in state schools, 611 had already had their 
tonsils removed. T h e  other 389 were evaluated by a panel o f  doctors, 
and the procedure was recommended for 174 more. D ifferent physicians 
were brought in to inspect the remaining 215 and they chose to operate 
on 99 more, leaving 116 from the original 1000 ‘surgery-free’ . These 
116 were evaluated by a third panel o f doctors, who recommended a 
further 51 for surgery. In this ‘can-do, will-do’ atmosphere, surgical 
operations took on the quality o f a cure-all. Since it is now known 
that tonsils form part o f  the immune system, removal must have been 
positively damaging -  and over eighty children died annually in England 
in the 1930s because o f  post-operative complications following tonsillec
tomies.

Hysterectomies also had a vogue; removal became popular in the 
belief that it would deal not only with the assumed physical pathology 
but with emotional and psychological difficulties. Another fashionable 
inter-war diagnosis was focal sepsis: the notion that pockets o f pus were 
lurking in the sickly body, causing infections and requiring surgical 
extraction. It thus became routine to extract teeth, often all the teeth 
o f patients in psychiatric hospitals. O ther surgical fads included opera
tions to remove sympathetic nerves, so as to end spasm o f the gut or 
artery.

Recourse to the knife became almost a reflex. Its appeal lay in the 
fact that it was new, quick and, supposedly, painless and safe; who would 
refuse a short-cut to end suffering? (Indeed a class o f patients emerged 
suffering from an addiction to surgery: M unchausen’s syndrome; no 
label seems to have been devised, however, for surgeons addicted to 
surgery.) T h e  myth o f the surgeon as hero blossomed; at long last the 
craft had thrown o ff its associations with pain, blood and butchery and 
become linked by the public and the press with science and life-saving. 
T h e  truth was rather more complicated: up to the 1940s appendec
tomy, for example, had a one in five mortality, and post-operative
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complications remain to this day one o f the main sources o f iatrogenic 
disorders and hospital-caught infections.

N E W  O P E R A T I O N S

Surgery was extended to many familiar grave conditions and to organs 
hitherto untouched. Cholecystotom y, removing gallstones, was first per
formed in 1867 by the American John S. Bobbs (1809-70). Removal 
o f  the gall bladder (cholecystectomy) also became routine, being first 
attempted in 1882 by Carl Langenbuch (1846-190 1) in Berlin. In 1884, 
J. Knowsley Thornton (1845-1904) tried something different: finding 
two big stones inside a patient’s duct, he crushed them using a rubber- 
jawed pincer designed for nose-polyps. T w o  months later, he opened 
the duct o f another patient and took out gallstones -  the first 
choledocholithotomy. Confidence grew in opening up the gall bladder, 
and eventually surgery was recommended even for general indications, 
such as pain in the gall bladder area; biliary disease began to slide from 
the physicians’ hold into the surgeons’ grasp. (In a later technological 
age, gallstones were fragmented by the shock-wave method, a technique 
also used for kidney stones.)

Kidney operations had been extremely rare and undertaken only in 
extremis. T h e  first known nephrectomy (surgical removal o f  a kidney) 
was done in 1861, by E. B. W olcott (1804-80) o f Milwaukee, who 
removed a large kidney tumour, though his patient died two weeks 
later. Success dates from 1870 with the Germ an surgeon Gustav Simon 
(1824-76), though the mortality rate was initially high.

Surgery also became viable for ulcers. An operation for chronic 
peptic ulcers was described in 1881 by another o f Billroth’s proteges, 
Anton W olfler (18 50 -1917); it was first performed for duodenal ulcers 
in 1892 by Eugene D oyen (18 59 -19 16 ) in Paris. An alternative was to 
remove much o f  the stomach (gastric resection), so as to reduce secretion 
o f hydrochloric acid. Billroth attempted this in January 1881 on a woman 
named Therese Heller; the operation took ninety minutes and she 
recovered well, only to die o f liver cancer four months later. Connecting 
the resected stomach with the duodenum, his method became known 
as ‘Billroth I’.

An acute perforated ulcer spells danger: the hole must be sutured 
to prevent fatal peritonitis. ‘Every doctor, faced with a perforated ulcer
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o f the stomach or intestine’, wrote one o f Billroth’s devotees, ‘must 
consider opening the abdomen, sewing up the hole and averting a pos
sible or actual inflammation by carefully cleansing the abdominal cavity.’ 
This was first done on 19 M ay 1892. A  man with stomach ulcers sud
denly went down with peritonitis; Ludwig Heusner (18 4 6 -19 16) was 
summoned to his home where he accomplished the operation in two 
and a half hours; a similar operation was performed the next year in 
England by Hastings Gilford (18 6 1-19 4 1). By the mid nineties, the 
suture o f  perforations o f the stomach and duodenum had become part 
o f the repertoire.

O ther conditions were being subjected to surgery for the first time, 
including certain cancers. Breast cancer operations date back to 
antiquity: Aetius o f  Amida had emphasized that the knife should cut 
healthy tissue around a tumour and that a cauterizing-iron should stanch 
the blood. T h e  Florentine Angelo Nannoni (1715 -9 0 ) published a book 
in 1746 on the surgical treatment o f breast cancer; in his Traite des 
maladies chirurgicales et les operations qui leur conviennent (1774 -6 ) [Treat
ise on Surgical Ailments and Operations], the French surgeon Jean- 
Louis Petit advocated radical removal o f  the breast muscle and lymph 
nodes. T h e  mastectomy Larrey performed on Fanny Burney in 1810 
was probably along these lines.

Radical mastectomy was advocated by Sir Astley Cooper. H e wrote 
in his Lectures on the Principles and Practice of Surgery (1824-7), ht will 
be sometimes necessary to remove the whole breast where much is 
apparendy contaminated, for there is more generally diseased than per
ceived and it is best not to leave any small portion o f  it as tubercles 
reappear in them. If  a gland in the axilla [armpit] be enlarged, it should 
be removed and with it all the intervening cellular substance.’ T h e  
operation was attempted by Charles H ewitt M oore (18 2 1-70 ) at the 
Middlesex Hospital in London, which had a special cancer ward, but 
without success. In 1879 Billroth reported that out o f  143 women who 
had undergone it, a mere thirty-five survived for any length o f  time 
(surgeons may have felt less uncomfortable about practising their tech
niques on such desperate cases). Billroth did not specialize in breast 
cancer, but he did envisage surgery as bringing hope for cancer sufferers. 
H e tackled stomach cancer, for instance, with ‘Billroth II’ , closing the 
top o f the duodenum and connecting the resected stomach with the 
jejunum. Such methods proved popular for stomach cancer, as well as 
for duodenal ulcers.
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Am ong Billroth’s students in Vienna was the American W illiam  
Stewart Halsted (1852-1922). H e quickly became one o f the top young 
surgeons in N ew  York, until, in 1884, he and some colleagues began 
to experiment with cocaine. H e became addicted, his work deteriorated, 
and his chief, W illiam  W elch, arranged for him to go on a detoxifying 
cruise before taking up a post at the Johns Hopkins Medical School as 
professor o f  pathology. W ithin six months, Halsted was back in the 
psychiatric hospital, having switched from cocaine to morphine in hopes 
o f beating his addiction.

A t Baltimore he enjoyed a remarkable career spanning thirty-three 
years, training the best surgeons o f the next generation, including the 
neuro-surgeon H arvey Cushing. Halsted ushered in a new ‘surgery o f 
safety’ , aiming not to injure tissues more than was avoidable, but his 
operations were radical. H e evolved striking advances in bile duct, intes
tine and thyroid gland surgery, and the Halsted II procedure for 
repairing inguinal hernias. But he was best known for his cancer treat
ments. Cognizant o f  how cancer o f the breast spread through the lymph 
system, he advocated radical mastectomy, in which the breast, all the 
lymph glands in the nearest armpit and the chest wall muscles were 
removed. Introduced in the 1890s, this was the treatment o f choice for 
breast cancer for over half a century. Its underlying premise was that 
cancer remained in the breast for some time before spreading, and 
that the lymphatic system was relatively separate from blood vessels, so 
removal o f lymph nodes would prevent the passage o f cancer cells.

In 1937, however, the British Medical Journal reported that an identi
cal percentage o f women survived after less severe surgery, with G eof
frey Keynes (1887-1982) o f St Bartholomew’s Hospital claiming equally 
good results with the simple removal o f breast tumours (‘lumpectom
ies’), followed by radiation. By the 1970s it was accepted that tumours 
could not be cut out by their roots like weeds: by the time breast cancer 
was diagnosed, most patients had cancer elsew h.-e in their bodies. T h e 
lymphatic system and bloodstream were found to be utterly integrated, 
so the removal o f lymph nodes to prevent cancer spread was mistaken. 
M any decades o f experience offered little cause for satisfaction. In 1975, 
a W orld Health Organization survey showed that, despite the growing 
sophistication o f surgery and other interventions, deaths from breast 
cancer had failed to decline since 1900. Surgery wasn’t the answer.

Operations were also developed for other forms o f cancer. Lung 
resections were begun in 1933 by Evarts Graham (1883-1957) in W ash
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ington. Lobectom y (removing a lung lobe), segmental resection (remov
ing only part o f  a lobe) and pulmectomy (taking out the whole lung) 
were also tackled, as was prostate cancer. In 1889 a Leeds surgeon, A. F. 
M cG ill (1850-90), reported 37 prostatectomies with good results, and 
in 1890 W illiam  Belfield (1856-1929) o f  Chicago reported eighty cases 
with a mortality o f  14 per cent -  considered excellent at the time. 
Surgeons were thus boldly going into the body, where none had gone 
before.

S E E I N G  I N T O  I N N E R  S P A C E

Such interventions marched forward in line with other new probes 
and advances in diagnostic techniques. First had come the stethoscope; 
H elm holtz had developed the ophthalmoscope (1851), and in 1868 the 
oesophagoscope was produced by John Bevan, enabling foreign objects 
in the gullet to be located and removed. T h at year, too, the first stomach 
gastroscopy was done by an assistant to A dolf Kussmaul (1822-1902), 
who engaged a professional sword-swallower to swallow a pipe, nearly 
half a metre long, equipped with a lamp and lenses. An American sur
geon, Howard K elly  (1858-1943), created the equivalent rectoscope in 
1895, which was soon adapted by gynaecologists to explore the abdomen 
(laparoscopy).

Early gastroscopes were stiff, causing soreness and injury, but from 
the 193os flexible versions were devised, making use o f glass-fibre optics, 
which directed light though a tube by total internal reflection. T in y  
cameras were later incorporated into such endoscopic devices, as well 
as tongs to take biopsy samples and lasers to stop bleeding.

T h e most decisive new windows into the body, however, were 
X-rays. O n 8 Novem ber 1895, Karl W ilhelm  Rontgen (1845-1923), a 
physics professor at W urzburg interested in cathode rays (the glow 
radiating from a wire vacuum sealed in a Crookes tube when a high 
voltage was applied) hit upon a new phenomenon while testing a tube. 
Having darkened his laboratory and wrapped the tube in black cardboard 
to screen out the light it emitted, he was surprised to find that, on 
switching on the current, a fluorescent screen coated with barium platin- 
ocyanide glowed a faint green colour. T h e  tube was obviously giving 
o ff something else beside the familiar cathode rays; invisible rays were 
passing through the cardboard cover and bombarding the screen.
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If  these rays could penetrate card, what else m ight they pass 
through? Experimenting with playing-cards, a book, some wood, hard 
rubber and assorted metal sheets, Rontgen found that only lead barred 
the rays totally. H e held some lead between the tube and the screen; 
its shadow was visible on the screen and so was the outline o f  the bones 
o f his hand. Aware that cathode rays darkened photographic plates, he 
asked his wife to hold one in her hand, while he beamed the new 
rays onto it; her hand was distincdy outlined, and its bones and rings 
highlighted against the silhouette o f the surrounding flesh.

Rontgen announced his discovery in Eine neue A rt von Strablen 
(1896) [A N ew  Kind o f Ray]. News o f the rays (which he styled X-rays 
because their nature was unknown) made headlines, and coverage peaked 
in 1901 when he received the first N obel Prize for Physics. Public 
excitement and anxiety followed: to capitalize on fears o f Peeping Tom s 
with ‘X-ray eyes’ peering through women’s underclothes, one enter
prising firm advertised X -ray-proof knickers.

T h e  diagnostic possibilities were quickly exploited. As early as 7 
January 1896, a radiograph was taken for clinical purposes. Though 
initially only bones were examined, soon other things, like gallstones, 
were seen too, and the rays were valuable in diagnosing fractures and 
locating foreign bodies. In the Spanish-American W ar, an X-ray 
machine was used to scan for bullets, though its utility was reduced by 
the long exposure times (up to thirty-five minutes!). In Decem ber 1896, 
W alter Cannon at Harvard found that if  laboratory animals were 
fed bismuth salts as a diagnostic meal the workings o f  their intestines 
could be observed on a fluorescent screen. By 1904 that technique was 
being applied to humans, with the substitution o f  the safer barium 
sulphate. ‘Barium swallows’ became routine, until largely superseded by 
endoscopy.

Early chest radiographs were unsatisfactory, since exposure times 
needed to be long (initially at least twenty minutes) and contrasts were 
poor -  one o f  the reasons why, despite public fear over the scourge o f 
tuberculosis, mass chest X-ray screening was not developed until the 
1920s. W hat the stethoscope had been to the nineteenth century, the 
X -ray became for the twentieth: an impressive diagnostic tool and a 
symbol o f  medical power.

N o t merely diagnostically valuable, X-rays were regarded as thera
peutically promising. Rontgen found that prolonged exposure produced 
skin burns and ulcerations, hair loss and dermatitis, though these effects
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were turned to therapeutic account by physicians who used them to 
bum  o ff moles or treat skin conditions ranging from acne to lupus (skin 
tuberculosis). T h e  properties o f other sorts o f  rays were also being 
touted. T h e  Danish physician N iels Finsen (1860-1904) suggested that 
ultraviolet rays were bactericidal, and so could be useful against con
ditions like lupus. M any early hospital radiology departments provided 
both radiation and ultraviolet light therapy, and Finsen’s researches 
stimulated high-altitude tuberculosis sanatoria and inspired the unfortu
nate belief that sun-tans were healthy. T h e  dangers o f X-rays were 
also recognized; a relationship between exposure and skin cancer was 
reported as early as 1902. Benefits and costs have always been precari
ously balanced on the radiation research accounts sheet.

A  few weeks after Rontgen’s discovery, the French scientist H enri 
Becquerel (1852-1908), in the course o f  setting up an experiment to 
investigate the X -ray potential o f uranium salts, placed some salts over 
a photographic plate protected by aluminium; he then developed the 
plate without carrying out the intended experiment and found, to his 
surprise, that it had darkened at the point where the salts had been. 
H ence, uranium emitted rays which, like X-rays, penetrated matter. H e 
published his findings, but then lost interest. In 1897, M arie Curie 
(1867-1934) chose uranium rays as the topic for her doctoral thesis.

W arsaw-bom , Maria Sklodowska had left Poland in 1891 to study 
at the Sorbonne, and married a fellow-scientist Pierre Curie (18 5 9 - 
1906) in 1895. Studying uranium compounds, she noticed that pitch
blende (uranium oxide ore occurring in tarry masses) was four times as 
active as uranium. Soon she was speculating upon the probable existence 
o f  a new radioactive element, which her husband joined her in the race 
to isolate. Laboriously they refined io o g  o f pitchblende and in July 
1898 announced the discovery o f the new element, ‘polonium ’, called 
after M arie’s beloved Poland.

By N ovem ber it was apparent that the refined pitchblende liquid, 
left over after the polonium had been removed, was still highly radio
active: it had to contain another undiscovered element. Further refine
ment produced a substance 900 times more radioactive than uranium: 
on 26 Decem ber 1898, they announced the discovery o f  radium. Both 
M m e Curie and Becquerel had burned themselves accidentally when 
carrying radium phials in their pockets, and in 1901 Pierre did so delib
erately by strapping some to his arm. Demonstrations in 1904 that 
radium rays destroyed diseased cells, led to radiation treatments for
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cancer and other diseases. W hen in 1906 Pierre was knocked down and 
killed by a cart, M arie was offered his chair, becoming the first woman 
professor at the Sorbonne. In 1911, she was twice rewarded: she received 
her second N obel Prize (her first had been in 1904), and the Sorbonne 
and the Pasteur Institute helped to fund her Radium Institute.

X-rays and radiation provoked immense interest among scientifi
cally minded physicians. Before the First W orld  W ar, various radium 
institutes sprang up, there were radiology journals and societies, and 
the new ‘miracle cures’ had been tried out for more than a hundred 
diseases, most notably cancer. Scores o f proprietary cures, some spon
sored by renowned doctors, traded on the conjectured therapeutic 
powers o f radioactivity. Therapeutic enthusiasm outran caution, and the 
dangers o f radiotherapy were determined at great cost to patients and 
radiographers alike (many o f the latter lost their lives). L itde thought 
was given to the long-term consequences o f repeated exposure to heavy 
radiation -  for instance, among technicians involved in handling X-ray 
machines. Fluoroscopes went on being employed quite casually in shoe- 
shops and X-rays in ante-natal clinics. As late as the 1940s benign 
menstrual bleeding was sometimes treated with X-rays and radium -  a 
therapy which caused cervical cancer.

Exposure did not become a subject o f deep and lasting public con
cern until the consequences o f the devastation o f Hiroshima and N aga
saki by atom bombs at the close o f  W orld  W ar II became plain. M odem  
medicine has sometimes been so engrossed in its healing mission as to 
be cavalier about evaluating safety, benefits and costs.

O ther roles for rays were discovered. Scientists found that electro
magnetic waves heated up tissues which absorbed them. In 1917 Albert 
Einstein (18 79-19 55) announced the principle o f the ‘laser’ (an acronym 
for L ight Amplification by Stimulated Emission o f Radiation), and in 
due course lasers were harnessed for medical use. T h eir high-energy 
waves could be focused to a microscopic point, were sterile, and caused 
litde bleeding or scarring. Such optical ‘knives’ became deployed to 
weld a detached retina, burn through a blocked coronary artery, or even 
to efface an unwanted tattoo.

O ther technical advances o f great diagnostic importance followed 
from breakthroughs in microscopy. M icroscopes were first used directly 
on the body in 1899, when the cornea (the transparent covering on the 
front o f the eye) was investigated with a large-field stereo-microscope. 
In time this led to microsurgery: in 1921, the Scandinavian ear specialist,
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C . O . N ylen (b. 1892), performed an operation using a monocular 
microscope, and operating under microscopes soon became standard 
practice. W hat could be seen was, however, limited: since the wave
length o f  light is about one-thousandth o f  a millimetre, viruses would 
not show up under a light microscope.

In 1925, the London microscopist Joseph Bernard developed the 
ultraviolet microscope, which achieved magnifications o f  up to 2500 
and allowed the larger viruses to be seen. Meanwhile, it became known 
that electrons travelled with a wave motion similar to light but 100,000 
times shorter. Objects far smaller would thus be visible through an 
electron microscope. T h e  first was developed by a Belgian, L . L . M arton 
(19 0 1-79 ). By 1934, researchers had achieved the same magnification 
as with the best light microscopes; within three years, objects could be 
magnified 7000 times; and, by 1946, over 200,000 times with electron 
microscopes. M any medically significant aspects o f cell structure were 
revealed: macrophages tangled with asbestos fibres, synapses between 
nerves, histamine-releasing granules, and so forth. In the 1970s scanning 
electron microscopes also became important.

Another development o f  immediate diagnostic significance was 
ultrasound, for assessing foetal progress through pregnancy. Developed 
in the 1950s by Ian Donald (1910-87), professor o f midwifery in Glas
gow, this drew on the naval echo-sounding technique known as sonar 
(Sound N avigation and Ranging). W hen subjected to an electric charge 
certain crystals emit sound waves at frequencies too high to be heard 
by the human ear; these ultrasonic waves travel through water, sending 
back echoes when they encounter a solid object. Distance can be calcu
lated from the time-lapse.

Applying this principle to the body, Donald initially concentrated 
on showing how different classes o f abdominal tumours give o ff distinct 
echoes, diagnosing them with a view to surgery; but by 1957 he was using 
ultrasound to diagnose foetal disorders, later applying it to establish 
pregnancy itself. Experience allayed fears that ultrasound could prove 
harmful to the foetus in the manner o f X-rays, and foetuses became 
minutely monitored for abnormalities. A  similar diagnostic technique 
made use o f the infra-red radiation found in heat rather than sound 
waves. Different body parts emit varying heat patterns, measurable by 
the intensity o f the infra-red waves they contain. These may be analysed 
to identify abnormalities: cancerous tumours, for example, show up as 
‘hot spots’ .
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In 1967, G odfrey Hounsfield (b. 1919), an engineer and computer 
expert working for the British company E M I, had the idea o f developing 
a system to build up a three-dimensional body image. Computerized 
axial tomography ( C A T )  transmits fine X-rays through the patient to 
produce detailed cross-sections, which are computer processed to create 
a three-dimensional picture whose shading depends on tissue density -  
more compact tissues absorb more o f the X-ray beam. Refinements 
enabled the computer to colour the scan.

In what came to be called ‘imaging’, the C A T  (or C T )  scanner 
led to the P E T T  (positron emission transaxial tomography) scanner, 
used to diagnose and monitor brain disorders. Dispensing with X-rays 
(and hence the irradiation o f the patient), this relies on radioactive 
emissions and enables doctors to study brain activity. Patients are 
injected with radioactive glucose, and distinct brain areas soak up differ
ent amounts depending on their activity-level. Analysis allows identifi
cation o f the tell-tale patterns diagnostic o f brain disorder in cases o f 
strokes, psychiatric conditions and the like.

A  still more advanced technique o f making the body transparent is 
magnetic resonance imaging (M R I), which exploits the fact that hydro
gen atoms resonate when bombarded with energy from magnets. Like 
C A T ,  M R I  displays three-dimensional body images on a screen; its 
main advantage is that it does not involve radiation. Allowing body 
chemistry to be studied while physiological events are actually taking 
place, it can be used to monitor surgery involving organ transplants as 
well as the course o f  such diseases as muscular dystrophy. M R I  scans 
are particularly useful for showing soft-tissue injuries within the spine, 
such as prolapsed disc.

N E W  S U R G I C A L  F I E L D S

Stimulated by technical innovations and driven by outside pressures, 
not least the appalling wounds o f two world wars, surgery moved stage- 
centre in the twentieth century. Initially its mission, like that o f  the 
Commandos, seemed to be to go in and destroy all threats, mainly with 
the knife. Surgeons focused on tumours and stenosis (constriction o f 
vessels), especially in the digestive, respiratory and urogenital tracts, 
removing or relieving these by excision or Assuring, as in tracheotomy 
for tuberculosis or throat cancer. Abdominal surgery produced hernio
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tomies, treatments for appendicitis and colon disorders, extirpation o f 
cancer o f the rectum, and so forth, in what has been called surgery’s 
heroic, even knife-happy, age. And if  such invasions were at first frankly 
experimental and desperately hit-and-miss, in time and at a cost to life 
routinization brought greater safety and reliability. All the cavities and 
organs o f the body were conquered, and certain departments o f  surgery 
were utterly novel, for instance neurosurgery. T h e  operating theatre 
became the high altar o f the hospital, and the white-coated, masked and 
capped surgeon, so cool in an emergency, became the high priest o f 
medicine in images which pervaded popular culture, T V  soap operas 
and the press.

Encouraged by new techniques and intoxicated by their own rhet
oric and even successes, the profession was liable to offer surgical fixes 
for everything. H igh on the list o f  diseases the new surgery was eager 
to cure was tuberculosis. Though dipping by the closing decades o f  the 
nineteenth century, T B  mortality remained shockingly high. Certain 
breakthroughs had been achieved, including the identification o f the 
bacillus, but all therapies had proved failures (including o f course K och ’s 
much-feted tuberculin). N o  wonder the possibility o f  a surgical solution 
was prized. In 1921, Sir James Kingston Fowler (1852-1934) hailed the 
pneumothorax technique o f collapsing and immobilizing the lung -  
resting it, so as to encourage the lesions to heal -  as one o f  ‘two real 
advances in the treatment o f pulmonary tuberculosis’ (the other he had 
in mind was the sanitorium).

In reality, the surgical handling o f the disease was far less clear-cut; 
a multitude o f  technical problems had first to be surmounted. One 
obstacle facing this and similar thoracic operations was air pressure. 
T his is normally low in the pleural cavities around the lungs, but opening 
the body lets in air, which causes the lungs to collapse, and breathing 
becomes impossible. G reat ingenuity was needed to overcome such 
difficulties.

Convinced the only way to defeat T  B was to operate, Carlo For- 
lanini (18 4 7-19 18 ) o f  Pavia attempted the first pneumothorax operation 
in 1888. T h e  ‘cavern’ area could be made to rest, he believed, i f  the 
ribs were mostly removed so that the chest wall and the lung collapsed. 
Forlanini injected an inert gas between the two layers o f  the pleura; the 
result was compression and lung collapse. Initially unsuccessful, this 
operation was worked upon by Ferdinand Sauerbruch (18 7 5 -19 5 1), 
who had trained in Berlin under Langerhans before becoming professor
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at Berlin’s Charite Hospital. Sauerbruch, whose father had died o f  the 
disease, set about solving the problem o f lung collapse on the opening 
o f the thorax. H e experimented on animals by enclosing the creature’s 
chest in a pressurized cage using gloves built into the cage wall, and 
developed ways o f operating while the animal carried on breathing.

By 1904, a ‘negative pressure chamber’ had been built to hold a 
patient, a table and a full operating team. In this, Sauerbruch built up 
experience in thoracic surgery. By the 1920s, new and improved ways 
o f establishing collapse had been developed; both physicians and sur
geons had their part to play. A  temporary collapse o f the lung could 
be produced by nitrogen displacement (pneumothorax), which could be 
performed by physicians. Alternatively, a permanent collapse o f the 
whole lung could be produced by cutting out ribs -  the surgeon’s turf. 
Despite all the inventiveness and skill employed, pneumothorax proved 
o f uncertain value, and it was abandoned after the Second W orld W ar.*

Brain surgery presented even more daunting problems. For thou
sands o f years, no one had dared to operate on the brain, with the 
exception o f  trepanning the head (strictly speaking, skull not brain 
surgery). O ne reason was an almost total ignorance o f  how the brain 
worked and where lesions were likely to lie, beyond the guesswork o f 
phrenology. Neurophysiological advances associated with the work 
o f Jackson and Ferrier on epilepsy led to a more confident mapping o f 
brain localization and better-grounded hopes o f locating tumours.

Antiseptic techniques allowed surgeons to open up the skull to 
expose the brain. In 1876 W illiam  M acewen (1848-1924), who had 
studied under Lister, diagnosed and localized a cerebral abscess. His 
request to operate was refused by the patient’s family, but after death 
he was allowed to open the cranium, and the abscess was found as 
diagnosed. T h ree years later M acewen successfully removed a fungus- 
like tumour o f  the dura (a meningioma). His Pyogenic Infective Diseases 
o f the Brain and Spinal Cord (1893) chronicled ten years’ work: he had 
operated on seventy-four patients with intracranial infections, and sixty- 
three o f  them had improved.

In 1884, a patient was sent to the Hospital for Epilepsy and Paralysis

* Like many top surgeons, Sauerbruch was a driven man, convinced of his sacred mission 
as a healer. Authoritarian and egotistical, he gave enthusiastic support to the Nazis; after 
the war his unwillingness to retire, long after his cringing colleagues recognized that his 
judgment and powers had waned but had done nothing about it, killed many patients.
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(Queen Square Hospital) in London with a brain tumour diagnosed 
between the frontal and parietal lobes. Operated on by Lister’s nephew, 
John Rickman G odlee (1849-1925), a walnut-sized tumour was found 
exactly as predicted. (The patient, alas, died from complications.) T h e  
real trail-blazer in brain surgery was V ictor H orsley (18 5 7-19 16 ), at 
Queen Square, who turned himself into the world’s first specialist neuro
surgeon, writing about injuries and diseases o f the spinal cord and brain. 
Another was Vilhelm  Magnus (18 71-192 9 ) in Norway, who first oper
ated on the brain in 1903, removing a tumour from an epileptic. Some 
twenty years later, he reported more than a hundred brain-tumour 
operations with a mortality rate o f only 8 per cent.*

In the United States the field leader was H arvey Cushing (18 69- 
1939), who learned his technique from Halsted; during the course o f 
his career he removed more than 2000 brain tumours. After studying 
in England with Sherrington, Cushing returned to Johns Hopkins in 
1901, became associate professor o f  surgery in 1903, and then spent 
most o f  his career at Harvard. H e pioneered the operation for trigeminal 
neuralgia (tic douloureux).

Cushing favoured the gentle handling o f tumours and tissue, using 
tiny silver clips at bleeding points in the brain to achieve bloodless 
operations. Brain surgery mortalities had averaged about 40 per cent; 
by 1915 Cushing had removed 130 tumours with a mortality o f  just 8 
per cent. His work put brain surgery on the map, even if  as late as 1932 
a textbook was cautioning that no more than 7 per cent o f  brain tumours 
could be removed.

T H E  H E A R T

T h e  success o f the new surgery was chequered. N ew  operations came 
thick and fast, specialization progressed, the operating theatre became 
the most prestigious site o f medical practice, special clinics were set 
up for urological, neurological, thoracic, orthopaedic and paediatric 
conditions. But, as has been seen with cancer and tuberculosis, while 
giving ‘hope’, these measures were not always effective. In one high-

* Brain surgery for epileptics does not always involve removing tumours; it is possible 
to remove scarred brain tissue. One of the more common brain operations for epileptics 
is a temporal lobectomy; temporal lobe epilepsy is the most common form in adults.
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profile field, however, a series o f spectacular successes in large measure 
realized surgery’s promise, sustaining its impetus into more recent times 
when various improvements (including new diagnostic technologies 
and more effective drugs) made surgical intervention generally more 
effective.

T h at area was cardiovascular disease, a condition perceived to be 
dramatically worsening. Like a Himalayan peak, the heart is a great 
challenge to surgery. Sir Stephen Paget said in 1896 that ‘surgery o f 
the heart has probably reached the limits set by Nature to all surgery; 
no new method, and no new discovery, can overcome the natural diffi
culties that attend a wound o f the heart.’ But in the twentieth century, 
the heart ceased to be a no-go area.

As explored in Chapter 18, clinical knowledge o f heart disease was 
growing, helped by diagnostic technology, notably the electrocardio
graph (1903), which became as much a symbol o f  the m odem  hospital as 
the operating theatre. O ver the decades other diagnostic improvements 
brightened prospects for heart surgery. In 1929 a Germ an medical 
student, W erner Forssmann (1904-79), injected a catheter into his own 
arm, slid it up a vein and had an X-ray photograph taken o f  the catheter, 
whose tip he had pushed (it turned out) into the right atrium o f his 
heart. T his caused a sensation. H e experimented again on him self in 
1931, injecting a radio-opaque substance through a catheter into his 
heart and then having himself X-rayed (the first angiocardiogram). 
Building on this, in 1940 the Americans Andre Cournand (1895-1959) 
and Dickinson Richards (18 95-1973) performed the first catheterization 
on a patient. Such innovative techniques were to become routine in 
diagnosis o f  heart disease.

Catheterization was to prove useful not just diagnostically but thera
peutically. It was discovered that the inner lining o f  coronary arteries 
(blockage o f which is a major cause o f heart attacks) can be scoured in 
a technique known as endarterectomy. In 1964 angioplasty was devised 
by the Swiss doctor Andreas Grtinzig (1939-85): a tiny balloon is 
inserted into a constricted artery via a catheter and inflated, which clears 
a path for blood flow. T h e  N ew  York heart surgeon Sol Sobel took this 
technique a stage further by injecting a powerful carbon dioxide gas jet 
into an artery via a hypodermic syringe.

As had been understood down the centuries by surgeons faced with 
aneurysm, the great problem in cardiovascular cases was to find a practi
cal way o f  reconstructing arteries. This was achieved by a surgeon from
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Lyons, Alexis Carrel (1873-1948), a perfectionist who elevated the tech
nical details o f his craft into an almost religious mystique. Carrel showed 
that a piece o f  the aortal wall could be replaced with a fragment from 
another artery or vein; above all, having taken lessons from a lacemaker, 
he developed effective ways o f  sewing vessels together (anastomosis). In 
1910 he described how to transplant an entire vessel, sewing the ends 
with ‘everted’ sutures so that the inside was left threadffee, in the belief 
that the familiar and lethal problem o f clotting would thereby be sur
mounted.

His blood vessel anastomosis operations, joining severed arteries or 
veins, laid the foundations for later transplant surgery and seemed to 
presage the realization o f the Cartesian model o f the body viewed as a 
machine with replaceable parts. Carrel’s early animal experiments from 
1902, performed with dog kidneys, ovaries, legs and other organs, 
attracted such attention that he went to America, working in Chicago 
and later at the recently founded Rockefeller Institute in N ew  York. In 
the course o f his experiments, he discovered that animals grafted with 
their own organs thrive, whereas organs sewn on from other animals 
provoke death; the rejection problem had raised its ugly head.

Traditionally off-limits, the heart and its vessels became the object 
o f intervention thanks to these and related advances. H eart surgery 
developed by stages, and various operations were tried with improving 
results. Early efforts to suture stab wounds, for example, resulted in a 
mortality o f 50-60 per cent, due mostly to infection, but by W orld 
W ar II, drawing upon sulfa drugs and antibiotics, surgeons were able 
to open the heart without undue risk.

Am ong acquired heart defects, one o f the commonest was mitral 
stenosis, frequently the long-term consequence o f  childhood rheumatic 
fever. T h e  valve between the left auricle and ventricle (it supposedly 
looked like a bishop’s mitre) becomes narrowed (stenosis); blood 
accumulates in the atrium and into the lungs, and the ventricle is not 
able to supply the body’s oxygen needs. T h e  patient is tired and short 
o f breath, and the retardation o f blood circulation often results in heart 
failure. Surgical treatment was envisaged for this constriction in 1902 
by Sir Thom as Lauder Brunton (1844-1916), and an operation for 
mitral stenosis was first attempted in 1923 by Elliott Cutler (1888- 
1947) in Boston, but without success. In 1925 the English surgeon 
H enry Souttar (18 75-1964) reported operating on a person thought to 
have mitral stenosis. Th ough  Souttar’s diagnosis turned out to be wrong,
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he discovered that he could stick his finger through the mitral hole, 
and suggested that might be a way o f widening a narrowed valve. Failures 
in further attempts at mitral valvotomy (out o f  ten attempts to cure 
mitral stenosis, eight patients died) led to a pause in this form o f surgery.

N othing happened until a Boston surgeon, D w ight Harken 
(b. 1910), returned to practice after the Second W orld W ar, during 
which he had come to know the heart through removing bullets. T u rn 
ing to mitral stenosis, he fitted his finger with a small knife, and on 16 
June 1948 treated a valve by dilating it with his finger and cutting its 
calcified ring. A  few months afterwards in London, Sir Russell Brock 
(1903-1980) did likewise, but using his finger. T h e  operation was pro
gressively refined, leading to the ‘open commissurotomy’ operation used 
today. By the early 1980s about 16,000 mitral valve replacements were 
being performed each year in the U S A .

T h e  problem o f ‘blue babies’ -  those dying because o f inadequate 
oxygen supply -  was recognized from the late nineteenth century. Post
mortem indicated that four things could be amiss:

•  the pulmonary valve between the heart and the pulmonary artery, through 
which blood should travel to pick up oxygen in the lungs, might be 
narrowed;

•  the right ventricle, the lower right chamber of the heart, could become 
swollen from having to pump blood through this constricted aperture;

•  the partition (septum) between the two sides of the heart might be incom
plete: a ‘hole in the heart’ allowing oxygenated (arterial) and deoxygen
ated (veinous) blood to mix;

•  the aorta, normally supplying oxygenated blood to the rest of the body, 
could be misplaced so that it took blood from both the left and right 
ventricles.

Congenital defects o f these kinds meant the baby’s body would 
receive insufficient oxygen and would become cyanosed, giving the skin 
its blue tinge. ‘Blue babies’ died young. Could blue baby syndrome 
be rectified surgically? This was first attempted at Johns Hopkins in 
N ovem ber 1944. Denied entry to Harvard because she was a woman, 
H elen Taussig (1898-1986) had joined Johns Hopkins M edical School 
in 1921, becoming a specialist in paediatric cardiology. She found that 
some o f her blue baby patients had another congenital heart defect -  
persistent ductus -  yet they paradoxically seemed to do better: evidently 
the ductus or passage allowed blood to bypass the narrowed pulmonary 
valve and flow better to the lungs. T h e answer seemed to be to build
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an artificial ductus or shunt. She turned to the surgeon Alfred Blalock 
(1899-1964).

O n 29 N ovem ber 1944, Blalock operated on fifteen-month-old 
Eileen Saxon, a blue baby close to death. She hovered between life and 
death, slowly improved, and two months later was discharged from the 
hospital. B y the end o f 1950, Blalock and his co-workers had performed 
over a thousand such operations, and the mortality rate had fallen to 5 
per cent. Taussig’s Congenital Malformations o f the Heart (1947) became 
the Bible o f paediatric cardiology.

W ith  mitral stenosis, the surgeon could work on a regularly beating 
heart, since the procedure could be done in a trice; but more time was 
needed to correct other inborn heart defects, including a ‘hole in the 
heart’. T his takes about six minutes, but the brain can go without blood 
for only four. H ow  could the available operating time be increased? 
O ne idea was to cool the body, as the brain requires less oxygen at 
lower temperatures. D og experiments supported this hypothermia 
approach, and it proved workable on humans.

But hypothermia would be useless for the more serious defects. 
John Gibbon (1903-73), in Philadelphia, addressed that problem: to 
devise a machine that would take on the work o f  the heart and lungs 
while the patient was under surgery, pumping oxygenated blood around 
a patient’s circulation while bypassing the heart so that it could be 
operated on at leisure. Having developed a heart-lung machine, in 1950 
he began a series o f animal experiments to perfect his surgical techniques 
in correcting heart defects. In 1952 he operated on his first human 
patient, a fifteen-month-old baby, who died shortly afterwards. His 
second patient was eighteen-year-old Cecilia Bavolek, who had a hole in 
the heart. O n 6 M ay 1953 he operated, connecting her to his heart-lung 
machine for forty-five minutes -  for twenty-seven minutes it was her 
sole source o f  circulation and respiration.

T h e  operation was a success, and advances thereafter were dramatic. 
Use o f  low-temperature techniques with a heart-lung machine initiated 
open-heart surgery. In 1952, the American surgeon Charles A. Hufnagel 
(19 16 -198 9 ) inserted a plastic valve into the descending part o f the 
aorta in the chest, to take over from a diseased aortic heart valve, and, 
three years later, surgeons began to replace failed valves with ones from 
human cadavers.

From the 1950s blocked arteries in the limbs were being replaced, 
and in 1967 coronary arteries were tackled for the first time, when Rene
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Favaloro (b. 1923), a cardiovascular surgeon at the Cleveland Clinic, 
Ohio, ‘bypassed’ an occluded artery by grafting on a section o f  healthy 
vein from the patient’s leg above and below the blockage, inaugurating 
the celebrated coronary bypass. T h e plumbing involved in coronary 
artery surgery is quite simple; the aims are to reduce heart pain (angina), 
improve heart function, and to cut the subsequent incidence o f heart 
attack and sudden death.

By the mid 1980s more than a million Americans had undergone a 
bypass operation. O ver 100,000 are being undertaken every year and 
technically the operation has become routine. W hat is in doubt is the 
long-term value o f such arterial surgery. It is effective in relieving angina 
pains, but it is not clear that, compared with other medical treatments, 
it improves life expectancy.

T R A N S P L A N T S

Initially the accent in modern surgery was upon excision. In time, plastic 
and replacement surgery began to grow in importance and stature. Such 
reconstructive surgery may take many forms. It can include removing 
malignant skin tumours and treating birth defects -  such as cleft lips 
and palates -  as well as burns and face traumas, urogenital deformities 
and cancer scars, to say nothing o f cosmetic or aesthetic operations like 
breast implants.

Experience showed that skin and bone tissues could be ‘autotrans
planted’ from one site to another in the same patient. In Paris Felix 
Jean Casimir G uyon (18 31-1920) reported in 1869 that he had got 
small pieces o f skin to heal on a naked wound, while in the same year, 
noticing that large wounds healed not only from the edges but from 
‘islands’ o f  skin, Jacques Reverdin (1842-1908), in Geneva, had the idea 
o f aiding the process by strewing slivers o f  skin on the wound: these 
extra islands, too, formed new skin. It was also discovered that corneas 
could be transplanted in a ‘keroplastic’ operation, originated by Eduard 
Zirm  (1863-1944) in 1906, which saved the sight o f many whose corneas 
had become opaque.

It was the First W orld  W ar which decisively advanced skin trans
plants. Confronted by horrific facial injuries, Flarold Gillies (1882- 
1960) set up a plastic surgery unit at Aldershot in the south o f England. 
H e was one o f the first plastic surgeons to take the patient’s appearance



into consideration (‘a beautiful woman’, he believed, ‘is worth preserv
ing’). After the Battle o f  the Somme in 1916, he dealt personally with 
about 2000 cases o f facial damage, and in 1932, he hired as his assistant 
his cousin, Archibald H ector M clndoe (1900-60), who had gained 
experience at the M ayo Clinic. Shortly after the outbreak o f  the Second 
W orld W ar, he founded a unit at Queen Victoria Hospital in East 
Grinstead, Sussex.

T h e  Batde o f Britain in 1940 brought M clndoe some 4000 airmen 
with terrible new injuries: facial and hand burns from ignited airplane 
fuel. M clndoe felt that ‘plastic surgery’ did not truly describe what was 
required for these, which frequently took years and many operations to 
rectify, so he coined the term ‘reconstructive surgery’. For major facial 
injuries, he used G illies’s tubed pedicle graft -  a large piece o f  skin from 
the donor site, which remained attached by a stalk to provide it with a 
blood supply until a new one established itself. A  surgical artist, M clndoe 
had a gift for cutting complicated shapes from skin freehand.

W hat about organ transplantation? Thanks to Carrel’s new suturing 
techniques, transplants had become a technical possibility. U sing experi
mental animals, Carrel had begun to transplant kidneys, hearts and the 
spleen; surgically, his experiments were successes, but rejection was 
frequent and always led to death: some obscure biological process was 
at work. There the matter rested, until work undertaken during the 
1940s at the National Institute for M edical Research in London by 
Peter M edawar (19 15 -19 8 7) clarified the underlying immune reactions. 
Medawar demonstrated that a transplant’s lifespan was much shorter in 
a host animal which had previously received a graft from the same 
donor, as it also was in a host injected with white blood cells from the 
donor. Evidently animals contained or developed antigens which were 
interfering with the transplanted organ: the host fought the transplant 
as it would a disease, treating it as an alien invader.

In 1951 M edawar had the idea o f drawing on cortisone, a new drug 
known to be immunosuppressive. In most circumstances immuno- 
suppressiveness would be regarded as a blemish, but here it could be a 
virtue, undermining the host’s resistance. A  better immunosuppressor, 
azathioprine, was developed by Roy Caine (b. 1930) and J. E. M urray 
(b. 1919) in 1959; but the real breakthrough came in the late 1970s with 
the application o f a new high-powered immunosuppressor, cyclosporine, 
which became indispensable to further progress in transplanting organs.

T h e  kidney blazed the transplant trail. T h at was inevitable. T h e
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organ was easily tissue-typed and simple to remove; and the fact that 
everyone has two but needs only one meant that living donors could 
be used. Should a transplant fail, dialysis was available as a safety-net. 
Kidneys had long been objects o f attention. As early as 1914, a team at 
Johns Hopkins developed the first artificial kidney (for dogs) designed 
to perform dialysis -  the separation o f particles in a liquid according to 
their capacity to pass through a membrane into another liquid. In the 
Netherlands, W illem  K o lff (b. 1911) constructed the first workable 
dialysis machine for people thirty years later. A t first, they were used 
only for treating patients dying o f acute kidney failure, or from poison
ing by drugs which could be removed through dialysis, the idea being 
to keep them alive long enough for their kidneys to recover. By the 
early 1960s, however, Belding Scribner (b. 1921), in Seattle, was treating 
patients with chronic kidney failure with long-term dialysis.

Human kidney transplants were tried in the United States from 
1951 -  for example on patients with terminal Bright’s disease -  but the 
death rate was so awful that only very courageous, reckless, thick- 
skinned or far-sighted surgeons persevered. W h y did they fail? Analysis 
made it clear that organs had diverse types o f tissue, rather as with 
different blood types, and highlighted questions o f compatibility and 
rejection. M eticulous matching o f the tissues o f donor and host would 
give a transplant more o f a chance; the ideal case would be that o f 
identical twins, an unlikely event. Nevertheless, the first successful 
human transplant was indeed performed on identical twins: the donated 
organ was a kidney transplanted to a twenty-four-year-old man who 
had two diseased kidneys and was close to death. T h e  healthy kidney 
came from his identical twin brother, so there was no immunological 
barrier. T h e  operation was carried out in Decem ber 1954 in Boston by 
J. Hartwell Harrison and Joseph Murray, and its success helped M urray 
to a N obel Prize.

O nce kidney transplants had been seen to work, the way was open 
for all other organs. In June 1963, James Hardy (b. 1918) transplanted 
the lung o f a man who had died o f a heart attack into a fifty-eight-year- 
old dying o f lung cancer. T h e  new lung functioned immediately and 
did so for eighteen days until the patient died from kidney failure. In 
the same year human liver transplantation was first attempted by 
Thom as Starzl (b. 1926) in Denver.

W hat o f the heart? Transplanting the heart poses problems inde
pendent o f rejection. Since it deteriorates within minutes o f death and
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is impossible to store, it must be removed and transplanted with great 
speed, even without full tissue-typing. Nevertheless, it was bound to be 
the coveted prize for transplant surgeons, for all the obvious emotional, 
cultural and personal reasons, not least because soaring incidence o f 
heart disease meant this breakthrough could have enormous utility.

T h e  first human heart transplant was attempted on 23 January 1964 
at the Mississippi M edical Centre. James Hardy, the pioneer o f  lung 
transplants, put a sixty-eight-year-old man with advanced heart disease 
on a heart-lung machine and prepared for the first transplant between 
humans. T h e  donor was to be a young man dying from irreversible 
brain damage, but he was still alive when the potential recipient’s heart 
failed. H ardy stitched in a chimpanzee’s heart which was too small to 
cope, and the patient died.

T h e  world had to wait another four years for the big event: at the 
G roote Schuur Hospital in Cape T ow n  on 3 Decem ber 1967 Christiaan 
Barnard (b. 1922) transplanted the heart o f  a young woman, Denise 
Darvall, certified brain-dead after a car smash. It may be no accident 
that South Africa got in first; the land o f apartheid had fewer ethical 
rules hedging what doctors could do. W hile Barnard had contemplated 
practising on a black man his chief was mindful that ‘overseas they will 
say we are experimenting on non-whites’ , and this would have tarnished 
the triumph.

Barnard’s patient was fifty-three-year-old Louis Washkansky, who 
had suffered a series o f  heart attacks in the previous seven years and 
had been given only a few weeks to live: he died o f pneumonia eighteen 
days later. Before his demise, publicity seemed to take precedence over 
the patient’s health: the press was admitted to see the recipient within 
days o f the operation (something that would not be permissable today) 
and Barnard immediately began jetting around the world; he was abroad 
when W ashkansky’s condition started to deteriorate.

Barnard was followed in January 1968 by Norm an Shumway 
(b. 1923) at Stanford University in California, and in M ay that year by 
Denton C ooley (b. 1920), in Houston. H eart transplants became the 
rage as media coverage generated funding and fame. In the following 
year more than a hundred were performed around the world in eighteen 
different countries; two thirds o f  the patients were dead within three 
months. Criticism mounted o f such rash human experimentation, 
especially in view o f the lack o f attention to tissue-typing (matching 
compatible tissues).
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Initially heart transplants had paltry success; it was not until cyclo
sporin became available over ten years later that the rejection problem 
was surmounted. Cyclosporin brought to an end the period when kid
ney, liver, heart, heart-and-lung and other interventions were more 
beneficial to researchers than to the recipients. By the mid 1980s there 
were 29 centres in the U  S alone carrying out heart transplants. Approxi
mately 300 were performed in 1984; o f the recipients, 75 per cent lived 
for at. least a year and almost 66 per cent for five years. By 1987 the 
tally o f transplanted hearts had risen to 7000.

By temperament, transplant surgeons were an audacious breed. A  
colleague o f the Texan Denton C ooley commented in the 1990s, 
‘Tw enty-five years ago [Cooley] didn’t feel it was worth com ing into 
the hospital unless he had at least ten patients to operate on.’ Such men 
were not fazed by failure: out o f seventeen transplants C ooley  performed 
in 1968 only three survived more than six months. So were there limits 
to what m ight be achieved? And if  so, what were they?

By 1990, Robert W hite (b. 1926) was beginning to experiment in 
Chicago on monkeys with ‘total-body transplants’ -  that is, giving heads 
entirely new bodies. In 1992 the English child Laura Davies suffered, 
many thought, as a human guineapig at the hands o f the Pittsburgh 
surgeon Andreas Tzakis; she underwent, in the full glare o f  publicity, to 
multiple transplants and re-transplants, involving as many as six organs, 
before she died. T h e  B B C  documentary producer, T o n y  Stark, tells in 
his book, Knife to the Heart, the story o f  an ex-patient o f Tzakis’s, Benito 
Agrelo, a teenager who, experiencing agonizing side-effects from his 
post-transplant medication, quit his drugs with his family’s approval and 
chose to have a few months o f normal life rather than a few years o f 
agony. As a consequence, the medical authorities had him formally taken 
into care (on the grounds that medical non-compliance was a symptom 
o f personality disorder). H e was taken from his home, handcuffed and 
tied to a stretcher, and ambulanced back to hospital.

T h e  life-and-death excitement o f transplants could bring out a ruth
less edge, a belief that ‘medical progress’ is an end which justifies almost 
any means. Critics allege that such incidents epitomize the disturbing 
inability o f today’s high-tech medicine to accept the autonomy o f patients 
and the reality o f  death. Barnard’s published autobiography portrays the 
author as a man obsessed by success; he became besotted by his opportuni
ties for fame and sexual conquest. (It is ironic that his surgical career was 
cut short by a condition so banal as arthritis.)
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O ther forms o f replacement surgery have been less glamorous, 
costly and controversial -  and arguably far more valuable. H ip replace
ment was developed around i960 by John C ham ley (19 11-8 2 ) at the 
M anchester Royal Infirmary. H e tackled a widespread problem. W hen 
a degenerative disease causes the breakdown o f  bone tissue, the joint 
surfaces become rough and irregular, so that when the ball o f  the femur 
rubs against the hip socket even the slightest pressure can be extremely 
painful. Various replacement hips had been designed, including some 
fashioned from stainless steel. Unsafe and uncomfortable, the metal ball 
was attached to the femur with a screw, which loosened and eventually 
became unfastened. In addition, the steel hip squeaked with every step. 
Charnley tried to overcome these problems. Realizing that the body’s 
fluids could not lubricate the steel sufficiendy, he carried out exhaustive 
studies on lubricants, adhesives and plastics, applying the principles o f 
tribology (the science o f  wear). H e performed the first clinical tests o f 
a prosthetic hip in N ovem ber 1972. T h e  mechanical success o f  his hip 
replacement was remarkable, and within four years his procedure had 
helped more than 9000 patients to walk without crutches. B y the 1990s 
some o f the removal o f bone was being done by robotic devices, doubt
less heralding a trend towards mechanically driven surgery.

T h e  first successful replantation o f a severed limb took place in 
Boston in 1962. A  twelve-year-old boy had his right arm cut o ff just 
below the shoulder in an accident. T h e  boy and his arm were taken to 
Massachusetts General Hospital where the arm was grafted back on. 
Some months later the nerves were reconnected, and within two years 
the boy had regained almost full use o f the arm and hand, to the point 
o f being able to lift small weights. Replant operations became standard. 
In 1993 John Bobbitt became headline news when his penis, sliced o ff 
by his enraged wife, was sewn back on. Bobbitt blossomed into a porno 
movie star.

R E P R O D U C T I O N

Transplants were just one o f many new procedures which radically 
increased the scope o f intervention after 1950. Human reproduction 
has been spectacularly affected, leading to possibilities and ethical quan
daries that transcend technical success or failure in the individual case. 

Aware that many women were infertile because o f blockage o f  their
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Fallopian tubes, the British gynaecologist Patrick Steptoe (1913-88) 
saw that if  an egg were removed from an ovary, using a laparoscope, 
and fertilized with sperm, it could be placed in the mother’s uterus for 
normal development. T his has become known as ‘test-tube’ fertilization, 
though the fertilization takes place not in a test-tube but in petri dishes.

Steptoe went into collaboration with Robert Edwards (b. 1925), a 
Cam bridge University physiologist. In February 1969, they announced 
that they had for the first time achieved fertilization o f  thirteen human 
eggs (out o f fifty-six) outside the body. N ine years later, in July 1978, 
Louise Brown was born at Oldham District Hospital, the first ‘test-tube 
baby’. Despite enthusiastic media coverage, by M ay 1989 only one in 
ten o f such in vitro fertilization (IV F )  treatments in Britain produced 
live babies.

Louise Brown’s birth was condemned by voices as diverse as N obel 
laureate James W atson, the Vatican, and some feminist philosophers, 
for the foetus’s brief extra-uterine existence raised controversial moral 
questions: did every extra-uterine embryo have a right to be implanted? 
must surplus extra-uterine embryos be destroyed or stored and used for 
later research? if  so, was ectogenesis (growth in an artificial environ
ment) permissible? Together with artificial insemination by donor 
(A ID ), I V F  also raised perplexing questions about the legitimacy o f 
surrogate motherhood.

Efforts were made to resolve these issues. In July 1982 the W arnock 
Comm ittee, chaired by philosopher M ary W arnock (b. 1924), was con
vened by the U K  D epartm ent o f Health and Social Security to examine 
the problems. It recommended that I V F  be considered a legitimate 
medical option for infertile women, while limiting the extra-uterine 
maintenance o f an embryo to fourteen days after fertilization: only then 
was experimentation admissible. T h e  Com m ittee also advised against 
the implantation o f embryos used as research subjects in humans or in 
other species. It did not address surrogate motherhood, which is still 
contentious.

Meanwhile the Vatican came out against I V F ; payments to surro
gate mothers (receiving eggs and sperm from couples unable to have 
their own children) were oudawed in some countries; and there was 
shock when it was revealed, in 1992, that a fifty-nine-year-old Italian 
woman had been impregnated with a donor egg fertilized by her hus
band’s sperm. A t the same time, an American doctor was sentenced to 
ten years in prison for having used his own sperm when artificially
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inseminating dozens o f his female patients. In 1997, a sixty-three year- 
old mother gave birth after in vitro fertilization.

Advances in reproduction technology and transplant surgery have 
thus raised worries that pressures for legalization o f the hire o f wombs 
and the sale o f organs will become overwhelming. In the United States 
D r H. Barry Jacobs (b. 1942) floated the International Kidney Exchange 
Inc., with a view to importing T hird W orld kidneys for sale to American 
citizens. Executed criminals in China already have their organs har
vested; kidney sales by poor people have become common in various 
developing countries, and are not unknown in H arley Street. T h e  dis
quieting parallel between the nineteenth-century Burke and Hare and 
these modern variants o f body-snatching was a theme central to the 
film Coma, directed by M ichael Crichton (1977).

Such developments have brought into question the whole status o f 
the body: is it a ‘thing’, disposable on the market like any other piece 
o f private property? (If so, who owns it after death?) T h e  case for 
regarding it as a commodity has been advanced by some American 
utilitarian philosophers: rational choice and market forces, they argue, 
would create an optimum trade in body commodities such as sperm, 
embryos, wombs and babies. A  ‘futures market’ in organs has been 
proposed. Donors (or rather vendors) would be paid in advance, on 
condition that they bequeathed their corpses to be ‘harvested’ on death. 
Linked also to the staggering growth o f aesthetic surgery -  over 800,000 
facial procedures are annually performed in the United States alone -  
the new world o f surgery is challenging traditional ideas o f  the person 
and the integrity o f the individual life.

C O N C L U S I O N

Some pattern may be seen in the development o f surgical interventions. 
In its heroic, Billrothian stage, surgery was principally preoccupied with 
removal o f  pathological matter. In due course, thanks to better immuno
logical knowledge and the evolution o f anti-bacterial drugs, surgery 
entered a new phase, more concerned with restoration and replacement. 
Practitioners acquired a capacity to control and re-establish the func
tioning o f the heart, lungs and kidneys, and also fluid balance. Since 
the mid twentieth century, one result has been a greater assimilation o f 
surgical intervention into other forms o f treatment.
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Take angina, first depicted in the eighteenth century by W illiam  
Heberden. For a time it was expected that surgical intervention would 
solve this, through the implantation o f  a bypass or balloon dilatation 
(coronary angioplasty). Indeed, the Russian president, Boris Yeltsin, 
who had suffered three heart attacks, underwent a quintuple bypass 
operation in N ovem ber 1996. But angina has not only been tackled 
through surgery -  drugs have played their part, notably beta-blockers. 
In a similar way, most cancers today are handled by a combination 
o f  surgery, radiotherapy, chemotherapy and, in some cases, hormone 
treatment.

T ellin g  also has been the growth o f  implants as part o f  a wider 
strategy o f  controlling and re-establishing organ functioning. T h e  first 
implantation o f  such a prosthesis came in 1959 with the heart pacemaker, 
developed in Sweden by Rune Elmqvist (b. 1935) and implanted by Ake 
Sening (b. 1915), designed to adjust beat frequency by electrical impulses 
in the case o f  arrhythmic variations. Remedy for many patients suffering 
from an abnormally slow heartbeat is now offered by an artificial pace
maker. By the early 1990s more than 200,000 were being implanted 
each year worldwide, approximately half in the United States (about the 
same number o f  bypass operations were being performed). Restorative 
procedures now range from eye lenses to penis implants to facilitate 
erection. Implanting a prosthesis is traditionally considered part o f sur
gery, but is it so very different from ‘implanting’ a drug, the work o f 
physic?

This contemporary blurring o f  the boundaries is evident, too, in 
changes in urology. Early in the twentieth century, disorders like bladder 
carcinoma were treated by cutting out malignant tumours. An alternative 
was provided by radiotherapy, also used for prostate cancer. Bladder 
cancer was one o f the first cancers to be successfully treated with 
hormones (1941). These days the most frequent form o f male cancer, 
prostate, is rarely dealt with by radical prostatectomy; most treatment 
is palliative: anti-androgen therapy helps, involving giving the female 
hormone, oestrogen. In other words, surgery has become increasingly 
integrated into wider therapeutic strategies, eroding the obsolescent 
barriers between physic and surgery.

It has thus gone through successive, if  overlapping, phases o f devel
opment. T h e  age o f extirpation, involving new ways o f dealing with 
tumours and injuries by surgical excision, gave way to a period o f  restora
tion, in which stress fell on physiology and pharmacology, aimed at
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repairing endangered or impaired function. M ore recently replacement 
has come to the fore, with the introduction o f biological or artificial 
organs and tissues. T his has implied a more systemic approach to treat
ment, foreshadowing the ending o f old professional identities.



C H A P T E R  XX

MEDICINE, STATE AND 
SOCIETY

m e d i c i n e  u s e d  t o  b e  a t o m i z e d , a jumble o f  patient-doctor trans
actions. Practitioners were mainly self-employed, with at most a tiny 
back-up team: an apothecary compounding medicines or a surgeon’s 
apprentices pinning down a screaming amputee. Patient-doctor relations 
typically involved a personal contract, initiated by the sick person calling 
in a physician or a surgeon.

O ther kinds o f  healing encounters, such as medical charities, made 
much o f the personal touch, the face-to-face relationship believed essen
tial to the office and alchemy o f healing. T here were o f  course excep
tions: in plague epidemics doctors worked in teams under magistrates 
within a bureaucratic framework; medics banded together in colleges 
for esprit de corps and pomp and ceremony; and some served in larger 
social institutions, like the armed forces. But these were anomalous 
to the normal petty-capitalist occupational patterns. W riting in 
industrializing Manchester, D r Thom as Percival presented in his Medical 
Ethics (1803) a picture o f  a fragmented, divided occupation, in which 
petty tensions and rivalries between individual doctors (every man for 
himself) threatened good relations and good practice. M edicine was 
traditionally small-scale, disaggregated, restricted and piecemeal in its 
operations.

W hat could be more different from today? M edicine has now turned 
into the proverbial Leviathan, comparable to the military machine or 
the civil service, and is in many cases no less business- and money- 
oriented than the great oligopolistic corporations. A  former chairman 
o f a fast-food chain who quit to head the Hospital Corporation o f 
America (Nashville, Tennessee), explained his move thus; ‘T h e  growth 
potential in hospitals is unlimited: it’s even better than Kentucky Fried 
Chicken.’ N o  wonder he thought that, since astonishing transformations
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in scale were taking place in what has become known as the industrial -  
medical complex.

T h e  annual number o f hospital admissions in the U nited States rose 
from an estimated 146,500 in 1873 to more than 29 million in the 
late 1960s. W hile the nation’s population was growing five-fold, use o f 
hospitals -  the new capital-intensive factories o f medicine -  rose almost 
two-hundred-fold. In 1909 there were 400,000 beds in the U S A ; by 
1973 there were 1.5 million. (In Britain, the number o f beds per thou
sand population doubled between i860 and 1940, and doubled again 
by 1980.) In the process, medicine became inordinately expensive, claim
ing a greater share o f  the gross national product than any other 
component (in the United States, a staggering 15 per cent by the 1990s). 
Critics complained that it was out o f control, or at least driven more 
by profit to the supplier than by the needs o f the consumer.

T h e  transition from one-man to corporate enterprise is pardy the 
institutional dimension o f the developments sketched in the last few 
chapters: giant strides in basic and clinical research, and the pharmaco
logical and surgical revolutions. In the 1850s Claude Bernard funded 
his research out o f his w ife’s dowry, while G eorge Sumner Huntington, 
who discovered the disease named after him, was an obscure country 
practitioner in N ew  Y ork state; in those days all the tools o f the country 
doctor’s trade fitted into a battered pigskin saddle-bag. But even Koch, 
who started small, ended up the satrap o f several palatial research insti
tutions, and since then the iron law has been expansion and amalga
mation. These days medicine is practised, at least at its cutting edge, in 
purpose-built institutions blessed or burdened with complex infra
structures, bureaucracies, funding arrangements and back-up facilities. 
Orthodox medicine is unthinkable without its research centres and 
teaching hospitals served by armies o f paramedics, technicians, ancillary 
staff, managers, accountants and fund-raisers, all kept in place by rigor
ous professional hierarchies and codes o f conduct. T h e medical machine 
has a programme dedicated to the investigation o f  all that is objective 
and measurable and to the pursuit o f  high-tech, closely monitored prac
tice. It has acquired an extraordinary momentum.

In a medical division o f labour that has become elaborate, physicians 
remain superior in status; however, today they are but the tip o f  a 
gigantic health-care iceberg -  o f the 4.5 million employees involved in 
health-care in America (5 per cent o f the total labour force), only about 
one in seventeen (300,000) is a practising physician. Perhaps nine out
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o f ten o f  those employed never directly treat the sick. T im e was when 
medical power lay with clinicians who attended kings and the carriage- 
trade; in ancien regime Denm ark it was not odd that D r Struensee (17 3 7 -  
72) was both royal physician and prime minister (an affair with the 
queen cost him his head). Today, though one or two transplant surgeons 
are household names, the real medical power lies in the hands o f  N obel 
Prize-winning researchers, the presidents o f  the great medical schools, 
and the bpards o f multi-billion dollar hospital conglomerates, health 
maintenance organizations and pharmaceutical companies.

In many nations the largest single employer, medicine’s politics 
have become controverted. Providing life-saving services and priding 
itself upon being, as Sir W illiam  Osier asserted around 1900, distin
guished from all other professions ‘by its singular beneficence’ , medicine 
lays claim to a privileged autonomy. Y et that is also the special pleading 
o f  an institution dependent upon the market and the state for its 
financing and anxious to protect its comer.

M odem  medicine has been able to root, spread and propagate itself 
in this way in part because it changed its objectives. Traditionally the 
physician simply patched up the sick individual; but medicine gradually 
asserted a more central role in the ordering o f  society, staking claims 
for a mission in the home, the office and the factory, in law courts and 
schools, within what came to be called, by friend and foe alike, a welfare 
or therapeutic state. T h e  more medicine seemed scientific and effective, 
the more the public became beguiled by the allure o f  medical benefi
cence, regarding the healing arts as a therapeutic cornucopia showering 
benefits on all, or, like a fairy godmother, potentially granting every
body’s wishes. In 1993 the distinguished American writer, Harold 
Brodkey, who was suffering from A I D S ,  declared in a magazine, ‘I 
want [President] Clinton to save m y life.’ Brodkey assumed all that was 
needed was larger federal grants to A I D S  researchers. T h e  previous 
year, the U S  government had spent $4.3 billion dollars on A I D S  -  
more than any other disease except cancer.

In western market societies driven by consumption and fashion, 
medicine was one commodity for which rising demand could not sum
marily be dismissed by critics o f  ‘I want it now’ materialistic individual
ism. And ever since wily Chancellor Bismarck set up state-run medical 
insurance in Germ any in 1883, politicians have been able to look to 
health care as a service appealing to virtually the entire electorate. 
Alongside bread and circuses, there came to be votes in pills and hospital
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beds. Y et medical politics, o f  course, never proved simple, and the 
consequence is that, at the close o f  the twentieth century, public debates 
on medical care and its costs have become sources o f  strife in both 
America and Britain.

In 1992 one o f the campaign issues securing Bill C linton ’s election 
was his undertaking to reform health care. T h at he dropped the issue 
once he was president, on meeting opposition from the corporate bodies 
dominating medicine and their friends in Congress, indicates how medi
cine has become a political hot potato. In the U K , once M argaret 
Thatcher became prime minister in 1979, the future o f the much-valued 
National Health Service, threatened by the Conservative governm ent’s 
agenda for privatizing public services, was rarely out o f  the headlines. 
H er government felt obliged to reassure voters time and again that, 
despite the closure o f hospital wards and cuts in services, the N H S  was 
safe in its hands. H ow  different from the nineteenth century! M edical 
issues were then marginal to high politics. Nations did not even possess 
a ministry o f  health, hospital beds had no place in election manifestos, 
and the provision o f  health care was not considered the state’s business.

O f  course, the state’s role in such matters had been growing during 
the nineteenth century, but up to 1900 its activities were ad hoc. Statutory 
medical provision tended to be limited to particular problems (e.g., 
policing o f  communicable disease) and was viewed by cabinets as a 
necessary evil rather than the true business o f state or a vote-winner. 
(As noted, faced with cholera in 1848, The Times had remonstrated 
against being ‘bullied into health’; its readers probably agreed.) By 1900 
medical professionals were generally licensed by law, even in the United 
States where medical sectarianism was rampant, but nowhere did the 
state outlaw irregulars. In industrialized nations public-health legislation 
had entered the statute book in respect o f matters like sewage, sanitation 
and smallpox. But in the U S A  and elsewhere the management o f health 
was still a tangle o f  voluntary, religious and charitable initiatives, as was 
primary care for the needy, while medicine for those who could afford 
to pay remained essentially a private transaction.

All this was to change, ceaselessly if  unevenly, in the twentieth 
century. It became widely accepted that the smooth and efficient func
tioning o f  intricate producer and consumer economies required a popu
lation no less healthy than literate, skilled and law-abiding; and in 
democracies where workers were also voters, the ampler provision o f 
health services became one way o f  pre-empting discontent. H ealth also
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moved centre-stage in propaganda wars -  questions o f national fitness 
came to the fore in the great Darwinist panics over racial decline around 
1900. Between the wars, fascist Italy, N azi Germ any and the communist 
U S S R  each glorified the trinity o f health, power and joy, rejoicing in 
macho workers and fecund mothers while unmasking social pathogens 
who supposedly endangered national well-being. T h e  Nazis did not 
m erely seek to exterminate what they called the cancer o f the Jews; they 
encouraged cults o f  physical fitness (through hiking, paramilitary drill, 
sport and sun-bathing) and launched the first crusade against cigarette 
smoking. H itler (unlike Roosevelt, Stalin and Churchill, a non-smoker) 
supported anti-tobacco campaigns in the name o f hygiene, and smoking 
was banned in the Luftwaffe. T h e  first major medical paper proposing 
a link between smoking and lung cancer was published by D r F. H. 
M uller in Germ any in 1939. In any case, whether democratic or fascist, 
the hands o f great powers were often forced when it came to health 
matters: world wars required massive injections o f  public m oney and 
resources into centralized health services to keep fighting men in the 
field and sustain civilian morale.

T h e  twentieth-century ship o f state thus took health on board, 
paying lip service to medical thinkers and social scientists who taught 
that a healthy population required a new compact between the state, 
society and medicine: unless medicine were in some measure 
‘nationalized’, society was doomed to be sick and dysfunctional.

M edical philosophers equally recognized that medicine had to revise 
its aims and objectives. Conventional clinical medicine was myopic and 
hidebound, reformers argued; only so much could be known from 
corpses, only so much could be done with sedatives, syringes and 
sticking-plaster. W h y  wait for people to fall sick? Prevention was better 
than patching; far better to determine what made people ill in the first 
place and then -  guided by statistics, sociology and epidem iology -  
take measures to build positive health. In a rational, democratic and 
progressive society, medicine should not be restricted and reactive; it 
should assume a universal and positive presence, it should address the 
totality o f  pathological tendencies in the community and correct them 
through farsighted policies, the law, education and specific agencies.

W h y not invest in screening, testing, health education, ante-natal 
care, infant welfare, school health? W h y not conduct surveys to discover 
health hazards and epidemiological variables? W ould it not make sense 
for medicine to step in to prevent citizens becom ing decrepit at the
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workplace, intervene before they became alcoholics or neurotics, or 
before imbeciles started breeding? Ill-health could not truly be under
stood at the individual, clinical level, but only as an expression o f the 
health o f  the social whole; likewise, it could not be combated ad hoc, 
but only through planned interventions. T his was the only way to 
achieve national efficiency, to create a fit, indeed fighting fit, population.

Such views were widely embraced in war-torn Europe and to a 
lesser degree in N orth America from the early twentieth century, among 
the planners, academics and civil servants charged with administering 
modern society; among social democrats appalled at the human waste 
caused by inefficient market mechanisms in the Slump and the 
Depression; among progressive doctors convinced the profession would 
fulfil its mission only i f  the state spurred reform; among medical ration
alists with visionary leanings and a taste for the social sciences; and not 
least among far-right propagandists preoccupied with ensuring national 
mastery in a cut-throat Darwinian arena whose very law was biomedical: 
thrive or perish.

T h e  call for medicine to adapt was reinforced by the growing recog
nition that the disease landscape was changing, or was at long last being 
understood. Twentieth-century epidemiologists stressed that much o f 
the sickness crippling workers, at immense socio-economic cost, was no 
longer being produced by the classic air-, water- and bug-borne infec
tions. Typhus, diphtheria and other acute infections were being defeated 
by better living standards, sanitary improvements and interventions like 
vaccination. In their place, chronic disorders began to assume a new 
prominence. M edicine began to fix its gaze on a morass o f  deep-seated 
and widespread dysfunctions hitherto hardly appreciated: sickly infants, 
backward children, anaemic mothers, office workers with ulcers, suf
ferers from arthritis, back pain, strokes, inherited conditions, depression 
and other neuroses and all the maladies o f old age.

T o  deal with these, the ontological or bacteriological model o f 
disease was no longer sufficient. T h e health threats facing m odem  
society had more to do with physiological and psychological abnormali
ties, broad and perhaps congenital tendencies to sickness surfacing 
among populations rendered dysfunctional and unproductive by pov
erty, ignorance, inequality, poor diet and housing, unemployment or 
overwork. T o  combat all this waste, hardship and suffering, medicine 
(it was argued) had to become a positive and systematic enterprise, 
undertaking planned surveillance o f  apparently healthy, normal people



as well as the sick, tracing groups from infancy to old age, logging the 
incidence o f chronic, inherited and constitutional conditions, correlating 
ill health against variables like income, education, class, diet and housing.

Diverse policy options were then available. O ne lay primarily in 
advice and education -  helping citizens to adjust to socio-economic 
reality by instructing them in hygiene, cleanliness, nutrition and do
mestic science -  the old non-naturals revamped. Another lay in specific 
interventions: providing free school meals, contraception centres, ante
natal clinics and the like. In London in the 1930s, the Peckham Health 
Centre was a showcase experiment in the voluntary provision o f health 
care, together with leisure and educational facilities, for a working-class 
community. O r there m ight be yet more ambitious political pro
grammes, building on the model Virchow  had perhaps imagined in 1848 
for Silesia: health could not be improved without radical socio-political 
change designed to ensure greater social justice and equality.

Disease became conceptualized after 1900 as a social no less than a 
biological phenomenon, to be understood statistically, sociologically, 
psychologically -  even politically. M edicine’s gaze had to incorporate 
wider questions o f  income, lifestyle, diet, habit, employment, education 
and family structure -  in short, the entire psycho-social economy. O nly 
thus could medicine meet the challenges o f mass society, supplanting 
outmoded clinical practice and transcending the shortsightedness o f a 
laboratory medicine preoccupied with minute investigation o f lesions but 
indifferent as to how they got there. It was not only radicals and prophets 
who appealed to a new holism -  understanding the whole person in the 
whole society; respected figures within the temple o f medical science, 
including Kurt Goldstein (1878-1965) and Rene Dubos (1901-82), 
author o f Mirage o f Health (1959), were emphatic that the mechanical 
model o f the body and the sticking-plaster formula would at best palliate 
disease (too little, too late) but never produce true health.

T h e  twentieth century generated a welter o f programmes and poli
cies devoted to the people’s health. T h e underlying ideologies extended 
from the socialist left (state medicine should aid the underprivileged) 
to the fascist right (nations must defend themselves against socio- 
pathogenic tendencies). Either way, the hallowed liberal-individualist 
Hippocratic model o f a sacred private contract between patient and 
doctor seemed as passe as Smithian political econom y in the age o f 
Keynes. As medicine transformed itself after 1900 into a vast edifice, 
philosophies changed with it, embracing an expansive vision o f the
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socialization o f medicine and the medicalization o f society. Buoyed up 
by the indisputable success o f  Listerian surgery, Pasteurian bacteriology 
and so forth, confidence was running high about what medicine and 
health care m ight achieve. In a world tom  by war, violence, class struggle 
and economic depression, medicine at least would be a force for good! 
T h e  benefits were clear; the disadvantages would surface only later.

M E D I C I N E  A N D  T H E  S T A T E

O ver the centuries medicine had slowly and incompletely become incor
porated into the public domain. From medieval times the state began 
to regulate medical practices, creating a profession; in the early-modern 
period medicine was ascribed a role within mercantilist strategies for 
the consolidation o f  national wealth and manpower; and doctors were 
always liable to be called upon in time o f emergency, particularly plague. 
In the nineteenth century new medical growth points arose, notably the 
need to cope with the threat o f the sick poor and the environmental 
hazards caused by industrialization.

Spurred by a familiar mix o f altruism and prudence, medical 
measures were devised to alleviate the afflictions o f the masses. T h e 
nineteenth century brought philanthropic dispensaries and other forms 
o f out-patient care for the ambulant sick, manned by charitable volun
teers or by rank-and-file practitioners working for municipal, religious 
or philanthropic agencies. Hospitals provided beds for the sick poor, 
supported by charity (religious or secular) and public subsidy; sometimes 
they were staffed by elite practitioners using hospital positions as plat
forms for teaching, research and surgical practice. Centralized or muni
cipal poor law organizations had to handle vast numbers o f the sick poor 
and encountered the need to create immediate hospital facilities for them.

T h e  sanitary movement promised a further approach to the health 
problems o f industrial society, preaching and teaching good drains and 
housekeeping, physical and moral cleanliness, and in some situations 
being granted judicial powers. Public health set medicine onto a new 
official plane with the appointment o f  experts to compile official stat
istics, remedy nuisances and do the state’s business. A  cohort o f  doctors 
emerged, beholden not to individual clients but in the guise o f guardians 
o f the health o f the population generally, and with a brief not curative 
but preventive. T h e  Victorian administrative state created a variety o f



6 3 6 M E D I C I N E ,  S T A T E  A N D  S O C I E T Y

appointments for doctors -  as medical officers o f  health, public analysts, 
factory inspectors, forensic experts, prison doctors and asylum super
intendents, to say nothing o f those employed in the army, the navy and 
imperial enterprises such as the Indian C ivil Service.

T h e  ideological identification o f medicine with public service was 
consolidated as more doctors earned part or all o f  their living in the 
state sector. T h eir position was far from comfortable, however, since 
medicine m ight need to serve two masters. T h e  prison doctor was 
implicated in a punitive regime, but ethically his duty lay with the 
well-being o f the individual convict. A  similar predicament was involved 
with workmen’s compensation schemes for industrial accidents and ill
ness. Doctors on statutory arbitration boards had to handle situations 
where the causes o f illness and injury were contested between workman, 
master and state. W hen a coal-miner developed the eye disease nystag
mus, was this to be diagnosed as due to work conditions or to an 
inherent constitutional diathesis? T h e  practitioner had to act as society’s 
arbitrator.

Further intractable tensions arose over provision and payments for 
health care. Sickness costs far exceeded the routine capacity o f  many to 
pay, and third-party systems were devised for meeting bills. Initially, 
these took the form o f friendly societies and ethnic associations created 
by labouring people themselves. W orkers in a factory or a coal-pit might 
club together to pay a fixed weekly sum into a common kitty, to procure 
the annual services o f a general practitioner. Though such arrangements 
provided junior doctors with some guaranteed income, contract practice 
was resented, since patient-power posed threats to professional dignity 
and autonomy: doctors were apprehensive that third-party payers would 
call the tune, reducing them to mere employees, imperilling their clinical 
freedom, and creating a Dutch auction.

But if  the nineteenth-century medic m ight not be quite sure where 
he stood, in Europe at least his (and to a small but growing degree 
her) economic prospects were brightening towards 1900, as specialisms 
became entrenched and antiseptic surgery blossomed, with the post- 
Lister menu o f operations growing rapidly, first tried out on the poor 
and later performed upon paying private patients. W ith  surgeons under
taking more ambitious work under strict aseptic routines, there was 
more scope for the setting up o f private hospitals, nursing homes and 
clinics. M eanwhile public hospitals were turning themselves into high- 
prestdge diagnostic and surgical centres, wooing affluent patients and



employing almoners to ensure that even the poor paid something 
towards costs.

As medical institutions learned how to appeal to the better-off, 
advances in diagnostics and surgical interventions transformed the 
political econom y o f medicine, first and foremost in the United States 
but also among the elite elsewhere. American medicine was inventive 
and energetic in promoting new specialties and business arrangements, 
providing wider services and diagnostic tests, and tapping new sources 
o f custom and income. M edicine seemed good for business and business 
good for medicine. American doctors were bold in setting up their own 
hospitals, as did religious, ethnic and other groups. W hether private or 
charitable, all such institutions found themselves in competition for 
paying patients who, as the twentieth century progressed, constituted a 
growing proportion o f their clientele. By 1929 the M ayo C linic in 
Rochester, Minnesota was a huge operation with 386 physicians on its 
books and 895 lab technicians, nurses and other workers. T h e  clinic 
had 288 examining rooms, 21 laboratories and was housed in a 1 5-storey 
building.

In the big cities, American private practitioners discovered the 
advantages o f  behaving like lawyers or businessmen, setting up offices 
in downtown medical buildings, with access to common facilities. 
Forward-looking in the use o f secretaries and technicians, they drew in 
patients by installing X-ray machines and chemical laboratories, and 
communicating the self-assurance which the successes o f  bacteriology 
and surgery seemed to warrant. At the forefront o f innovation, or among 
those serving wealthy clienteles, medicine developed a powerful m omen
tum and met growing public demand by evolving new forms. Archaic 
distinctions between private and public, commercial and charitable 
blurred as hospitals became cathedrals o f the new medical science and 
housed every department o f practice. From the 1880s the development 
o f hygienic, well-equipped operating theatres turned hospitals from 
refuges for the poor into institutions fit for all. From the early 1900s 
surgery became much more intricate, laboratory tests and other investi
gations were extended, medical technology became essential, and staff 
costs leapt. Ambulance services made the hospital the heart o f  emer
gency care. All this raised it in the public eye -  it also raised costs.

A t the same time medical elites were increasingly courted by poli
ticians, called upon to sit on committees and public inquiries to 
pronounce on social health, housing, diet and national welfare. Dealing
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with charged issues like the health o f children or soldiers, leading doc
tors hobnobbed with ministers and got a sniff o f  the benefits that could 
follow from state welfare programmes and Treasury health investment. 
M edicine imperceptibly obtained a place at the table o f  power.

But the situation did not look so rosy for all. W ith  politicians dream
ing up schemes for health assurance and state medicine, and with the 
extension o f  municipal hospitals, baby centres, venereal disease clinics 
and the like, ordinary private doctors could feel left out, anxious that 
public medicine would inexorably encroach upon the private practice 
which was their bread-and-butter. Every enlargement o f  state, munici
pal, contract or charitable medicine meant potential patients lost by 
private medicine and the family doctor. W orker power in medical 
friendly societies, schemes for public health, and not least the entry o f 
women into the profession -  all these were sources o f concern for the 
self-employed practitioner.

A t the grassroots, doctors reacted to these threats by digging in 
their heels. In the early twentieth century, for instance, British M edical 
Association branches began to operate remarkably like a trade union, 
threatening to black-leg colleagues who worked for non-approved 
friendly societies or ‘poachers’, who set up practices in ‘overstocked’ 
areas. Bitter discord flared between those greeting the extension o f 
organized, large-scale state and municipal medicine, expecting better 
funding and facilities, and those suspicious that these would be financi
ally ruinous and inimical to ‘proper’ medicine.

A  quandary thus faced British doctors in 19 11 when the Liberal 
politician Lloyd G eorge launched his National Insurance scheme, 
modelled along Bismarckian lines. In this compulsory scheme, workers 
earning up to £150 a year (roughly speaking the waged working classes) 
would be insured; their contribution would be fourpence a week, the 
employer would pay twopence and the state threepence; the insured 
workers would in return receive approved medical treatments from a 
‘panel’ doctor o f their choice, and for the first thirteen weeks o f  sickness 
a benefit o f  10s per week for men (7s 6d for women -  they earned less). 
T here were restrictions upon benefits: hospital costs were not met, 
except in the case o f  T  B sanatoria, and the families o f insured parties 
were excluded, though there was a 30J maternity grant (babies were 
prized as the future o f the race). It was a measure devised to be popular 
with the electorate (it gave ‘ninepence for fourpence’, boasted Lloyd 
George), while ameliorating the wretched health o f ordinary workers.



T his had been critically exposed when a high proportion o f  Boer W ar 
volunteers had been found unfit to serve for medical reasons.

Initially practitioners were up in arms against the National 
Insurance bill. T h e y  would not become cogs in a bureaucratic machine 
run by the state! Doctors would be reduced to the status o f  petty civil 
servants. Some, however, looked to the scheme for deliverance from 
worse servitude -  worker-power in friendly societies -  and believed the 
state would be a more benign and distant master, and certain to pay. 
In the event, after vocal opposition, most opted to become ‘panel doc
tors’ and found that their relationship with the state was secure and 
remunerative; doctors’ income rose steadily.

National Insurance reinforced the divide in Britain between the 
general practitioner and the hospital doctor, which was to have long
term repercussions for the structure o f the profession; but it also helped 
to cement a lasting and valued relationship between the sick and their 
G P s , secured by the authority o f  the state. T h e  family doctor was 
appreciated because he (increasingly she) was a reassuringly tangible 
presence. ‘W e never took weekends o ff except by special arrangement, 
which meant we worked six and a half days a week and were on call 
every night’ , recalled Kenneth Lane, who began practice as a junior 
partner in Somerset in 1929; his sense o f identity as a country G P  and 
devotion to the job were typical.

W ar and the threat o f war did not merely expose the ill health o f 
people in modern industrial society; they provoked grave anxiety gener
ally about the nation’s health. M any who might be indifferent about 
ailing factory workers and insanitary housing became incensed at the 
thought o f  sickly soldiers and enfeebled national stock. T h e  most articu
late and coherent response on both sides o f the Atlantic was the eugenics 
movement, which directed the health debate to the problem o f fitness, 
understood in national and racial terms.

Diverse nebulous theories o f  psycho-biological decline were 
crystallized by Francis Galton (18 2 2 -19 11), D arwin’s cousin, into a 
eugenics creed which taught that survival lay in selective breeding. 
Nature counted for more than nurture; in terms o f contributions to 
national health, breeding stock mattered more than housing stock, wage 
levels, environmental filth and all the variables which had preoccupied 
Victorian sanitarians. Unemploym ent and poverty were the results, not 
the causes, o f social incapacity; malnutrition followed from bad house
hold management, not bad wages. T here were in England and W ales,

M E D I C I N E ,  S T A T E  A N D  S O C I E T Y  6 3 9



640 M E D I C I N E ,  S T A T E  A N D  S O C I E T Y

as one eugenist put it in 1931, ‘four million persons forming the dregs 
o f  the community and thriving upon it as the mycelium o f some fungus 
thrives upon a healthy vigorous plant’. W hat was the answer? T h e  
eugenically sound should breed more, and the dysgenic should be 
dissuaded from reproduction, or even prevented by sterilization or 
segregation.

These new degenerationist and hereditarian creeds gained vocal and 
in some cases large followings in Protestant Europe and in the United 
States, with race purity eugenists dismissing public health reform not 
simply as a waste o f money and effort but as positively mistaken: rescuing 
the dregs risked ruining the race. Eugenists like Leonard Darwin (1850 - 
1943), Charles D arwin’s son, in England, and Charles Davenport 
(1866-1944) in the U S A  advocated measures which included stricter 
marriage regulation, tax reform to encourage the middle classes to pro
duce more babies, detaining defectives, and the sterilization (voluntary 
or compulsory) o f  the unfit. T h e  political right had no m onopoly on 
eugenism: ‘the legitimate claims o f eugenics’, pronounced the impec
cably left-wing New Statesman, ‘are not inherently incompatible with 
the outlook o f the collectivist movement.’

Industrial nations adopted various ingredients o f these policies. In 
Britain the M ental Deficiency Act o f 1913 increased powers to place 
‘defectives’ in special ‘colonies’. American eugenists championed stricter 
immigration laws and secured the first compulsory sterilization 
measures, in due course to be law in forty-four states; 15,000 Americans 
were sterilized by 1930. Public health advocates and many socialists 
rebutted these arguments: ill health and other impairments were the 
products o f poverty and poor environment, not inborn defects. And 
they opposed eugenic policies with ambitious programmes o f preventive 
and sanitary medicine and education. ‘Social efficiency’, environmen
talists claimed, lay in public health management and welfare pro
grammes for mothers, infants, school children, the acute and chronic 
sick, the tubercular and the aged. Some demanded a comprehensive 
health system, administered by local health authorities and funded by 
taxation.

T h e  public health and reformist cases on the one hand and the 
eugenist on the other shared some common ground. Both could embrace 
the importance o f planning for the future. H ealthy mothers produced 
healthy babies, so state and local agencies and activists invested in 
mother and baby welfare. In this there were already voluntarist traditions
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on which to build; so-called ‘mothers’ ignorance’ had been tackled in 
Victorian times. Founded in 1857, the Ladies’ National Association for 
the Diffusion o f Sanitary Knowledge had distributed a million and a 
half tracts, with titles like Health of Mothers (which contained advice on 
pre-natal care, food, exercise and the evils o f tight corsets), How to Rear 
Healthy Children, How to Manage a Baby and The Evils o f Wet-Nursing, 
full o f  baby-care jingles like:

Remember, he can’t chew 
And solid food is bad for him 
T h o ’ very good for you.

From the 1880s milk depots were founded (though before cows’ 
milk was tuberculin-tested, these were a mixed blessing); ante-natal care 
programmes were initiated; clinics set up, especially in poor neighbour
hoods, where babies were inspected and weighed, given food, vaccina
tions, and, later, vitamin supplements; women were taught baby care 
and the benefits o f breast-feeding -  or alternatively encouraged to use 
brand-name powdered milk as hygienic artificial feeding; instruction 
and pressure from big food companies meant that bottle-feeding became 
the norm for American mothers. Propaganda for ‘scientific m otherhood’ 
denigrated the traditional mother but idealized the mother o f  the future. 
M others were persuaded to defer to the expertise o f doctors and their 
clinics, and came under pressure from physicians, wom en’s magazines 
and particularly the hospitals in which they were increasingly delivered. 
T h e y  became key instruments in the dissemination o f new health values.

Doctors, district nurses and health visitors were all asserting their 
superior knowledge and authority, establishing moral sanctions on 
grounds o f  health and the national interest, and running down tra
ditional methods o f child care -  in particular care by anyone except the 
mother. Neighbours or grandmothers looking after babies were assumed 
to be dirty, unfit and remiss. T h e  authority o f  state over individual, o f  
professional over amateur, o f science over tradition, o f  male over female, 
o f ruling class over working class, were all involved in the ‘elevation’ o f 
motherhood in this period, and in making sure that the mothers o f the 
race were carefully schooled.

In France the emphasis fell on pro-natalism; after the crushing 
defeat in the Franco-Prussian W ar o f 18 70 -1 and with the French 
population being outstripped by the German, health propaganda 
encouraged large families. A  different tack was taken by supporters o f
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contraception, including M arie Stopes (1880-1958), a dedicated eugen- 
ist (as such, she disapproved o f her son marrying a woman who wore 
glasses). Birth control, claimed Stopes and her followers, would permit 
the spacing o f babies and ensure optimal family size. Planned children 
would be healthier because adequate resources would be available for 
them. Q uality counted more than quantity.

Sceptics complained that all these gestures were designed primarily 
to produce fitter cannon-fodder for the batdefield. D ie they certainly 
did in unparalleled numbers between 1914 and 1918 as trench warfare 
in the First W orld W ar set new standards in horror and new peaks in 
victims. T h e staggering numbers o f casualties, most o f whom were not 
professional soldiers but volunteers and conscripts, and the duration o f 
hostilities, forced governments to construct medical organizations far 
larger and more centralized than anything conceivable in peacetime. 
Thousands o f  buildings were requisitioned as hospitals and convalescent 
centres; staff were recruited; nursing became a major field o f  war work; 
doctors, used to practising in their parlour, discovered the advantages 
o f working in a large, co-ordinated system in which civil servants, 
specialists, surgeons and women availed themselves o f opportunities 
hitherto denied them.

Th ough  such medical machines were dismantled after the armistice, 
outlooks were permanently changed. Am ong the victors, doctors who 
had specialized in wartime surgery, shellshock or heart medicine 
returned to civilian life with a passionate vision o f a better medical 
future, pardy thanks to contact with American specialists accustomed 
to well-equipped hospitals and enthusiastic for the new medical technol
ogy. W artim e medicine gave doctors a vision and a voice.

T h e G reat W ar was a watershed, confirming that health was a national 
concern, but its impact on medicine varied from nation to nation. After 
Prime M inister Lloyd G eorge’s ringing promise to create a land fit for 
heroes, and his insistence that ‘a C -3  population would not do for an A - i  
empire’, the victorious British were troubled by the accusing contrast o f 
postwar poverty, unemployment, hunger and sickness. Consonant with 
Lloyd G eorge’s belief that ‘at no distant date, the state will acknowlege a 
full responsibility in the matter o f  provision for sickness, breakdown or 
unemployment,’ a M inistry o f Health was established in 1919 and an 
inquiry set up, leading to the Dawson Report, written by the eminent 
London physician, Bertrand (later Lord) Dawson (1864-1945).

Insisting that ‘the best means for procuring health and curing disease
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should be available for every citizen by right and not by favour,’ Dawson 
recommended a state-organized rationalization o f medical provision 
based on district hospitals and primary health centres. T hese would in 
effect be cottage hospitals, staffed by G P s , who would use them as 
their surgeries. T h e y  would provide operating and treatment rooms, 
laboratory and X-ray facilities and dentistry, and would also be used by 
the local authority for maternity and child welfare work and by the 
school medical service. T h e  Dawson Report aroused much interest 
before financial crisis led to its being shelved and abandoned.

T h e  conviction among senior civil servants that the state must do 
something led, if  not to better medical provision for the people, at least 
to better funding for medical scientists. In the 1920s the M edical Research 
Council was led by a new breed o f investigators, scornful o f traditional 
clinicians but on good terms with government. Investment in research 
was the way, they claimed, to eliminate worthless practices and yield rem 
edies for disease. W ith  the state shouldering the cost o f  medical care for 
the labouring classes, it made sense to study prevalent diseases and develop 
‘social medicine’, in line with V irchow ’s insistence that ‘medicine is a 
social science, and politics nothing else but medicine on a large scale.’

O ffering a broad vision o f public health which transcended Chad
w ick’s ‘sanitary idea’, social medicine was pioneered between the wars 
by medical progressives, typically politically left-wing, impressed by the 
socialization o f  medicine in the U S S R , and convinced that medical 
professionals knew best. Influential health policy experts like Sidney 
(18 59-1947) and Beatrice W ebb (1858-1943) in Britain, and H enry 
Sigerist (18 9 1-19 5 7) in the United States, praised the Soviet medical 
system and urged its emulation. In contrast to socialized medicine in 
Russia -  which prized science, planning and expertise and attempted to 
create a ‘social medicine’ incorporating statistics, social science and 
prevention -  the surgeries run by British general practitioners and the 
dingy hospital outpatient departments were old-fashioned, chaotic, 
wasteful and trifling with the nation’s health.

T h e  leading spokesman for this group was John Ryle (1889-1950), a 
clinician at G u y ’s Hospital, later Regius professor o f  physic in Cam bridge 
and eventually the first professor o f  social medicine at Oxford. T  raditdonal 
public health, Ryle reflected, had been concerned with issues such as 
drainage and water supply. T h e  central object o f social medicine, how
ever, should be man and his relation to his environment, which embraced 
‘the whole o f the economic, nutritional, occupational, educational, and
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psychological opportunity or experience o f the individual or the com 
m unity’. Ryle and his followers were committed to a socialist vision which 
attributed bad health to social injustice and advocated care for all.

Humble general practitioners, too, chafed at the petty snobberies 
which continued to dog English medical care. ‘T here were four distinct 
classes o f patient -  private, panel, club and parish -  in a peck order as 
rigid as the social groups o f the eighteenth century,’ commented D r 
Kenneth Lane on his practice in rural Somerset around 1930, and the 
receptionist

never allowed anyone to forget which class they belonged to. The 
private patients had their medicines wrapped in strong white paper 
and sealed. They were addressed with respect. The panel, club, 
and parish patients had no wrapping for their medicines and had 
to provide the bottle or pay tuppence for it. Mean as this sounds 
it was almost universal practice. As a further distinction between 
panel and parish patients she would hand the latter their bottles 
of medicine at arm’s length with her head turned away as though 
she was afraid of catching something. At first this made me laugh 
then it began to irritate me.

Though inter-war governments did little, medicine continued in 
piecemeal but significant ways to interact with society. A t last gaining 
the vote in many countries, women carried more weight in the political 
sphere, and wom en’s groups campaigned for maternity hospitals, better 
ante-natal and midwifery care, child care services and the like. Fearful 
over ‘degeneration’, central government and municipalities were fairly 
responsive, though in the U K , except for maternity benefits, women 
and children remained beyond the state insurance system and dependent 
on medical charities. Responding to public anxieties, governments also 
built up hospital-centred services for tuberculosis and maternity.

After the abolition o f workhouses in 1929, former Poor Law 
infirmaries were absorbed into municipal government; local authorities 
assumed responsibility for the bulk o f health services: not just drains 
and notifiable diseases, but clinics, health education, the majority o f 
hospital beds and some special hospitals. O nly the ancient, well- 
endowed charity hospitals retained their splendid isolation, wholly out
side a growing local government health remit. State or charity, hospital 
services were now for all; paupers were no longer segregated and the 
rich no longer had their surgery at home.

In the inter-war years M r and Mrs Average and their children were



becoming the focus o f public medicine and health policies. W hat 
developed varied from state to state. T h e  U S S R  moved in the 1930s 
from a state insurance system to a salaried medical and hospitalized 
service which valued science and expertise. Germ any continued to 
operate its Bismarckian state-regulated insurance scheme for workers, 
administered, as was its mirror in Britain, through friendly societies or 
employer schemes. Excluded from state benefits, some o f the middle 
classes pre-paid for treatment through private or occupational insurance 
schemes. In France a state insurance system reimbursed patients rather 
than physicians, giving free choice o f doctor and hospital. Public hos
pitals, however, were cash-starved and inferior, and the insured flocked 
to private hospitals, in some cases doctor-owned, which benefited from 
the system. T h e  ethos o f economic liberalism remained strong in France, 
stressing the freedom o f both patients and doctors, and shying away 
from the ‘Germ anic’ policy o f compulsory state medical insurance. A  
social insurance law was finally enacted in France in 1930.

Everywhere medicine, psychiatry and the social sciences infiltrated 
everyday life. In England a milestone was the founding in 1920 o f 
the Tavistock Square Clinic by H ugh Crichton-M iller (18 77-19 59 ). 
Chim ing with the aims o f the ‘mental hygiene’ movement, which viewed 
psychiatry’s agenda in terms o f  the mental health problems not just o f 
the insane but o f  the man and woman in the street, the Tavistock 
approach became important in raising awareness o f family psycho
dynamics and childhood problems. Its children’s department boosted 
the child guidance movement, which acquired institutional form in 
the C hild Guidance Council (1927), through which emotional lives 
(buttoned up in the Victorian era) became objects o f  professional inquiry 
and expert direction.

T h e  delivery o f medical care developed differently in the U S A , 
where the emphasis remained on the market not the state, and on private 
consumers rather than organized labour or citizens. Beleaguered in the 
nineteenth century by medical sects and quacks, regulars grew more 
confident. O ne o f  the consequences o f the Flexner Report (1910) was 
the elimination o f over half the existing medical schools; this reduced 
the quantity and improved the quality o f medical graduates. Fewer 
doctors meant higher status and incomes. Econom ic prosperity from 
the ‘gilded era’ up to the ‘Crash’ (1929) brought a brisk demand for 
medical services. It became more common to visit a private doctor for 
a check-up, or for vaccines and routine ailments, rather as people were
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increasingly opting for elective and not just em ergency surgery; this 
was the golden age for tonsillectomies. American physicians’ salaries 
began their uninterrupted climb, and the form erly weak American 
M edical Association (A M A ) became a force in the land. Cham pioning 
the causes o f maternal and child health, health education, pure food 
and drug laws, and better vital statistics, the A M A ’s basic pitch was 
that what the nation needed to promote all these desiderata was more 
medicine.

In the United States as well as Europe, health insurance became a 
major issue. In 1912 the short-lived Progressive Party embraced the 
concept o f  compulsory health insurance. T h e  A M A  showed interest, 
keeping its options open, but in the chauvinistic atmosphere during and 
after the First W orld  W ar, when everything German or Russian was 
vilified, attitudes hardened and the association went on record in 1920 
as opposing any plan o f compulsory health insurance. M orris Fishbein 
(1889-1976), editor o f the Journal of the American Medical Association, 
explained that it boiled down to ‘Americanism versus Sovietism for 
the American people’. ‘Com pulsory Health Insurance’, declared one 
Brooklyn physician, ‘is an Un-American, Unsafe, Uneconomic, 
Unscientific, U nfair and Unscrupulous type o f Legislation supported 
by . . .  Misguided Clergym en and Hysterical W om en.’

G row ing more conservative in the 1920s, the A M A  resisted the 
Sheppard-Towner Act, which provided federal subsidies for states to 
establish maternal and child health programmes; it also opposed the 
establishing o f  veterans’ hospitals in 1924. (Both were seen as taking 
the bread out o f  the mouth o f the private physician.) As group hospital
ization plans developed, the A M A  at first expressed reservations and 
by 1930 was denouncing them as socialist. A  few doctors demurred, the 
M edical League for Socialised M edicine o f N ew  York C ity  strongly 
advocating compulsory health insurance under professional control.

President Franklin Roosevelt’s N ew  Deal, designed to steer the 
nation out o f the Depression, seemed to be leading America in the 
direction o f  a national health programme -  many N ew  Deal agencies 
were involved in health. From June 1933 the Federal Em ergency Relief 
Administration authorized the use o f its funds for medical care; the 
Civil W orks Administration promoted rural sanitation and participated 
in schemes to control malaria and other diseases; and the Public W orks 
Administration built hospitals and contributed to other public health 
projects. In 1935 the Social Security Act authorized the use o f federal



funds for crippled children, maternity and child care, and the promotion 
o f  state and local public health agencies.

T h e  Depression and the popularity o f President Roosevelt -  him self 
a polio victim -  forced the A M  A  to temper its views, although it con
stantly warned o f the danger o f  the government encroaching upon 
the domain o f medicine. T h e  Association counter-attacked by citing the 
alleged failure o f the British National Insurance system. D uring the 
Depression, when many could no longer afford to pay and the hospital 
sector plunged into crisis, charity hospitals began to introduce voluntary 
insurance schemes to cushion their users; commercial companies also 
moved into the hospital insurance market. In 1929 a group o f  school 
teachers in Dallas contracted with Baylor University Hospital to provide 
health benefits at a fixed rate. T h e  idea o f group hospitalization was 
picked up by the American Hospital Association in the early 1930s, 
leading to the Blue Cross (hospital) and Blue Shield (medical and surgi
cal) pre-paid programmes. Initially suspicious, the A M A  had the fore
sight to recognise that private schemes suited their interests better than 
compulsory federal ones.

Private health insurance became big and lucrative business. In the 
twenty years from 1940 to i960 it experienced explosive growth, encour
aged by the medical profession’s endorsement; and thereafter dominated 
the American private medicine market. Middle-class families (or often 
their employers) paid for primary and hospital care through insurance 
schemes, and physicians and hospitals competed with each other to 
attract their custom.

W ith  its stress on specialization and surgery, America enjoyed a 
hospital boom, and hospitals in turn became the great power-base for 
the medical elite, the automated factories o f  the medical production-line. 
By 1900, the profession had everywhere gained effective control o f  such 
institutions and their leadership was reinforced by proclamations that 
advances in biomedical science were the pledge o f progress. Hospital 
laboratories would generate medical advances, while hospital-based edu
cation would disseminate them through a hierarchy o f  practitioners 
and institutions. Funds for flagship hospitals and research and teaching 
facilities were prised out o f  W ashington, state governments, and notably 
from philanthropic bodies such as the Rockefeller Foundation. Between 
the wars, the Foundation gave millions to university departments and 
hospitals in many countries to support the science-based medicine 
Flexner had envisaged.
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T h e  transformation o f the hospital from a poorhouse to the nerve 
centre and headquarters o f the new medicine had profound implications. 
It increased the complexity and costs o f medical education. Attached to 
prestigious universities and hospitals, medical schools had to be subsid
ized, and support for medical education and training came indirectly 
from the public, from voluntary bodies which financed capital expendi
tures, and from payments for poor patients. O ne consequence was that, 
by mid century, hospitals were absorbing about two thirds o f the 
resources spent on health care in the United States, and the percentage 
continued to rise. These hospitals became key centres o f  medical 
research, in the conviction that this would generate health improve
ments. M edical research and medical education grew inseparable, and 
bigger, costlier and more prestigious hospitals were their status symbols.

M edical politics took an altogether different turn in Germany. In 
the twenties the W eim ar Republic (1918 -33) made moves to put medi
cine on a social footing, with clinics for mothers and children and similar 
measures. But the desire to avenge defeat in the war fostered the rise 
o f ideologies o f national fitness, which in practice meant strengthening 
the strong and eliminating the weak. Building on a German tradition 
o f racial politics, Hitler, who became chancellor in 1933, demonized 
Jews, gypsies and other groups as enemies o f  the Aryan master race in 
his Mein Kampf (1927) [My Struggle], and N azi medicine in due course 
defined some non-Aryan races as subhuman. T h e  anti-semitism which 
culminated in the Holocaust received strong ideological and practical 
backing from doctors and psychiatrists, natural and social scientists, 
organized in particular through the N azi Physicians’ League.

Founded in 1908, the Archiv fiir  Rassenhygiene [Archive o f Race 
Hygiene], the main organ o f the German eugenics movement, had 
long been urging action to stop what it deplored as the biological and 
psychological deterioration o f the German race. T h e  enthusiasm o f 
German physicians in endorsing ideas o f racial degeneracy and imple
menting race hygiene policies indicated personal opportunism, but it 
was also the expression o f widely held biomedical and anthropological 
doctrines. Physicians and scientists participated eagerly in the adminis
tration o f key elements o f Nazi policies such as the sterilization o f the 
genetically unfit. Presiding at genetic health courts to adjudicate cases, 
physicians ordered sterilization o f  nearly 400,000 mentally handicapped 
and ill persons, epileptics and alcoholics even before the outbreak o f war 
in September 1939. Thereafter, ‘mercy deaths’, including ‘euthanasia by



starvation’, became routine at mental hospitals. Between January 1940 
and September 1942, 70,723 mental patients were gassed, chosen from 
lists o f those whose ‘lives were not worth living’, drawn up by nine 
leading professors o f psychiatry and thirty-nine top physicians. T o  make 
sure that the programmes were expertly conducted, doctors had the 
exclusive right to supervise the elimination process by selecting prisoners 
on arrival at Auschwitz and other extermination camps.

Some o f the victims were selected so that Germ an medical scientists 
could conduct programmes o f human experimentation. Cam p doctors 
used inmates to study the effects o f mustard gas, gangrene, freezing, 
and typhus and other fatal diseases. Children were injected with petrol, 
frozen to death, drowned or simply slain for dissection purposes. T h e  
leading Auschwitz physician, Josef M engele (19 11-7 9 ), had doctorates 
in both medicine and anthropology, and won his spurs before the war as 
assistant to the distinguished professor, Otm ar Freiherr von Verschuer 
(1896-1969), giving expert medical testimony against those accused 
o f comm itting Rassenschande (racial disgrace, i.e., sexual relationships 
between Jews and Aryans).

Dedicated to human experimentation, as camp doctor at Auschwitz, 
M engele selected over one hundred pairs o f twins, injecting them with 
typhoid and tuberculosis bacteria; after their deaths he thoughtfully sent 
their organs to other scientists. In the name o f science, he also investi
gated the serological reactions o f different racial groups to infectious 
diseases in projects financed by the Deutsche Forschungsgemeinschaft 
[German Research Foundation] under the auspices o f the country’s most 
eminent surgeon, Ferdinand Sauerbruch. After the war, M engele fled 
to South America; he was never brought to trial. Tw enty doctors were, 
however, tried at Nurem berg for crimes against humanity and four 
were hanged; but the vast majority o f those involved in the atrocities, 
including Sauerbruch, were allowed to return to their university posts 
or medical practices.*

Doctors also played a key role in the pursuit o f human experimenta
tion in Japan. In 1936 the ‘Epidemic Prevention and W ater Supply

* Nazi practices seemingly confirmed the fears of nineteenth-century antivivisectionists 
who had prophesied that vivisection experimentation was bound to proceed from animals 
to humans. The novelist Ouida wrote, ‘Claude Bernard, Schiff and many other physiol
ogists have candidly said that human subjects are absolutely necessary to the perfecting 
of science: who can doubt that in a few years time, they will be openly and successfully 
demanded and conceded?’
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U nit’ was formed as a new Japanese army division (it was also known 
as U nit 731). Hundreds o f  doctors, scientists and technicians led by D r 
Shiro Ishii were set up in the small town o f Pingfan in northern M an
churia, then under Japanese occupation, to pioneer bacterial warfare 
research, producing enough lethal microbes -  anthrax, dysentery, 
typhoid, cholera and, especially, bubonic plague -  to wipe out the world 
several times over. Disease bombs were tested in raids on China. D r 
Ishii also developed facilities for experimenting on human guineapigs 
or marutas (the word means ‘logs’). Investigating plague and other lethal 
diseases, he used some 3000 marutas to investigate infection patterns and 
to ascertain the quantity o f lethal bacteria necessary to ensure epidemics. 
O ther experimental victims were shot in ballistic tests, were frozen to 
death to investigate frostbite, were electrocuted, boiled alive, exposed 
to lethal radiation or vivisected. Like D r M engele, D r Ishii experimented 
to determine the differential reactions o f various races to disease. 
Initially, his research had all been on Asians, but he broadened his 
programme to include American, British and Comm onwealth prisoners- 
of-war.

A t the end o f  the war, surviving Pingfan victims were gassed or 
poisoned, the facilities destroyed and the plague-ridden rats released. D r 
Ishii and his team did a deal with the American authorities, trading their 
research to avoid prosecution as war criminals. T h e  American govern
ment chose to keep these atrocities secret. T h e  United States had been 
manufacturing anthrax and botulin bombs during the war, largely in the 
expectation that Germ any would resort to biological weapons. Britain 
undertook anthrax tests on the Scottish island o f Gruinard and at the 
Porton D ow n research station in Dorset. D uring and after the war, the 
American military subjected its troops to secret radiation tests as part o f 
its atomic programme: in the climate o f W orld W ar and Cold W ar, it was 
easy for medical scientists to persuade themselves that their involvement 
in such un-Hippocratic activities would contribute to medical advance, 
national survival and the benefit o f  mankind.

O ne o f the reactions in the postwar years against such perversions 
has been an international ethical movement for medicine. Though the 
Nurem berg Code, drawn up after the trials, failed to define genocide 
as a crime,* it was intended to ensure medical research could never

* The International Convention on the Prevention and Punishment of the Crime of 
Genocide was adopted by the United Nations General Assembly in Paris on 9 December 
1948; it was ratified by the U SA  in 1988.
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again be abused. T h e  Code consisted o f  ten points giving ethical 
guidance. T h e  first and crucial one read: ‘T h e  voluntary consent o f  the 
subject is essential.’ T h e  other nine principles governing medical 
research stated:

2 The experiment should be such as to yield fruitful results for the good 
o f society, unprocurable by other methods or means o f study, and not 
random or unnecessary in nature.

3 The experiments should be so designed as to be based on animal experi
mentation and . . .  that the anticipated results will justify the perform
ance of the experiment.

4 T he experiment should be so conducted as to avoid all unnecessary 
physical and mental suffering and injury.

5 N o experiment should be conducted where there is an a priori reason 
to believe that death or disabling injury will occur; except, perhaps, 
where the experimental physicians also serve as subjects.

6 The degree of risk taken should never exceed that determined by the 
humanitarian importance of the problem . . .

7 [Adequate facilities should be used, and precautions taken] to protect 
the experimental subject against even remote possibilities o f injury, 
disability or death.

8 [Experiments should be conducted only by scientifically qualified 
persons . . .

9 [The] subject should be at liberty to bring the experiment to an end . . .  
io  [The] experiment . . .  must be . . .  terminate [d] . . .  [if] continuation

is likely to result in injury, disability, or death to the experimental 
subject.

These principles were further refined in the Declaration o f Helsinki 
on medical research in 1964, which defined the difference between 
therapeutic experiments (in which clinical research is combined with 
professional care) and non-therapeutic experiments (in which the experi
ments may be o f no benefit to the subject concerned but may contribute 
to knowledge). These guidelines carried no sanctions, and subsequent 
scandals made it frighteningly clear that it was not only fascist powers 
who had been engaging in unethical research.

In the postwar years whistle-blowers such as H . K. Beecher (1904- 
76) in the United States and M . H . Pappworth (1910 -94) in Britain 
were to the fore in exposing the routine performance o f unethical experi
ments, often using the mentally ill or defective as human guineapigs, 
in leading medical schools and published in prestigious journals. One
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o f the more shocking was the Tuskegee (Alabama) experiment, begun 
in 1932 by the United States Public Health Service. T his involved 
depriving hundreds o f syphilitic blacks o f proper medical treatment 
(while pretending that they were being so treated), to make a study o f 
the long-term degenerative effects o f syphilis on the nervous system. 
T h e  experiment continued until the 1960s, and the study was not ended 
until 1972. It revealed nothing about syphilis, but much about racism. 
O ne hundred men died during the course o f the experiment.

T h e Biological W eapons Convention o f 1972 oudawed the develop
ment, production and stockpiling o f biological and toxic weapons as 
well as their use. It sets out no means o f  verification, and it is known 
that disasters have occurred since then in Soviet plants manufacturing 
anthrax for biological warfare. T h e  extent o f Iraq’s stockpiles o f  biolo
gical weapons at the time o f the G u lf W ar in 1991 remains unclear.

W ar is often good for medicine. It gives the medical profession ample 
opportunities to develop its skills and hone its practices. It can also 
create a postwar mood eager to beat swords into scalpels. T h e  astonish
ing success o f  antibiotics used upon troops during the Second W orld 
W ar heightened expectations o f wider public benefits. O nly in Great 
Britain, however, was it followed by a dramatic reorganization o f  civilian 
medical services. T h e  U S A  had emerged unscathed and increasingly 
suspicious o f anything ‘unAmerican’, while continental Europe was in 
collapse and unable to implement far-reaching plans.

T h e blueprint for reform in the U K  was the Beveridge Report on 
Social Insurance and Allied Services, the work o f civil servant Sir W illiam  
Beveridge (1879-1963). Published in 1942, it declared war on the five 
giants that threatened society: W ant, Ignorance, Disease, Squalor and 
Idleness. T o  combat sickness, Beveridge proposed that a new health 
service be available to everyone according to need, free at the point o f 
service, without payment or insurance contributions and irrespective o f 
economic status. All means tests would be abolished.

W hether the National Health Service outlined in the Beveridge 
Report would have been implemented had the Conservatives won the 
general election o f  1945 is doubtful; the Labour Party enjoyed a land
slide and set about implementing it. A  bill was introduced, in April 
1946; on 6 N ovem ber it received the royal assent and the appointed 
day for its inauguration was 5 July 1948.

T h e hospital services were in urgent need o f reform. W ith  war



looming in 1939, the M inistry o f Health had taken over the nation’s 
hospitals on an ad hoc basis, instituting a national Em ergency M edical 
Service which gathered more than a thousand voluntary and over 1500 
public hospitals into eleven administrative regions. T h e  scheme coped 
well with the air raids and extensive civilian casualties. A t the war’s end, 
it was recognized that most hospitals were financially too feeble to be 
returned to the voluntary sector, and that they had functioned more 
effectively during hostilities under government control and financial 
backing. M oreover, hospitals had begun to count on government pay
ments, and had become used to cooperation within a state-planned 
scheme. N o  major private insurance sector was going to keep them 
afloat, as it did in the United States.

Aneurin Bevan, minister o f health in the postwar Labour adminis
tration, nationalized municipal as well as charity hospitals. N o  friend 
o f local government, he wanted hospitals, recognized as the flagships 
o f medicine, under the control o f central government. T h e  national
ization o f  the hospital service divided the country into regions, each 
administered by a regional hospital board associated with a university 
and containing one or more medical schools. T h e  teaching hospitals 
won for themselves (the price paid for their support) a privileged 
status. Each was to be given a measure o f  autonomy under its board 
o f governors.

T his reorganization was the most far-reaching administrative action 
concerning hospitals ever brought about in a western nation; in the 
process the government became responsible for 1143 voluntary hospitals 
with over 90,000 beds, together with 1545 municipal hospitals contain
ing 390,000 beds. Thanks to nationalization, hospital doctors could look 
forward to better facilities and consultants were permitted to retain 
considerable independence, including the right to private practice within 
N H S  hospitals.

For general practitioners, however, the proposed health service 
seemed an altogether more dubious prospect. Fears were expressed, as 
in 1911, about the imposition o f a full-time salaried medical service. T h e 
B M A  fomented hostility to the bill, and a questionnaire it conducted in 
February 1948 showed that 88 per cent o f its members were against 
accepting service. Bevan, however, boasting that he had ‘won over the 
consultants by choking their mouths with gold’, denied that he had any 
intention o f introducing a full-time salaried practitioner service, and 
guaranteed to G P s  the continuation o f private practice. Faced with such
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conciliation, opposition subsided, and on schedule, 5 July 1948, the 
National Health Service came into operation.

Supporters hoped that reorganization o f  general practice would fol
low, anticipating the creation o f upwards o f 2000 health centres. But 
progress in this direction proved snail-like; ten years after the Act came 
into force there was only a handful o f health centres in the whole 
country. Even so, the N H S  was enormously popular, bringing about a 
considerable levelling-up o f  services, though hopes that good treatment 
would lead to a need for less medicine and hence a reduction o f expendi
ture were naive. Beveridge had calculated the annual cost o f the service 
at £170 million; by 1951 it was £400 million, and by i960 £726 million. 
T h e  W hite Paper o f 1944 predicted that it would be several years before 
the dental service cost £10 million; the cost in the first year was £28 
million. Bevan complained about the ‘cascades o f  medicine pouring 
down British throats’, but resigned over the imposition o f  prescription 
charges.

T h e  system was efficient and fairly equitable. T h e  N H S  did not 
revolutionize medicine, indeed it perpetuated the old division between 
hospital consultants and general practitioners, who chose to remain as 
small businesses under the state. T h ey  were widely regarded as less 
expert than hospital consultants, but their accessibility made them popu
lar. In the 1960s general practice was renovated when, forty years after 
the Dawson Report, G P s  finally began to band together in group prac
tices large enough to employ nurses and other auxiliary services. By 
then the N H S  seemed well established: hospitals, general practitioners 
and public health were part o f a planned and unified service, based on 
regions and their medical schools. N H S  medicine was powerful, 
popular, and by international standards exceptionally cheap.

Broadly comparable developments had occurred or were to follow in 
British-influenced countries. In N ew  Zealand, government health care 
assistance had begun in late-Victorian times with the creation o f  a 
national hospital system. T h e  first Hospitals and Charitable Institutions 
Act (1885) divided the country into twenty-eight hospital districts, each 
controlled by a board whose members were appointed annually by local 
authorities. T h e  hospitals were to be financed by patient fees, by volun
tary contributions and local rates. T h e  introduction o f  hospital benefits 
under the Social Security Act 1938 relieved patients o f the payment o f 
fees.
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Canada took the path o f socialized medicine, though at a later date. 
Saskatchewan began its M edical Care Insurance and Hospital Services 
Plan in 1962, enabling residents to obtain insurance covering many 
medical services. This government administered programme was funded 
by an annual tax and by the use o f federal funds. Shortly afterwards, 
British Columbia, Alberta and the other provinces adopted similar 
schemes. A  central M edical Care Act (1967) co-ordinated the system. 
T h e  medical profession initially resisted what seemed to be the 
encroachment o f  state medicine, but (as generally happened) fell into 
line. As health expenditure rose, the Canadian government launched 
prevention campaigns for traffic accidents, alcohol abuse and smoking, 
in the hope o f curbing costs.

As western Europe recovered from W orld W ar II, and moved dur
ing the 1950s into an era o f prosperity, various forms o f state-supported 
medical systems took shape. Sweden established medical care and sick
ness benefit insurance in 1955; it was a compulsory scheme, with costs 
divided among employer, employee and the government. Doctors were 
not employed by the state, but the government regulated physician and 
hospital fees.

In postwar divided Germany, the W est (the F R G )  continued to 
use sick funds which reimbursed doctors, and France still relied on state 
welfare benefits through which patients were refunded for most o f their 
medical outlay. Dependants were included in nationalized social security 
schemes. Private hospitals multiplied and attracted rapidly rising expen
diture, while public hospitals (typically rundown buildings catering for 
long-stay patients) languished. As the French econom y recovered, the 
shabbiness o f the public sector became embarrassing and, to counter 
this, the D ebre Law  (1965) encouraged liaisons between public hospitals 
and medical schools, offering incentives to doctors to combine patient 
care with research and teaching. N ew  installations were added, often 
housing research laboratories and pursuing science projects found in 
other nations in universities or other non-clinical institutions. T h e 
French state assumed powers to control hospital development, to secure 
better distribution o f services and reduce duplication.

Clim bing from the 1950s, W est Germ an health expenditure sky
rocketed in the 1970s, hospitals accounting for (as everywhere) the 
hulk o f  the budget. A  law o f 1972 led to state governments assuming 
responsibility for hospital building, and sick funds were obliged to pay 
the full daily costs o f approved hospitals. Gleam ing new hospitals drove
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up standards and caused costs to spiral, so that by the late 1970s G er
many, like other nations, was looking for ways to peg expenditure.

Meanwhile the United States went its own way. From the 1930s those 
able to afford it took out private health insurance, increasingly through 
occupational schemes tax-deductible for employers and employees alike. 
Under a fee-for-service system which rewarded doctors for every pro
cedure undertaken, physicians and hospitals competed to offer superior 
services: more check-ups, better tests, the latest procedures, a wider 
range o f elective surgery, and so forth; Americans began to see their 
physicians more often, and to consult a greater diversity o f specialists. 
Living longer, they were beguiled by the possibility that medicine would 
truly deliver the secret o f a healthier and more extended life. In these 
circumstances, costs inevitably spiralled, on the supposition that every
one wanted, and many could afford, more extensive, more expensive 
benefits: the sky was the limit, nothing could be too good. W hile capital 
expenditures on hospitals were steep, they were often subsidized by 
federal funds; and rising health costs were masked by insurance and 
cushioned by affluence. In any event, spending more on health seemed 
like a good investment.

In the 1930s Franklin Roosevelt had toyed with the possibility o f 
introducing some kind o f national health insurance as part o f the N ew  
Deal, but the postwar mood scotched that. In the Cold W ar’s anti
communist, anti-foreigner atmosphere, any socialized system smacked 
o f Germanism and Stalinism. W hen Harry Trum an mooted a national 
health programme in 1948, the A M  A campaigned vigorously and effec
tively against it. Governm ent money, insisted the medical apologists, 
should fund science not socialized medicine. ‘W e are convinced’, main
tained Curtis Bok (1897-1962), ‘that the only genuine medical 
insurance for this country lies in making the benefits o f science available 
to all practitioners and to all patients’ . In similar vein in the 1950s a 
Republican congressman maintained that ‘medical research is the best 
kind o f health insurance.’

Com plem enting private insurance schemes like Blue Cross came 
the Health Maintenance Organizations (H M O s), originating with the 
Kaiser Foundation Health Plan organized in California in 1942 and the 
Health Insurance Plan o f Greater N ew  York dating from 1947. By i960 
each o f these was providing complete medical care to over half a million 
subscribers, and by 1990 the Kaiser-Permanente programme, based in



Oakland, California, was employing 2500 physicians and operating 58 
clinics and 23 hospitals. Subscribers to these and other H M O s  paid 
m onthly dues entitling them to comprehensive medical care. Physicians 
received a salary plus a percentage o f profits. T h e  remuneration system 
was designed to keep the lid on costs, by curbing the multiplication o f 
unnecessary tests and procedures, inessential hospitalization, surgery 
and other expensive and lucrative practices encouraged by traditional 
health insurance with its fee-for-service basis. T h e  number o f surgical 
operations and the amount o f hospitalization deployed in H M O s  was 
around a third less than in ordinary private practice. By 1990 H M O s  
were providing medical care for about eight million Americans.

Despite acclaim for private medicine and private medical insurance, 
the American government became committed to shouldering a growing 
proportion o f health care. Federal government provided direct medical 
care to millions o f  individuals through the Armed Services and Veterans 
Administration. Some thirty million war veterans are currently eligible 
for inpatient and outpatient services at the Veterans Administration 
Hospitals and Clinics, and approximately two million personnel in the 
armed services, to say nothing o f their dependants. T h e Public Health 
Service, the Indian Health Service, and a wide range o f  other govern
mental agencies provide federally funded health services o f one sort or 
another.

Awareness grew o f the disparity between the increasingly lavish 
provision o f health care for the affluent and the situation o f the poor 
and the old. T his injustice became a source o f national embarrassment 
and a campaigning platform for the Democratic Party. W ith  the election 
o f John F. Kennedy as president in i960 and the possibility o f  federal 
intervention, the A M A  once again issued a call to arms and fought a 
rearguard struggle against rising public support for a programme to 
provide medical care for the aged. Capitalizing on a wave o f idealism 
following Kennedy’s assassination in 1963, his successor Lyndon B. 
Johnson, offering a unifying and healing vision o f a ‘great society’, was 
able to amend the social security laws. In 1965 Congress made medical 
care a benefit through Medicaid, set up alongside M edicare, the parallel 
health-and-care plan for old people. Federal grants were made to state 
governments to cover the costs.

T h e  M edicare programme, which became effective in July 1966, 
provided a federally financed insurance system for paying hospital, doc
tor, and other medical bills, covering all individuals eligible for social
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security benefits. Medicaid was to provide federal assistance to state 
medical programmes which m ight include a variety o f  services: family 
planning, nursing homes, screening and diagnostic programmes, labora
tory and X-ray services, and so forth. Medicaid and M edicare -  essen
tially government-subsidized medical insurance for social security 
recipients -  proved inflationary because providers were reimbursed on 
the standard fee-for-service basis.

Health became one o f  the major growth industries in America, 
encompassing the pharmaceutical industry, manufacturers o f sophisti
cated and costly diagnostic apparatus, laboratory instruments and thera
peutic devices, quite aside from medical personnel, hospitals and their 
penumbra o f corporate finance, insurers, lawyers, accountants and so 
forth. Expenditure has continued to rise at a quite disproportionate rate, 
as the accompanying table shows. T h e  1996 figure for the United States 
was touching 15 per cent. M any factors contribute to this. Private medi
cal insurance is a lucrative business, and insurers benefit from boosting 
costs as high as the market can bear. Physicians’ incomes run at seven 
times the national average, and with the rise o f  medical litigation 
through malpractice suits, medicine has become a profitable source 
o f business for lawyers, accountants and other expensive professions 
parasitical upon medicine. Hospital trustees and administrators tra
ditionally have a stake in making medical care lavish and munificent, so 
hospitals added costly units -  kidney machines, scanners and coronary 
care centres -  as prestige items or to gratify local pride, often duplicating 
similar facilities in neighbouring institutions. M anaging ‘non-profit’ 
institutions, hospital boards have typically had little incentive to curb 
expenses, being able to meet their growing budgets by raising charges, 
staging appeals and securing public money. Vast inefficiency and dupli
cation have come to characterize health care delivery.

N o  small factor in spiralling costs has been the ceaseless growth 
o f  specialties. Specialty practice is attractive to physicians. Specialists 
generally earn more money, and achieve greater professional and social 
recognition than the G P . Specialization has inevitably led to a growing 
population o f practitioners and a proliferation o f  consultations.

In short, from the 1930s the United States has invested in more, 
more elaborate, and more expensive health care for the well-off. T he 
number o f medical schools jumped from 77 in 19 4 5 -6  to about 120 in 
1990, the number o f  graduates doubled, and the uptake o f physicians’ 
services increased at an even greater rate as medicine rose in the public
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Comparison of health care expenditure as share of Gross Domestic Product in 
O E C D  countries, 1970-92

C O U N T R Y I 97 ° 2975 SO 00 0 1985 I 9 9 ° I 9 9 1 1992

Australia 5-7 7-5 7-3 7-7 8.2 8.5 00 00

Austria 5-4 5-3 7-9 8.1 8.4 8.6 00 00

Belgium 4.1 5-9 6.6 7-4 7.6 8.1 8.2

Canada 7-1 7-2 7-4 8.5 9.4 10.0 10.3

Denm ark 6.1 6.5 6.8 6.3 6.3 6.6 6.5

Finland 5-7 6.4 6.5 7-3 8.0 9.1 9.4

France 5.8 7.0 7.6 8.5 8.9 9 -1 9.4

Germ any 5-9 8.1 8.4 8.7

00 8.4 8.7

G reece 4.0 4 -1 4-3 4.8 5-3 5-3 5-4
Iceland 5-2 6.2 6.4 7.0 8.2 8.4 8.5

Ireland 5.6 8.0 9.2 8.2 7.0 7.6 7 -1
Italy 5 -2 6.1 6.9 7.0 8.1 8.6 8.5

Japan 4.6 5.6 6.6 6.5 6.6 6.7 6.9

Luxem bourg 4 -1 5.6 6.8 6.8 7-2 7-3 7-4
Netherlands 6.0 7.6 8.0 6.0 8.2 8.4 8.6

N ew  Zealand 5 -2 6.7 7-2 6.5 7-3 7-7 7-5
N orw ay 5.0 6.7 6.6 6.4 7-5 8.0 8.3

Portugal 3-i 6.4 5.8 7.0 5-4 5-9 6.0

Spain 3-7 4.8 5.6 6.7 6.6 6.5 7.0

Sweden 7-2 7.8 9-4 8.9 8.6 8-5 7-9
Switzerland 5-2 7.0 7-3 8.1 8.4 9.0 9-5
T u rkey - 3-5 4.0 2.8 4.0 4-7 4 -1
United Kingdom 4-5 5-5 5.8 6.0 6.2 6.6 7 -1
U nited States 7-4 8.4 9.2 10.5 12.4 13.4 14.0

Source: O E C D , 1996

estimation. Infectious diseases were, it seemed, being conquered, and 
doctors were innovation-oriented, as were ‘research-based’ pharma
ceutical companies like H offm an-La Roche, M erck, Hoechst, Eli 
Lilly, Upjohn and others, producing a series o f  new and costly drugs. 
Requiring elaborate tests, the proliferation o f paramedical staff and the 
provision o f sophisticated drugs, new medical procedures dramatically 
increased medical labour and costs -  to say nothing o f outlays on services
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aimed at documenting and justifying clinical procedures, so-called 
‘defensive medicine’ (taking an X-ray in case the obvious sprained ankle 
turned out to be a fracture).

Such developments -  medicine seemingly expanding to consume all 
the funds available -  were bound to draw growing criticism. Some 
denounced M edicare and Medicaid as a blank cheque, corrupting to 
consumers and providers alike. Others deplored the channelling o f vast 
resources into a defective, high-tech, high-cost system geared to bene
fiting suppliers rather than sufferers. Scientific medicine (the fulfilment 
o f Flexner’s dreams) came under attack, especially in the 1960s’ populist 
counter-culture backlash when all established institutions were fair 
game. Critics o f vast, impersonal mental hospitals campaigned for ‘com 
munity care’. Feminists lambasted the evils o f ‘patriarchal medicine’ , as 
evidenced in the hospitalization o f normal births, and called for the 
right to choose home confinement. O ther consumer groups mobilized 
patients and challenged the profession’s monopoly. H igh-tech medicine 
came under fire as part o f a wider critique o f the shortcomings o f science 
and technology. Disasters with new drugs, notably the thalidomide tra
gedy, were seen as proof o f  technical failure and professional dominance 
-  the interests o f medi-business taking precedence over the sick.

Radical criticism eroded confidence, caused questioning, and led 
many into the paths o f alternative medicine. But it produced few struc
tural reforms. W hat achieved most during the 1980s and 1990s were 
new pressures towards financial stringency in reaction to the soaring 
cost o f high-tech medicine and the uncontrollable and insatiable demand 
it had excited. Since then the leading factor in medical policy-making 
has become the quest for cost restraint. T h e consequences o f budgetary 
crisis have been most crudely evident in the former U S S R  and the 
eastern bloc, where political and economic transformation and restruc
turing -  in some cases this has meant collapse -  have led to a permanent 
health care crisis, with shortages o f drugs and medical staff not being 
paid. But everywhere a new financial stringency is in the driving seat.

M edical policy had for so long been focused on conquering disease; 
from around 1980 the conquest o f costs assumed prime importance. 
Slogans like ‘if  it’s not hurting, it’s not working’, used by the Conserva
tive administration in the U K  in the 1990s, seemed to symbolize the 
fact that high taxes and high inflation had become, at least in the govern
ment’s eyes, more o f  a threat to national well-being than poor health.

In this cost-cutting atmosphere in various countries, professional
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autonomy simultaneously became threatened by the economic liberalism 
o f the resurgent N ew  Right, which questioned state-provided services, 
criticized professional monopoly and deified market mechanisms in the 
name o f  efficiency and competitiveness. Aware that (as an earlier health 
minister, Enoch Powell, had put it) ‘there is virtually no limit to the 
amount o f health care an individual is capable o f  absorbing,’ and looking 
for ways to cap N H S  spending, the Conservative administrations o f 
the late 1980s came up with the idea o f  an ‘internal market’.

Larger hospitals were encouraged to become independent trusts 
and to compete with each other for patients and resources. G P s  were 
encouraged to accept independent budgets in the expectation that this 
would make them more cost-conscious. Hospital consultants and G P s  
were given stakes in the provision o f patient care at less cost; the ‘disci
pline o f  the market’ was supposed to achieve a more cost-effective and 
socially responsive service. These measures met stern opposition from 
large parts o f the medical profession, particularly as, in trust hospitals, 
they tended to subordinate senior medical staff to lavishly paid pro
fessional managers brought in from industry and commerce.

Concluding that market mechanisms had increased administrative 
costs and inequalities, the new Labour government, elected in M ay 
1997, pledged itself to abolish the internal market. W hat is conspicuous 
is that the U K ,  with the highest percentage o f state-controlled medicine 
in the western world (in 1991, 89 per cent o f health care expenditure 
came from the public sector, compared with 41 per cent in the U S )  
also spends the smallest percentage o f the G N P  on health. T h is can 
be interpreted as proof, despite right-wing propaganda, o f  the efficiency 
o f state medicine, or that one o f the weaknesses o f  postwar British health 
policy has been failure to invest adequately in health.

In the United States, the crisis over out-of-control health costs 
highlighted the plight o f those excluded from the mainstream. As o f 
the 1990s, over 35 million Americans had no medical insurance: almost 
one in six citizens under the age o f sixty-five. Another 20 million had 
such inadequate insurance that a major illness would lead to bankruptcy. 
Indeed, almost 17 million Americans who are gainfully employed lack 
health insurance -  3 million more than in 1982, and each year approxi
mately 200,000 are turned away from hospital em ergency rooms for 
this reason. H alf a million American mothers have no form o f insurance 
when they give birth, and 11 million American children are not covered 
by any medical insurance. T h e  failure o f President C linton’s health
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initiative in 1992-94  makes it unlikely that this question will be tackled 
in the near future.

M eanwhile, significant changes were occurring within American 
private medicine, as new managerial business outlooks were applied to 
hospitals. Humana, one o f  the largest hospital chains, had ninety-two 
hospitals and $1.4 billion in revenues by 1980. Its president said it 
wanted to provide as uniform and reliable a product as a M cD onald’s 
hamburger coast to coast. Business attitudes were also extended to 
H M O s , which realized that their best prospects o f  high profitability 
lay not in the proliferation o f expensive services but in cost control, 
cost-cutting, ‘down-sizing’, rationalization o f  services and mergers.

Corporate management has taken over H M O s  and embarked upon 
programmes o f  buying up municipal and non-profit hospitals, closing 
down others, amalgamating facilities to end duplication, and capping 
target expenditures for tests, hospital stays and drugs. Staff numbers 
(including physicians) have been slashed, as has the range o f medical 
choices available to subscribers. Traditional non-profit institutions have 
been brought into the ‘for-profit’ sector. T o  many doctors, it seemed 
that all rationales in health were being subordinated to the budgetary. 
A  physician who is part o f  a family medicine unit in a small town in 
California commented on the medical changes consequent on the 
financial imperative:

At first we prided ourselves on keeping our patients healthy and 
out of the hospital. But the hospital administrators didn’t like this. 
They wanted to keep the hospital full and keep the patients in as 
long as possible, except for a certain number of indigent patients 
whom we tried to admit but the administration wanted to keep 
out. But now the hospital has signed up with a number of H M O s.
So it’s in the hospital’s interests to keep patients out too. This is 
the crazy logic o f health-care financing in the United States.

T h is new trend underlines how inflationary the physician-driven charac
ter o f  American medicine was during previous generations (the so-called 
‘golden age’ from the 1920s to the 1970s). It is ironic that only when 
big business moved into medicine was there sufficient incentive to slash 
costs (and hence often wasteful, futile and unprincipled medicine) in 
the name o f higher profits. It is not clear whether the cutting edge o f 
profitability can produce better medicine in the twenty-first century -  
and for whom. It is equally unclear whether the increasingly fierce
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medico-political war being fought, between the traditional medico- 
industrial complex, the medical profession, the federal government, new 
managerial finance and the customer, has anything to do with the ful
filment o f  real health needs in the United States.

P O L I C I N G  H E A L T H

Its spokesmen during the last couple o f centuries have liked to emphasize 
medicine’s autonomy and its benevolence as an enabling profession. 
N otably in the U S , the profession has jealously rejected ‘encroach
ments’ by the state. In reality, however, medicine and the state have 
become ever more closely bonded, eating o ff each other’s plates.

T h e  medical profession depends upon government m oney for insti
tutions, research, education and salaries; and governments have followed 
and justified various policies on medical grounds. In most respects this 
growing (if unacknowledged and often disavowed) rapprochement 
between the state and the medical profession embodied benign logic: 
who could deny health to the people? W ho would doubt that the encour
agement o f medicine was the best way to supply it? Indeed, the twentieth 
century brought countless ad hoc interventions to create services to 
reduce health risks and help the helpless. M others, babies, children, the 
elderly, and many other groups, have been objects o f  interventions 
benignly intended and often beneficial. But the state and the medical 
profession have often joined in alliances in which social policing and 
political goals have counted for more than the promotion o f  personal 
health. W e shall now survey briefly one such increasingly salient area: 
narcotics control.

Opium  was a comm odity traditionally available on the free market. 
Its chemically produced form, morphia, was introduced in the 1820s, 
and the hypodermic syringe in the 1850s -  ‘the greatest boon given to 
medicine since the discovery o f chloroform ’, it was declared in 1869. 
‘N othing did me any good,’ Florence N ightingale noted during one o f 
her illnesses, ‘but a curious little new fangled operation o f putting opium 
under the skin which relieved one for twenty-four hours.’ In 1898, 
the Germ an company Bayer introduced H eroin (diacetylmorphine), the 
‘heroic drug’ which, they said, had the ‘ability o f  morphine to relieve 
pain, yet is safer’ .

For most o f  the nineteenth century there was little attempt by
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governments to regulate the sale o f  drugs -  indeed opium became a 
bizarre test case in free-trade. Cultivating opium poppies in Bengal, 
Britain’s East India Com pany exported the drug illegally to China, the 
trade amounting in 1839 to 400,000 chests o f opium. China grew anxi
ous about the threats to health, morale and its silver reserves. T h e 
British pushed the drug, China resisted, and war resulted. After the First 
Opium  W ar (1840-42), China lost H ong Kong; the Second Opium  W ar 
(1857-60) meant further losses o f Chinese sovereignty and an enforced 
open door for the opium trade.

In Europe, as the hypodermic syringe led to increased morphia use, 
doctors grew aware o f  dependency and withdrawal symptoms. In Die 
Morpbiumsucht (1878) [The M orbid Craving for Morphia], Eduard 
Levinstein (1831-82) described morphia addiction. In England, the 
Society for the Study and Cure o f Inebriety, founded in 1884 by D r 
Norm an K err (1834-99), pursued Levinstein’s ideas, investigating alco
hol abuse, opium, chloral hydrate and cocaine. M orphine and opium 
usage were soaring, largely due to medical prescribing. In the U S , 
the Ebert Prescription Survey o f 1885, covering 15,700 prescriptions 
dispensed in nine Illinois pharmacies, showed the ingredients most 
frequently used in medicines were quinine and morphine.

Recognition grew that addiction was mainly iatrogenic. A  late nine
teenth-century American cartoon features a bartender gazing enviously 
at a druggist and grumbling, ‘T h e  kind o f  drunkard I make is going out 
o f  fashion. I can’t begin to compete with this fellow,’ while contented 
customers walk out o f  the pharmacy carrying opium-based medicines 
labelled ‘Bracer’ and ‘Soothing Syrup’.

Important in the framing o f the ‘drugs problem ’ was the idea 
developed by doctors and psychiatrists o f an ‘addict type’. Addiction 
became defined as a disease. However, after initial hopes, optimism 
about cures had waned by the 1920s. Concluding in the 1930s that 
addiction betrayed a psychopathic personality, D r Lawrence Kolb o f 
the U S  Public Health Service demanded strict regulation; the drug 
addict should be considered a potential criminal: predisposition to addic
tion included a sociopathic tendency.

Restrictive legislation on over-the-counter medicines was first 
passed in Britain in i860 in an attempt to control the new substances; 
prescription-only drugs came into being and the class was subsequently 
extended. Although patent medicine manufacturers lobbied feverishly, 
the Pure Food and D rug Act o f 1906 ended the availability o f narcotics
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over the counter in the U S A  and established the first legally enforceable 
Pharmacopoeia o f the United States o f America. Rather as the Eighteenth 
Amendment to the Constitution and the Volstead Act (1919) were to 
prohibit alcohol sale, the comprehensive Harrison Act (1914) crimi
nalized drug addiction, making opiates and other narcotics legally avail
able only on prescription for treating disease. T h e  Supreme C ourt ruled 
that supplying addicts through prescriptions was illegal under the act -  
contraventions led to some 25,000 physicians being arraigned and 3000 
o f them serving prison terms. T h e Act made bad worse. In 1925 Robert 
A. Schless observed that ‘most drug addiction today is due directly to 
the Harrison Anti-N arcotic Act. . . . T h e  Harrison A ct made the drug 
peddler and the drug peddler makes drug addicts.’

Penalization bred panic, drugs were dubbed ‘mankind’s deadliest 
foe’, and in 1930 the Federal Bureau o f Narcotics was formed, many 
o f its officers being laid-off prohibition agents. ‘H ow  many murders, 
suicides, robberies, criminal assaults, hold-ups, burglaries, and deeds o f 
maniacal insanity [smoking marijuana] causes each year, especially 
among the young, can only be conjectured,’ thundered the Bureau’s 
chief commissioner, Harry J. Anslinger (b. 1892). T h e  ‘cannabis prob
lem ’ was created by the passing o f the Marijuana T ax Act 1937, which, 
by imposing huge taxes, bureaucratic restrictions and penalties, put an 
end to legal use and drove it underground.

T h e  spirit o f  the 1930s carried over into the ‘war on drugs’ launched 
in 1971 by President Nixon, with the allocation o f  greater federal funds, 
powers and manpower. ‘America’s Public Enem y N o. 1 is drug abuse,’ 
declared Nixon, who surely knew about public enemies. Soft and hard 
drugs were demonized together, the consequence being that in the 
1980s some 300,000 Americans were being arrested annually on 
cannabis charges -  in 1982 a Virginia man received a forty-year jail 
sentence for distribution o f  nine ounces o f pot. T h e  war on drugs was 
hypocrisy; the C I A  had long supported Asian and South American 
drugs barons as props against communism.

As public policy changed, the medical profession changed its tune 
respecting the dangers o f narcotics. Doctors had once thought rather 
well o f  cannabis, as o f opium. Set up in 1893 by the British government, 
the Indian Hem p Drugs Commission concluded in a 3000-page report 
that moderate use had no appreciable medical, psychological or moral 
effect. Banning it might drive the Indian poor ‘to have recourse to 
alcohol or to stimulants or narcotics which may be more deleterious’
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and prohibition or even ‘repressive measures o f  a stringent nature’ would 
create ‘the army o f  blackmail’. T h e  commission’s findings m ight have 
been skewed by the fact that cannabis, like opium, was a key source o f 
revenue to the Raj, but they also reflected sound medical opinion.

W ith  the political drive against cannabis in America from the 1930s, 
medical thinking shifted. It was in 1934 that ‘drug addiction’ first 
appeared in the American Psychiatric Association’s diagnostic handbook 
and, four years after the 1937 Marijuana Act, cannabis disappeared from 
the U  S Pharmacopoeia. W hen a commission o f  the N ew  Y ork Academy 
o f  M edicine set up by M ayor LaGuardia concluded in 1944 that there 
was little evidence that marijuana harmed health, the American Psychi
atric Association advised its members to disregard the commission’s 
findings, because they would do ‘great damage to the cause o f  law 
enforcement’ . T h e  Association knew which side its bread was buttered.

T h e American medical profession fell into line with the criminal
ization o f narcotics, accepting funds made available for setting up 
detoxification programmes and developing anti-addiction drugs like 
methadone. T h e y  could easily convince themselves that they were help
ing addicts and society, while doing their careers a favour. T h e  1960s 
brought a shift in Britain too. W ith  the government obliged to be seen 
to be responding to a growing drugs menace, and sensing that capital 
was to be made out o f  scapegoating, new restrictions were imposed. N o  
longer could addicts routinely be supplied by G P s: they had now to be 
registered at special clinics for treatment. As in America, the upshot o f 
tougher laws and policing was that the traffic went underground, 
achieved new allure, and became more deeply enmeshed with criminality 
and corruption.

W ith  respect to narcotics -  innumerable other questions from gen
etic engineering to euthanasia and spare-part surgery could be cited -  
medicine has bedded down with authority in the modern state. Some 
o f the consequences for sick people o f such developments are examined 
in the final chapter.

C O N C L U S I O N

D uring the twentieth century medicine became integral to the social 
and political apparatus o f industrialized societies. Its impact is not 
easy to evaluate. T h e  enormous inequalities o f  health between rich and
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poor revealed by nineteenth-century statisticians have certainly not 
disappeared.

In England the Black Report, published as Inequalities in Health in 
1980, showed that the affluent continued to live longer than the poor 
and were far healthier: e.g., in 1971 the death rate for adult males in 
social class V  (unskilled workers) was nearly twice that o f  adult men in 
social class I (professional workers). T h e  political upshot o f  the docu
ment was revealing.

Commissioned by a Labour government, the report, written by Sir 
Douglas Black (b. 1913), was virtually suppressed by the succeeding 
Conservative government, presumably because it showed how the health 
o f poorer parts o f the community still lagged and called for massive 
public spending to rectify these inequalities:

Present social inequalities in health in a country with substantial 
resources like Britain are unacceptable, and deserve to be so 
declared by every section of public opinion . . .  we have no doubt 
that greater equality of health must remain one of our foremost 
national objectives and that in the last two decades of the twentieth 
century a new attack upon the forces of inequality has regrettably 
become necessary.

Patrick Jenkin, then secretary o f  state for Social Services in M rs 
Thatcher’s first administration, turned the report’s findings to C o n 
servative advantage by contending that they demonstrated that the 
nature and roots o f  inequalities o f health were such that they could not 
be eradicated by vast injections o f public money. T h e  history o f the 
N H S , he said, bore this out: ‘W e have been spending m oney in ever- 
increasing amounts on the N H S  for thirty years and it has not actually 
had much effect on increasing people’s health.’ Certainly, it is far from 
clear that the way to end social differentials in health is the provision 
o f more medicine.



C H A P T E R  X X I

MEDICINE AND THE PEOPLE

m o d e r n  m e d i c i n e  h a s  become synonymous with complex infra
structures and towering superstructures: with universities and pro
fessional organizations, multi-national pharmaceutical companies and 
insurance combines, hospitals doubling as medical schools, research sites 
and lobbies, government departments, international agencies and corpor
ate finance. M edicine in mass society inexorably became inseparable from 
economics, central and local administration, the law, the social services 
and the media. At the cutting-edge -  bio-technology, genetic engineering 
and so forth -  medicine is the moving frontier, not simply o f science and 
healing but o f  the future o f mankind. W ith  transplant surgery established 
and human cloning feasible, modern biomedicine is seriously challenging 
and changing our notions o f  what a human being is, o f  what it is to be 
human. W here has this left people when they fall sick?

Patients, o f  course, have roles assigned to them within the scripts 
o f  the modern medical drama. Depending upon who is doing the analysis 
or the accountancy, patients appear as demand, costs and benefits, input 
or output, voters, clients or consumers o f services, bearers o f rights or 
pursuers o f litigation, the ‘tib and fib’ in bed 15, frozen sperm in the 
deep freeze, diseased bodies or clinical material, points on a graph or 
numbers crunched on a software program.

Above all, perhaps, patients have become the millions to be budgeted 
for in the now proverbial ageing society. T h e  ‘sick man’ [sic] is said to 
have disappeared from the ‘medical gaze’ with the birth o f the clinic 
around 1800, being reduced to a ‘patient’, a pathological body studded 
with lesions. T h at disappearing act continued during the next two cen
turies, reducing the patient in due course to an x  factor in equations 
dominated by economics, sociology, diagnostic technology, systems 
analysis and multitudes o f other reference frames.

6 6 8
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Yet, aside from the double-entry bookkeeping and flow charts, 
people went on being ill, suffering, seeing doctors. T h is chapter tries 
to sketch modern medicine as bedside encounters and from the publics’ 
viewpoint -  obviously a foolhardy undertaking. O ver the last two cen
turies medicine has been astonishingly complex and heterogeneous, a 
kaleidoscope spangled with contrasts; we are too close to see things in 
perspective, we are partisan. Current judgments differ wildly. Some 
medical sociologists cast the twentieth century as an age o f medical 
monopoly and professional dominance, others highlight its diversity, 
pluralism and populist turn. Some berate physicians for arrogance in 
wielding the powers o f life and death; others see doctors not as white- 
coated popes but as pawns in a business dominated by the media, the 
market, the masses and -  above all -  money.

For its fans, modern medicine, with its microbe-hunters and m icro
chips, has enabled westerners to escape from the valley o f  the shadow 
o f death, living longer and healthier lives; for critics this is the era o f 
the Holocaust and the Gulags, in whose unspeakable outrages doctors 
and psychiatrists were hardly reluctant participants. Scientific medicine 
may be the knight in shining armour or a new body-snatcher. W hat 
Shaw called The Doctor’s Dilemma is humanity’s.

T H E  P A T I E N T ,  T H E  D O C T O R ,

A N D  T H E  B E D S I D E

M odern medicine brought ‘primary care’, the first port o f call for the 
sick, to everybody for the first time, but has made it problematic. From 
1800 primary care became routinely available first to the many, then 
the majority, and finally to the masses. Successful peasants in Gascony 
and the petty bourgeoisie in Gloucester would rarely have consulted a 
professional medic in 1700, but they were routinely seeing the doctor 
by 1850. Charities, friendly societies and state insurance schemes meant 
that labouring men were gaining comparable access by the time o f the 
First W orld W ar. T h e  provision o f primary medical care became a basic 
service in the modern democratic state.

N o  less important than its spread has been the power o f its ideology. 
T h e  model personal physician or family doctor looms large in the public 
imagination, yet has the ring o f myth. ‘T im e was, and not so long ago’, 
wrote the American physician Carl Binger (1889-1976), in 1956,
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when the family doctor delivered babies and supervised their nurs
ing, their weaning and their teething, when he vaccinated them 
and saw them through their measles and chicken pox and whooping 
cough. He told the boy about the facts o f life and treated the girl 
for her menstrual cramps. He advised about diet and rest, gave 
spring tonics, clipped tonsils, set a broken arm, reassured father 
who couldn’t sleep because o f business worries, pulled mother 
through a case o f typhoid or double pneumonia, reprimanded the 
cook who was found, on her day out, to have a dozen empty whisky 
bottles in her clothes closet, gave advice about the young man’s 
choice o f college and profession, comforted grandma, who was 
losing her memory and becoming more and more irritable, and 
closed grandpa’s eyes in his final sleep. He went on his endless, 
mysterious and incessant rounds leaving in his wake a faint odor 
of carbolic with which he disinfected his beard.

But all that had changed, he concluded: ‘This heroic figure is gone from 
our midst. . . .  W h o  killed C ock Robin?’ T h at is a question to which 
we will return. This idea o f  a friendly, familiar doctor ‘being there’ 
assumed a key role in deep-rooted ideals o f  good medical practice -  
that is, medicine characterized not by perfect health but by a desirable 
clinical relationship.

Primary care is prima facie a simple matter: a sick person treated by 
a doctor. ‘W e have been very much at leisure for several days past till 
Sunday last’, wrote old Richard W eekes (175 1-18 2 3 ), a Sussex general 
practitioner, to his son, Hampton, in 1802. T h en  the action set in:

I was sent for to Pollards wife at Poynings, who has an Infln of 
the Plura while I was bleeding her Godly’s W ife at Ditchg sent 
out the man came to Poynings after me when I got to Grainger’s 
Gate met Mrs Bridgers Man with his horse sweating profusely said 
Mrs lay dead & had been near an hour as he had been to my home 
when I got there she was recoverd from a strong Convulsion fit 
has had two before I think them o f serious consequence rode home 
very fast, there was Godley teasing me when I got into the shop 
there was Dr Dick with W oolven’s Son a lad abt 15 or 16 years 
o f age with his hand shatterd all to pieces by the Bursting of a 
Gun, he had put a Tourniquet on his Arm & layd him flat on his 
back, just at this instant, one of Chandler’s Girls set her clothes 
on fire & is most terribly burnt while the man & his wife where 
at Church . . .
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If  primary care sometimes wore this simple appearance -  a pile-up o f 
emergencies attended by a ‘fire brigade’ physician -  it could also be com 
plicated, because the classic reasons for consulting a doctor m ight be 
psychological, social, conventional and ritualistic. T h e  open secret o f gen
eral practice, its strength and weakness, has been that many clients do not 
actually have a disease; they are sick, sad or solitary; they need solace.

T h e  patient and doctor nexus was challenged by the march o f  sci
ence. Private doctors must, within limits, give patients what they want. 
‘T h e  doctor who has to live by pleasing his patients in competition with 
everybody who has walked the hospitals, scraped through the examin
ations, and bought a brass plate’, remarked Shaw,

soon finds himself prescribing water to teetotallers and brandy or 
champagne jelly to drunkards; beefsteaks and stout in one house, 
and ‘uric acid free’ vegetarian diet over the way; shut windows, big 
fires, and heavy overcoats to old Colonels, and open air and as 
much nakedness as is compatible with decency to young faddists, 
never once daring to say either ‘I don’t know’, or ‘I don’t agree’.

W ith  the open air or shut windows, the twentieth-century primary-care 
physician has chosen (indeed has felt obliged) to dispense science, in the 
guise o f  expertise, diagnostic equipment, chemical tests and especially as 
measures o f  drugs. Tensions were bound to result.

T h e  more the primary physician prescribed science, the more he 
ran the risk o f intimating that it was practitioners other than him self 
who were the true experts. H ow  could a small-scale operator command 
the resources o f  science as effectively as the m ighty hospital? H ence 
advocacy o f  and allegiance to science proved a double-edged sword for 
the small man; while boosting him, it threatened to put him out o f 
business. It set up tensions for patients too. T h e y  demanded science, 
because it became associated in the public mind with superior diagnosis 
and effective treatment. But science demystifies, dehumanizes, creates 
impersonality, clinical detachment and modes o f mechanization, all o f 
which may seem remote and uncaring. Patients may as a consequence 
criticize m odem  medicine for reducing them to the status o f  walking 
stomachs, blood sugars, heart valves or whatever is the seat o f their 
disease. Beset by such pressures, old-style primary care has had to re
invent itself endlessly in new attire, including coming to terms with 
alternative therapies and psychotherapy.
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T h e nineteenth-century bourgeois patient would summon a doctor o f 
choice (generally by servant; by 1900, perhaps by telephone); the doctor 
would then pay a call -  on horseback, by pony-and-trap or, latterly, by 
motor car. Relations between patients and family doctors were face-to- 
face; personal mettle and social graces counted. It is not easy to say 
precisely what went on, because much o f our picture derives from stray 
anecdotes about eccentric physicians and insufferable patients.

From the patient’s side we hear grumbles about physicians who 
were officious or brusque: John Abem ethy (176 4 -18 3 1) was apparently 
in the habit o f barking at fat ladies ‘Madam, buy a skipping rope’, yet 
he was in demand. Physicians protested against know-all patients and 
hypochondriacs: the worried well. But such grouses should not be taken 
at face value. T h e  profession had a stake in cosseting valetudinarians 
like M r W oodhouse in Jane Austen’s Emma (1816) who comprised an 
eager, if  vexatious, clientele. Cynics suggested that physicians sowed 
habits o f sickness among leisured and lucrative patients, in particular the 
weaker sex. N ew  diagnostic jargon, fancy prescriptions and regimens, 
laborious attention to diet and lifestyle -  these constituted the ornate 
rituals o f a profession which had to be civil and obsequious to the 
carriage trade and to snobbish pretenders to gentility. Aspiring doctors 
set up Alpine sanatoria, rural hydros and seaside clinics where they 
prescribed rest cures to those with money and time on their hands and 
a craving to be coddled, or cold baths to the spartan.

T h e solemn bedside palaver o f medical attendance upon the solid 
bourgeoisie -  a grave demeanour, an air o f  benign and unflappable 
authority, the art o f never leaving without a favourable prognosis -  was 
much prized. A  Punch cartoon o f 1884 featured a conversation between 
two women:

First: W hat sort o f doctor is he?
Second: Oh, well, I don’t know very much about his ability; but 

he’s got a very good bedside manner\

All this cloaked the fact that disease called the shots; patients o f 
every age and class were liable to be stricken by dangerous infections 
which in pre-bacteriological days could not even be diagnosed with 
exactitude, let alone cured. T h e  well-documented medical histories o f 
many eminent Victorians -  Charles Darwin, Thom as Carlyle, Alfred 
Tennyson and all their sickly circles -  are tales o f woe. From his thirties, 
Darwin seems to have been poorly, day-in day-out, with headaches,
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vomiting, palpitations and a devil in his stomach which never went away. 
‘For 25 years extreme spasmodic daily &  nightly flatulence’, he related 
to his physician:

Age 56-57 -  occasional vomiting, on two occasions prolonged 
during months. Vomiting preceded by shivering, . . .  dying sen
sations . . .  &  copious very pallid urine. N ow  vomiting &  every 
passage of flatulence preceded by ringing of ears, treading on air 
& vision.

O ver the years he consulted a gaggle o f physicians who gave him 
diagnoses and remedies galore. N othing did much good, but he 
lived well into his seventies, unlike Keats, Chopin, Schubert and other 
brilliant contemporaries who died tragically young o f diseases readily 
curable today. W ith  Darwin and many others it is a fair assumption 
that the medicines they took, whether prescribed by doctors or self
administered, did more harm than good and perhaps became the main 
source o f the sickness.

T hroughout the nineteenth century, and well into the twentieth, 
patients were besieged by infections, commonly lethal to old and young 
alike -  diphtheria, chickenpox, scarlet fever, rubella and a multitude o f 
gastro-intestinal and dysenteric troubles claimed millions o f  infants. 
Being a family doctor in 1830 and even a century later meant being 
called out late at night to febrile patients, sweating copiously and hectic 
in their breathing, suffering from some infant fever or from pneumonia 
(called ‘the old man’s friend’ because it was often speedily fatal). Measles 
and the other epidemic diseases o f childhood were still killers; tubercu
losis, syphilis, diphtheria, meningitis and postpartum sepsis were widely 
encountered.

Arthur E. H ertzler was born in Iowa in 1870; he took a medical 
degree at Northwestern University, did graduate work in Berlin in the 
modern manner, and practised in Kansas before becoming professor o f 
surgery at the University o f Kansas in 1909. In his charming autobiogra
phy, The Horse and B u g g y  Doctor (1938), he recalled scores o f  fever cases. 
One day he was called to a case three hours’ drive away. It was empyema, 
pus in the lungs. T h e  boy in question was ‘in deep cyanosis [short o f 
oxygen], with grayish-blue skin and heaving chest, his mouth open and 
his eyes bulging’:

Grabbing a scalpel I made an incision in his chest wall with one 
stab -  he was too near death to require an anesthetic. As the knife
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penetrated his chest, a stream of pus the size of a finger spurted 
out, striking me under the chin and drenching me. After placing 
a drain in the opening, I wrapped a blanket about my pus-soaked 
body and spent another three hours reaching home.

Living amidst a sea o f  infections and fevers, the old-style doctor 
had a choice between conservative options (bed-rest, tonics, care and 
hope), and heroic possibilities, including violent purges (often calomel, 
the ‘blue pill’), or, in Rush’s America and Broussais’s France, drastic 
blood-letting (physically dubious i f  psychologically effective). Often the 
doctor’s decision was made for him; traditional patients had strong views 
about their illnesses and the treatment they needed. Fortunately, such 
views usually coincided with age-old medical regimes: blood-letting, 
sweating, purging, vom iting and other ways o f  expelling bad humours 
had a hold upon the popular imagination and reflected medical confi
dence in such matters.

Blood-letting gradually lost favour, but it was hardly superseded by 
anything better: the pharmacopoeia was a bag o f blanks. As o f  the 
late nineteenth century the few medicines that were effective included 
m ercury for syphilis and ringworm, digitalis to strengthen the heart, 
amyl nitrate to dilate the arteries in angina, quinine for malaria, colchi- 
cum for gout -  and little else (aspirin was introduced in 1896). Iron was 
popular as a tonic, and plant-based purgatives such as senna remained 
prevalent. ‘ 120 patients were seen by the physician and dismissed in an 
hour and ten minutes, or at the rate o f 35 seconds each,’ wrote an 
observer o f the outpatients’ department o f London’s St Bartholomew’s 
Hospital in 1869. Each patient received ‘a doubtful dose o f  physic, 
ordered almost at random, and poured out o f  a huge brown jug’. T h e  
medicine dispensed there consisted essentially ‘o f purgatives; a mixture 
o f iron, sulphate o f  magnesia, and quassia [both laxatives], and cod-liver 
oil, fulfilling the two great indications o f  all therapeutics -  elimination, 
and the supply o f some elements to the blood’. T h e  old-time American 
doctor o f  the late nineteenth century was said to get by with ‘calomel, 
opium, quinine, buchu [a diuretic], ipecac [an emetic and evacuant], and 
D over’s powder [used for colds and chills]’ .

N othing was any good against infections, or against other serious 
conditions such as diabetes, arthritis, asthma or heart attacks. W hat 
would a doctor do in a pneumonia case? As late as the 1920s, textbooks 
were still recommending calomel to open the bowels and an irritant expec
torant mixture (perhaps ether-based) to bring up phlegm; digitalis to
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‘strengthen the heart muscle’, morphia, chloral mixtures or bromides as 
hypnotics to induce sleep and soothe. Brandy and oxygen were employed 
as stimulants, and, in extreme cases, strychnine. T h e  battle against pneu
monia m ight persist for several days until a ‘crisis’ was reached, when the 
fever broke, symptoms subsided and convalescence could begin -  were the 
patient still alive! ‘I can scarcely think o f a single disease that the doctors 
actually cured during those early years’, H ertzler recalled o f the time he 
put out his shingle; all that doctors could do was ‘to relieve suffering, set 
bones, sew up cuts and open boils on small boys’.

Doctors were thus on the horns o f  a dilemma, especially because 
patients remained notoriously self-dosing, drugging themselves with a 
diet o f home-brew kitchen physic, shop-bought nostrums, quacks’ mix
tures and so forth, all perfecdy legal, and they were always sounding 
out some new doctor in the hope o f  finding something different. T o o  
many worthless medicines, too few remedies, opinionated patients, 
insecure doctors and ignorance everywhere made for a dismal situation, 
somewhat allayed by the fact that in a churchgoing era people were 
inured to death and did not seriously expect medical miracles. Unlike 
today, doctors were not likely to be held legally accountable for their 
failures and mistakes.

T h e  pressures upon doctors to do something explains w hy the grow
ing availability o f  strong sedatives, analgesics and narcotics, produced 
by the new industrial pharmaceutical companies, was a godsend. M any 
mixtures had a heavy brandy base, and opium was freely dispensed. 
Thanks to the synthesis o f morphine in 1806 and the invention in 1853 
o f the hypodermic syringe, it became easy to get fast fixes o f opiates in 
strong concentrations to lessen life’s troubles. As Edward Shorter has 
righdy stressed, to the insomniac and the irritable, the depressed and 
the agitated, the Germ an chemical industry was a fairy-godmother.

In 1869 chloral hydrate came into medical use as a sleeping potion, 
and chloral addicts became familiar sights in private nervous clinics. In 
1888 sulfonal, a more powerful hypnotic (sleeping draught), became 
available. Bayer also revealed barbitone in 1903, marketed as ‘V eronal’, 
phenobarbitone was introduced in 1912 as ‘Lum inal’ and further bar
biturates followed, all popular with general practitioners. ‘I bought 
Luminal tablets in five-thousand lots every few months’, one Canadian 
family doctor recalled o f the inter-war years. Like so many other drugs 
introduced at the time, the barbiturates had the drawback o f  being 
habit-forming.
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I f  his ability to cure the sick improved only slowly, the G P  was 
nevertheless able to consolidate his position by developing other skills. 
Diagnostic techniques were being transformed, thanks to new ways o f 
looking at patients -  the triumph o f the ‘medical gaze’ promoted by Paris 
localist patho-anatomy encouraged the slow but steady regularization o f 
physical examinations. A t the bedside, the stethoscope and technological 
aids such as the ophthalmoscope and the laryngoscope imparted a new 
ritual to diagnosis. H ow  much real difference they made is hard to 
tell. W hen Europe’s top physicians gathered around the bed o f Kaiser 
Friedrich III in 1890, all their new apparatus and tests couldn’t help 
them decide whether or not he had malignant throat cancer. Against 
the German laryngologists, the English consultant M orell M ackenzie 
(1837-92) carried the day, denying it and advising against operating, 
but the Kaiser died shortly after -  o f  cancer. T h e  unseemly repercussions 
cast doubt on how far things had advanced since the deathbed o f  Charles 
II in 1683. Even if  the doctors had got the Kaiser’s diagnosis right, 
there was nothing they could have done to save his life.

Physical examinations became more common and more thorough. 
‘D octor W illiams called,’ wrote Harriet W ynne in 1803, ‘and made me 
undergo a blushing examination.’ N o t all patients were so compliant. D r 
Arthur Conan D oyle recorded in 1881 how he had to deal with a 
‘frightful horror’ o f  a patient. ‘She won’t let me examine her chest. 
“ Young doctors take such liberties, you know my dear.”  ’ Faced with 
obstinacy and with questions o f propriety doctors took refuge in pro
fessional protocol: ‘T here can be no indecency, and no sacrifice o f 
self-respect in making any necessary physical examination whatever,’ 
pronounced the American gynaecologist J. M arion Sims (1813-83), ‘if  
it be done with a proper sense o f  delicacy, and with a dignified, earnest, 
and conscientious determination to arrive at the truth.’ But doctors 
knew they had to tread carefully. Keep your eyes fixed on the ceiling 
while making vaginal examinations, W illiam  G oodell (1829-94) ° f  the 
University o f Pennsylvania counselled his students. T h e  vaginal specu
lum proved especially controversial, and some doctors would have none 
o f it. Another Philadelphia man, Charles D. M eigs (1792-1869), was 
proud ‘that in this country . . . there are women who prefer to suffer 
the extremity o f danger and pain rather than waive those scruples o f 
delicacy which prevent their maladies from being explored’. (Such 
scruples could be invoked to promote the case for the admission o f 
women to the profession.) Patients might be wary o f the new-style
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examinations using stethoscopes and other apparatus, but so might 
doctors. Resisting what would today be called de-skilling, some elite 
physicians remained adamant that the trained finger on the pulse and 
an experienced eye were surer diagnostic aids than any new-fangled 
machine.

General practice was nevertheless slowly transformed by a pro
fessionalism based upon diagnostic skills, a product o f the new medical 
schools, with their (Parisian) stress upon rigorous diagnosis and (G er
man) emphasis upon laboratory, microscopic, bacteriological routines. 
T h e  prime purpose was diagnostic. ‘W hat makes a great physician?’, 
asked D r Jacob Bigelow (178 7-18 79) in 1852, going on to reply to his 
own question:

I would answer that he is a great physician who, above other men, 
understands diagnosis. It is not he who promises to cure all mal
adies, who has a remedy ready for every symptom, or one remedy 
for all symptoms; who boasts that success never fails him, when 
his daily history gives the lie to such assertion.

T his approach developed slowly in America, since most pre-Flexner 
medical colleges were low grade. Nevertheless, the better medical 
schools taught science, and the bridge between the doctor’s scientific 
knowledge and the patient’s symptoms was the physical examination: 
percussing the chest, palpating the abdomen, and listening to blood and 
air movements within the cavities through a stethoscope.

D r G eorge D ock taught at the University o f  M ichigan around 1900. 
His clinical classes, recorded by a stenographer, reveal that he imparted 
painstaking training in the arts o f diagnosis, based on drills and skills 
in interpreting the underlying pathology. T h e  patient in the bed facing 
the professor and his students had rheumatism. After percussing was 
performed, this interrogation followed:

d o c k : N ow what is the matter with his heart? 
s t u d e n t : He has a loud blowing murmur which reflects the 

first sound at the apex. 
d o c k : But what causes that? 
s t u d e n t : It is caused by mitral regurgitation. 
d o c k : Has he any other signs of mitral regurgitation? 
s t u d e n t : The sound is conveyed out to the axilla. 
d o c k : W ell, what else? W hat else do you hear? W here is it 

loudest?
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s t u d e n t : Just to the left o f the sternum. 
d o c k : W hat else is there?
s t u d e n t : Then there is a diastolic murmur in the right second 

intercostal space. There is a slight accentuation of the 
second pulmonic. 

d o c k : W ell, is there anything else in the aortic area? 
s t u d e n t : There is also a murmur, a systolic murmur. [And so 

forth, at great length.]

D ock’s students would certainly have known their diagnosis (even if  
they would have been able to do little for such patients).

T h e  twentieth-century physician acquired further aids to help 
him visualize and identify disease. Therm om eters measured body 
temperature, and the fever charts they constructed demonstrated 
temperature patterns typical o f  specific diseases. Sphygmomanometers 
improved pulse lore by telling o f  abnormalities in the blood pressure, 
thus helping a physician to characterize circulatory disorders. If  he 
possessed or had access to some kind o f  diagnostic laboratory, he might 
examine body fluids -  blood, faeces, vomit, sputum and vaginal 
discharges -  by measuring electrolytes, counting blood cells, searching 
for microbes, and observing unusual tissues and cell types. Microscopes 
and staining techniques revealed bacteria and permitted the counting 
o f  red blood cells and the various types o f  white blood cells, useful in 
differential diagnosis.

T h e  doctor proficient at diagnosis based upon the physical 
examination ritual might command high esteem. American mid-west 
physicians, D oc H ertzler noted, had traditionally limited themselves to 
peering at the tongue, feeling the pulse and studying the face:

The usual procedure for a doctor when he reached the patient’s 
house was to greet the grandmother and aunts effusively and pat all 
the kids on the head before approaching the bedside. He greeted the 
patient with a grave look and a pleasant joke. He felt the pulse and 
inspected the tongue, and asked where it hurt. This done, he was 
ready to deliver an opinion and prescribe his pet remedy. More 
modern men had a thermometer and a stethoscope. The temperature 
was gravely measured, and the chest listened to -  or at.

Fresh back from Berlin, young H ertzler had a mind to change all that:

I had ideas o f my own. I passed the aged female relatives up, 
ignored the children and proceeded with the matter at hand. This



was not based on bravery on my part, but ignorance. I had not yet 
learned that most o f the things one needs to know in the practice 
o f the art of healing never get into the books. But there were 
compensating factors. I at least examined my patients as well as I 
knew how. M y puerile attempts at physical examination impressed 
my patients and annoyed my competitors, which, of course, I 
accepted as a two-time strike. W ord went out that the young doctor 
‘ain’t very civil but he is thorough’. Only yesterday one o f my old 
patients recalled that when I came to see her young son I ‘stripped 
him all off and examined him all over’. Members of that family 
have been my patients for the intervening forty years, so impressed 
were they. Incidentally, it may be mentioned that in this case I 
discovered a pleurisy with effusion which had not been apparent 
to my tongue-inspecting colleague.

H ertzler felt a new dedication to science-based medicine. His was one 
o f many reruns o f G eorge E liot’s Tertius Lydgate, only by 1900 it 
seemed the public on both sides o f  the Atlantic was more sold on 
scientific medicine than in the days o f E liot’s hero. W riting in 1924, 
and oozing a cynicism born o f more than fifty years o f medical practice 
in a social milieu intensely sceptical towards doctors, Daniel Cathell 
(1839-1925) reflected upon the importance o f  the scientific aura:

W orking with the microscope and making analyses of the urine, 
sputum, blood, and other fluids as an aid to diagnosis, will not only 
bring fees and lead to valuable information regarding your patient’s 
condition, but will also give you reputation and professional 
respect, by investing you, in the eyes of the public, with the benefits 
of being a very scientific man.

Cathell advised the young physician to blind the patient with scientific 
jargon: ‘By employing the terms ac. phenicum for carbolic acid, secale 
cornutum for ergot, kalium for potassium, natrum for sodium, chinin 
for quinine, etc., you will debar the average patient from reading your 
prescriptions.’ Cathell’s brash counsel conveys an American weakness 
for the new-fangled and the scientific; physicians from the O ld W orld  
were likely to warn that science brought losses as well as gains, and that 
too much science might distract a physician from the true art o f healing. 
Sir James M ackenzie (1853-1925) asserted in his The Future o f Medicine 
(1918) that ‘laboratory training unfits a man for his work as a physician’, 
since it accustomed him to mechanistic ways o f  thinking. T o o  much 
science, too much specialization, too many hours amid the test-tubes
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m ight produce a fragmentation o f the mind not conducive to healing
-  one which saw not patients but walking organs and diseases.

O n the whole, however, early twentieth-century patients lapped 
science up, pardy because it was the new thing, but also because it gave 
them die impression o f commanding the doctor’s attention when he 
used his stethoscope or sphygmomanometer, when he rapped and 
tapped and listened. T h e  rituals o f  scientific, diagnostic medicine spelt 
out the message that care was being dispensed, and hence strengthened 
the bond between physician and patient. T h e  well-respected G P s  in 
1870 or 1900 or 1930 were those who could impress upon patients that 
they were skilful, serious, attentive, upright: they knew what they were 
doing, and could be trusted. In that sense the Hippocratic physician 
was very much alive.

Curing remained a subordinate consideration. Doctors knew their 
medicines were largely eyewash, which is one reason why the therapeutic 
nihilism associated with Paris was an honest option. ‘M edicine as a 
natural science cannot have the task o f  inventing panaceas and 
discovering miracle cures that banish death,’ pronounced the Viennese 
Joseph D ied in 1841; its job was to ‘discover the conditions under which 
people become ill, recover, and perish’. Vienna seems to have gained a 
notoriety in this respect. Punch in the 1880s depicted an American 
physician turning to an English one and saying, ‘N ow  in Vienna they’re 
first-rate at diagnosis; but, then, you see, they always make a point o f 
confirming it by a post-mortem!’

Therapeutic nihilism m ight be dressed up in more palatable form 
as acclaim for ‘nature’s healing ways’ (vis medicatrix naturae) and 
rejection o f the classic heroic therapies o f bleeding and purging -  and 
all the rest o f  the worthless mass o f the pharmacopoeia. ‘T h row  out 
opium ’, said Oliver W endell Holmes (1809-94), wh ° did not beat 
about the bush,

throw out a few specifics . . .  throw out wine . . .  and the vapors 
which produce the miracle o f anaesthesia, and I firmly believe that 
if the whole materia medica, as now used, could be sunk to the 
bottom of the sea, it would be all the better for mankind, -  and 
all the worse for the fishes.

-  and ‘the best proof o f it’, the Harvard professor added, is that ‘no 
families take so little medicine as those o f doctors’ (apart from 
apothecaries, he added, who took even less). In a similar manner Sir
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W illiam  Osier, writing o f  scarlet fever around the turn o f the century, 
confessed that ‘medicines have little or no control over the duration or 
course o f the disease, which, like other self-limited affections, practically 
takes its own time to disappear.’ T h e  same applied to most other 
infections. His Principles and Practice of Medicine (1892) was, first and 
foremost, a catalogue o f disease.

Y et if  nihilism was possible at the Paris pauper hospitals where 
Holmes had studied, or in lectures at high-minded Harvard, it would 
have been suicidal for a private practitioner in the bedrooms o f 
Manchester or Milwaukee, being begged to ‘do something’ by mothers 
with toddlers dying o f  diarrhoea or convulsions, or themselves wasting 
away with tuberculosis. ‘In some cases I knew, even in the beginning, 
that my efforts would be futile in the matter o f rendering service to 
anyone,’ H ertzler summed up his dilemma, that o f every general 
practitioner in about 1900: ‘O f  course, one left some medicine . . . this 
was largely the bunk, but someone had to pay for the axle grease, and 
just plain advice never was productive o f revenue unless fortified by a 
few pills.’ T h e  primitive magic associated with such pills was widely 
appreciated: ‘Some o f old Ballard’s ways’, a young British country 
doctor, Kenneth Lane, observed o f his senior partner in the 1930s,

were so much a part of the practice that it would have taken a 
revolution to change them quickly. He kept three large bottles of 
aspirins coloured green, pink, and yellow. These formed an 
important part of the dispensing. He also prescribed a mixture the 
dispenser called Mist Explo. It was a clear yellow liquid made from 
a few bright yellow crystals dissolved in water. The crystals were 
apt to ignite if left to dry in the sunlight, hence the name Mist 
Explosive. I don’t remember the exact chemistry of this wonder 
drug but it was a derivative o f picric acid and quite harmless when 
well diluted and used as a bitter tonic.

T h e  distinguished American physician, Lewis Thom as, who was a 
medical student in the 1930s, recalled a similar situation. ‘W e were 
provided with a thin, pocket-size book called Useful Drugs, one hundred 
pages or so’, he remembered,

and we carried this around in our white coats when we entered 
the teaching wards and clinics in the third year, but I cannot recall 
any o f our instructors ever referring to this volume. N or do I 
remember much talk about treating disease at any time in the four 
years of medical school except by the surgeons.. . .  The medicine
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we were trained to practice was, essentially, Osier’s medicine. Our 
task for the future was to be diagnoses and explanation. Explanation 
was the real business of medicine. W hat the ill patient and his 
family wanted most was to know the name of the illness, and then, 
if possible, what had caused it, and finally, most important of all, 
how it was likely to turn out.

One attempt to resolve this therapeutic quandary was the 
patient-as-a-person movement, a doctrine influential in primary care in 
the decades after 1900. M edicines would not help much -  though these 
would still be given -  but the psychological support o f  the doctor would. 
T h e  physician had to be trained to see the patient as a person and 
not a disease; a sympathetic, caring manner was therapeutic in itself. 
‘M edicine’, insisted Hermann Nothnagel (18 41-190 5) in his inaugural 
lecture in 1882, ‘is about treating sick people and not diseases. . . .  N ever 
forget that it is not a pneumonia but a pneumonic man who is your 
patient.’ Statements like these turned into a refrain. T h e  Canadian 
medical humanist W illiam  Osier taught that ‘the good physician treats 
the disease but the great physician treats the patient’ . H e also 
commented, ‘It is much more important to know what sort o f  patient 
has the disease than to know what sort o f disease the patient has.’ One 
o f  O sier’s students, G eorge Canby Robinson (1878-1966), wrote The 
Patient as a Person (1939) which urged the ‘treatment o f the patient as 
a w hole’ . ‘T h e  most important difference between a good and indifferent 
clinician lies in the amount o f attention paid to the story o f the patient,’ 
pronounced Sir Farquhar Buzzard (18 71-194 5), professor o f medicine 
at Oxford.

Such views also won backing from the social medicine movement. 
In the 1930s M ilton W internitz (1885-1959), head o f the Institute o f 
Human Relations at Yale, deplored how medicine had lost sight o f the 
fact that individuals were social beings as well as sick bodies. M edical 
education should combine sociological, psychological and clinical 
training to produce social physicians, practising ‘clinical sociology’ . 
General practitioners found the patient-as-a-person teachings useful in 
treating those whose symptoms were ‘functional’ or ‘psychosomatic’-  
without organic lesion -  but believed by the patient to be organic. These 
patients constituted a huge slab o f primary care.

T h e  bedside physician was left in a quandary. T h e implicit message 
was that the most highly valued aspects o f primary care were simply 
expedients for papering over its inability to make the sick well. Did not
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this mean that the more medicine developed and the more effective it 
became, the more primary care would be devalued? T h is dilemma was 
spelt out in the early 1920s by a highly-regarded Boston physician and 
professor o f  internal medicine at Harvard University, Francis W eld 
Peabody (188 1-1927). H e discerned a great irony: at the very time that 
medicine was improving, a decline in the physician-patient relationship 
was taking place. Physicians, he argued, were in danger o f forsaking the 
patient for science. Practitioners m ight become so concerned with the 
disease as to lose desire to relate to the individual. Similar observations 
were made by the Hungarian-born British doctor, M ichael Balint 
(1896-1970), whose The Doctor, the Patient and the Illness (1957) extolled 
the ‘apostolic function’ o f the physician and recommended, by way o f 
remedy, that all primary-care physicians in effect became psycho
therapists, so to speak commandeering the placebo effect (placebo is Latin 
for ‘I will please’).

By then it was too late, at least in the United States, where the old 
family doctor was an endangered species, a residual survivor. W h y  was 
that? O r, to revert to Carl Binger’s question, who actually killed C ock  
Robin? First in America, but elsewhere later, two major trends were at 
work. T here was a shift from general practitioner to specialist; and there 
was a migration in medical topography from the patient’s home to the 
doctor’s surgery and the hospital.

T h e  rise o f specialism -  as early as 1861 (Sir) W illiam  G ull (18 16 - 
90) grumbled against ‘the popular prejudice for specialists’ -  has been 
explored in earlier chapters. It was fuelled by scientific medicine and 
public demand; specialists were attractive to a public confident about 
the benefits o f progress. By the 1870s, N ew  York had a dermatological 
society, an obstetrical society, and a forensic medicine society, while 
London’s H arley Street was becoming studded with consultants. And 
specialists were seen to do well. Daniel Cathell said o f  the specialist, 
‘his fees are always good, sometimes fa t'.

In respect o f the pull o f  specialization a schism opened between the 
U K  and the U S . In Britain, primary care remained and remains firmly 
in the hands o f general family doctors, whereas in the U nited States 
they became a vanishing breed. In Britain, panel practice under the 
National Insurance Act, and its reinforcement within the National 
Health Service, bolstered the general practitioner. And since he had no 
right to attend patients in hospital, he was cut o ff from hospital science 
and what that implied in terms o f innovations, attitudes and professional
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identities. Y et he could not be dislodged: his letter o f referral alone 
gave access to the hospital. O n the eve o f the Second W orld W ar there 
were in Britain about 2800 full-time consultants but seven times as 
many general practitioners; among the 43,000 physicians in the U K  in 
1980, 65 per cent were still G P s .

In the U S A , general practitioners inexorably lost out to specialists 
and hospital outpatient departments. Around 1900 W illiam  Osier noted 
that many households he knew would, in the course o f a year, call 
upon the services o f a gynaecologist, an oculist, a laryngologist, a 
dermatologist and a surgeon; all that was left for the general practitioner 
was the health o f  the children -  and that would soon fall to the 
paediatrician. T h is development, Osier judged, ‘though in many ways 
to be regretted, is not likely to be changed’, since ‘the rapid increase o f 
knowledge has made concentration o f work a necessity; specialism is 
here and here to stay.’ By 1942 fewer than half o f all American doctors 
were G P s. By 1989, o f nearly half a million active American physicians, 
only one in eight was in general and family practice; specialists had 
hijacked primary care.

Significant too was the shift in medical practice from the patient’s 
home to the doctor’s surgery. House calls came to be seen as wasteful 
o f the doctor’s time. T h e com ing o f the telephone and the m otor car 
cut down some o f  that waste, but in the long run, the patient went to 
visit the physician rather than the other way round, as had traditionally 
been the case. In America, by 1990, only 2 per cent o f all physician 
contacts took place in the patient’s home, 60 per cent in the surgery, 
and 14 per cent in a hospital outpatient department. In Britain, home 
visiting remained common for much longer because the N H S  
buttressed the traditional role o f the general practitioner; as late as 1977, 
19 per cent o f all patient contact took place as home visits.

Meanwhile, in the U  S , physicians had been tending to relocate in big 
population centres, leading to an office practice with on-the-spot 
technology. By the 1930s, half the physicians in Dallas were practising in 
a single building; by the 1950s, half o f  American general practitioners had 
an X-ray machine in their offices (a far higher percentage than in Britain).

And what was happening to the sick themselves? After the First 
W orld W ar the ancient illness patterns persisted. Describing his Leeds 
(Yorkshire) practice in his Manual of General Medical Practice (1927), 
W . Stanley Sykes (1894-1960) put influenza as the commonest 
complaint; then came acute bronchitis, tonsillitis, measles and whooping
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cough, and a tail o f  other infectious illnesses. H e still saw a lot o f 
rheumatic fever and erysipelas, and had more pneumonia than cancer 
cases -  and half his pneumonia cases still died.

T h is disease picture shifted radically. Partly because o f the 
long-term effects o f better living standards, better nutrition and an 
improved environment, and partly as a result o f  improved therapy, 
notably the introduction o f the sulpha drugs from the mid thirties, the 
major infections shrank. ‘Tuberculosis, meningitis, polio . . . rheumatic 
fever, chilblains and lobar pneumonia continue to decline,’ one British 
family doctor wrote in 1963, ‘and are disappearing from practice in 
W estern countries.’ By then it was said that a general practitioner in 
the W est ‘m ight wait eight years to see a case o f rheumatic fever in a 
child under the age o f  fifteen’ -  before the war, that was a disease found 
in every working-class street. Replacing these acute infectious diseases 
were modern ‘lifestyle’ conditions: lung cancer, coronary artery disease, 
diabetes, strokes, and chronic degenerative diseases, such as senile 
dementia. T h e  age o f  acute yielded to the age o f  chronic disease.

Y et though familiar and fatal diseases were disappearing, the 
population seemed to be feeling worse. T h e  number o f  self-reported 
illnesses rose by one and a half times from 1928 -31 to 1981, according 
to one study. Healthier individuals probably grew more sensitive to 
bodily symptoms and more inclined to seek help for ailments their 
grandparents would have dismissed as trivial, inescapable or untreatable; 
they had also been encouraged to expect and demand more o f their 
doctors. T h e  ‘doing better, feeling worse’ syndrome emerged.

M edical help-seeking was certainly on the increase. In the U S A  
around 1930, the average person visited the doctor 2.9 times a year; by 
1990 this had almost doubled. A  similar pattern was seen in the U K . 
Perhaps to counter this rising demand, physicians developed techniques 
for keeping patients at bay, including answering services. T h ere is still 
a longing on the part o f much o f the clientele for that old doctor, ever 
available, avuncular and conveying hope.

Sulpha drugs marked the dawn o f m odem  treatment. From 1935 
medicine really could overcome the fevers and bacterial infections o f 
the past; penicillin and other antibiotics were soon to give enormous new 
therapeutic power. After the Second W orld W ar, antibiotics provided 
protection against serious infections, and drugs were discovered which 
alleviated arthritis, reduced high blood pressure, dissolved clots in 
blocked coronary arteries, overcame anxiety and relieved depression. If
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the half century after 1880 was marked by the doctor’s ability to diagnose 
disease scientifically while remaining therapeutically powerless, the 
post-W orld W ar II era was characterized by the ability to triumph over 
the classic killers and relieve suffering.

But though doctors became therapeutically more potent, in large 
measure they ceased to give the patients what they want. W ith  effective 
weapons against organic disease, they tended to forget the psychological 
significance and benefits o f  the doctor-patient relationship. T h e  new 
generation o f physicians was filled with therapeutic self-confidence: a 
display o f  humanity had become therapeutically unnecessary and risked 
being forgotten. Interviewing a British N H S  doctor in the 1980s, 
Jonathan G athom e H ardy (b. 1933) was informed that prescribing pills 
was a way o f avoiding a more time-consuming analysis and treatment, 
a technique for cutting short the consultation: ‘It’s a nice way o f getting 
rid o f  the patient,’ explained the G P ,  ‘you scribble something out and 
rip the thing o ff the pad. T h e  ripping o ff is really the “ Fuck o f f” .’

T h e  doctor-patient relationship could thus be seen, on both sides, 
as a rip-off. T h at disquieting cynicism was symptomatic o f a wider 
medical malaise, or at least disorientation, which had been growing in 
the second half o f  the twentieth century.

M E D I C A L I Z A T I O N  A N D  I T S  D I S C O N T E N T S

W ave after wave o f  protest has arisen against the medical system and 
the medical establishment in recent decades. Some has come from the 
inside; much from the outside. Rejection o f regular medicine is nothing 
new; after all, in the nineteenth century religious nonconform ity and 
political radicalism often meant an allegiance to alternative medicine. 
Such movements were mirrored among supporters o f the hippie 
counter-culture o f  the 1960s and 1970s.

W estern society was sick, they said, because capitalism and material
ism had alienated it from nature and from the soul; and high-tech 
western medicine m erely compounded the problem. Changed lifestyles, 
spiritual healing, eastern philosophy, mysticism and a pinch o f user- 
friendly psychotherapy or drugs were needed to restore wholeness as 
well as spiritual and physical health. People had to find themselves and 
recover their bodies. Feminism and other radical movements reinforced 
aspects o f these ideas.
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Drop-outs criticized medicine. So did pundits and intellectuals such 
as the Austrian-born ex-priest Ivan Illich (b. 1926), who maintained that 
‘the medical establishment has become a major threat to health.’ In 
laying bare what he styled ‘iatrogenesis’ (doctor-caused illness), Illich 
exposed many facets o f modern medicine as positively counter
productive: pharmaceutical products made you ill, hospitals were hot
beds o f  infection, surgery was often bungled, tests were lacking or 
misleading, or they created maladies o f their own. N o t least, argued 
critics o f  for-profit, ffee-market, fee-for-service medicine, there were 
too many unnecessary procedures.

In 1974 a Senate investigation reported that 2.4 million unnecessary 
operations were performed in the United States per year, and that they 
caused 11,900 deaths and cost about $3.9 billion. M ore deaths, it was 
noted, were caused annually by surgery than the yearly toll o f military 
deaths during the Vietnam  war. In 1954 the Yale Hospital was per
forming 48,000 lab procedures; by 1964 the figure was 200,000. T h e  
fetishism o f running tests in an obtuse and inhumane manner was 
satirized in a T V  sketch by G roucho Marx:

g r o u c h o : If I w e r e  f o u n d  u n c o n s c i o u s  o n  t h e  s i d e w a lk ,  w h a t  

w o u l d  y o u  d o ?

i n t e r n : I would work up the patient.

g r o u c h o :  H ow would you start?

i n t e r n : W ell, I would do the laboratory work first. I would do 

a red count and hemoglobin and then a total white and 

differential count.

Critics in the Ulichian mould saw medicine out o f control; it was driven 
not by concern for the patient’s health needs but by collective 
professional ambition, corporate financial pressures, and deluded 
imperatives -  not least an itch to intervene. T h e  ‘can-do, w ill-do’ 
technological imperative came under mounting criticism. It has was 
shown that many procedures benefit doctors and other medical 
professionals and technocrats more than patients, while others are 
positively harmful. Th ou gh  new drugs have to surmount the hurdle o f 
randomized double-blind trials before they may come onto the market 
in western nations, strict trials have rarely been conducted for myriad 
other medical procedures, including surgical interventions and 
diagnostic tests. Studies seemed to suggest that regular medical 
check-ups and screenings had at best marginal benefits. T h e  perverse
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incentives o f the fee-for-service system gave physicians financial 
encouragement for unnecessary interventions, as did the threats o f law 
suits for negligence. Finally the funding system for research encouraged 
hype and overselling. All in all, a powerful critique held that much 
modern medicine was, at best, subject to the law o f diminishing marginal 
returns and, at worst, on the wrong track entirely.

Q uite independently o f nonconformists and radical critics, patients 
generally registered their dissatisfaction with all or some aspects o f 
modern medicine by voting with their feet. Alternative medicine 
developed a massive uptake from around 1970 among many with no 
inclination to drop out. By the time o f the establishment o f the N H S , 
fringe medicine had dwindled in the U K ; only a small fringe o f 
herbalists, mediums, faith-healers and spiritualists were left, and their 
clients were regarded as cranky. All that changed from the late 1960s; 
by 1981 an estimated thirteen million visits were made annually to 
medical irregulars. It was then reckoned that there were some 2209 
medically qualified complementary practitioners, a further 11,184 ™ 
professional associations, and 16,980 not in professional associations, 
making a grand total o f  30,373: just higher than the total number o f 
general practitioners (30,180).

T h e range o f alternative therapies on offer is now enormous: osteo
pathy, acupuncture, aromatherapy, Alexander technique, hom oeo
pathy, massage, shiatsu, iridology, chiropractic, herbalism, meditation, 
transformational workshops, holistic reflexology, kinesiology, colonics 
and hypnosis -  to name only the most popular. W hat is even more 
remarkable is that, in the U K , two in five G P s  now refer patients to 
complementary therapists, while in the Netherlands 7 per cent o f the 
population now visits unorthodox healers each year. In 1990 Americans 
made 425 million visits to unconventional healers compared with 388 
million to primary care physicians.

T his astonishing resurgence o f alternative and complementary 
medicine throughout the W est, among young and old, rich and poor, 
people o f all ethnic and religious backgrounds and all points on the 
political compass, shows that regular medicine has ceased to convince 
the public o f  its own creed: that it is the only, or the best, means to 
cure their ills.

There is doubtless a ‘proof o f the pudding’ element in this. W estern 
scientific medicine has not fully delivered the goods it promised. 
Everyone is aware that scientific medicine has not proved successful
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against lethal diseases such as cancer, many chronic conditions like 
arthritis, and other severe syndromes, most recently M E  (myalgic 
encephalomyelitis, ‘yuppie flu’ or chronic fatigue syndrome). But 
something more is involved: changing attitudes and outlooks in western 
societies, a growing unwillingness among the public to accept 
unquestioningly the role o f patient (docile and passive), and a desire to 
have a greater say, to assert more power and legal rights, through the 
roles o f  citizen, client, customer and, if  need be, litigator.

T h is new assertion squares with other roles assumed by the populace 
in the contemporary W est. Affluence, education, leisure and many o f 
the values promoted by corporate capitalism have stoked a culture o f 
individual enhancement and free and active choice. As with cars, careers 
or sexual partners, it has become the done thing to shop around for 
healing -  whether in desperation, as an exercise o f the power o f  the 
purse, or as part o f an odyssey o f life. T h e  rigid, pre-programmed 
work-oriented lives o f the bourgeoisie and labouring classes o f earlier 
generations (one job, one spouse, one house, one family) have been 
explicitly or implicitly rejected in the latter part o f  the twentieth century 
as austere, narrow and rigid. Flexibility, permissiveness, variety, 
self-discovery have assumed greater status in our culture o f  self
enhancement or narcissism. There is a new self-assertiveness among the 
sick, perhaps a survival strategy in the teeth o f the extreme 
depersonalization and bureaucratization o f regular medicine.

Initially at least, regular medicine reacted in a negative and 
authoritarian way towards this urge for new medical freedom and 
pluralism, sternly warning the public against the evils o f rampant 
quackery. As late as the 1980s, the B M A ’s medical ethics handbook 
still threatened that practitioners who had dealings with osteopaths and 
similar healers could expect to be the subject o f disciplinary proceedings; 
and a report brought out by the Association in 1986 was condescending 
and antagonistic to other kinds o f healing.

But by the 1990s the B M A  had become somewhat less uptight -  
or had decided that discretion was the better part o f  valour. It produced 
more conciliatory publicity documents, partly on the urging o f  its 
president, the Prince o f W ales (the English royal family has always had 
homoeopathic leanings). Thereafter G P s  readily gave their blessing to 
patients seeing complementary healers, so long as the G P s  retained 
overall clinical control. Indeed, substantial numbers o f G P s  began to 
practice therapies like acupuncture and aromatherapy. By 1988 the
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Royal Society o f M edicine was recommending ‘bridge building’ between 
conventional and alternative medicine.

In France recourse to alternative healers became so common that 
the government established a foundation to study ‘soft medicine’ , with 
five universities offering certificates. In 1997 the founding was 
announced by D r W ah Jun T ze, a professor o f  paediatrics at the 
University o f  British Columbia, o f the T z u  C hi Institute for 
Com plem entary and Alternative M edicine at Vancouver Hospital, 
Canada’s second largest hospital, thanks to a C$6m (U S $4.5m) 
endowment from the Buddhist T zu  Chi Foundation o f Taiwan. T h e 
aim o f  the institute would be to sift scientifically the useful from the 
worthless in the welter o f non-conventional therapies, and to integrate 
what works into conventional practice. O ne in five Canadians are said 
to use alternative medicine.

Stirred by wider consumer protection and rights movements, the 
sick learned to abandon the role o f ‘child’ accepting medicine from a 
paternalistic doctor; they began to assume the guise o f adults. Patients’ 
rights were stressed and the importance o f informed consent and other 
ethical desiderata underlined. T h e  mute deference so characteristic o f 
previous generations -  the assumption among doctors that patients did 
not really want to know what was wrong with them (it would only cause 
needless anxiety), or that they could not possibly understand -  was 
challenged. An English G P  interviewed in the 1980s confessed, ‘I find 
the older working classes and generally the lower-middle classes o f  all 
ages easier to deal with than my own sort. M y own sort ask complicated 
questions and are often dissatisfied with the answers. And want long 
discussion in the middle o f a busy surgery. T h e  others simply listen and 
do what you ask’. Even ‘the others’ are no longer so meek.

These new tensions and uncertainties in the patient-doctor 
relationship are in many ways a response to the modern medicalization 
o f  life -  the widening provision o f medical explanations, opinions, 
services and interventions; the infiltration o f medicine into many spheres 
o f life, from normal pregnancy and childbirth to alcohol and drugs 
related behaviour, in line with a philosophy that assumes the more 
medicine the better. As childhood and old age became subsumed within 
paediatrics and geriatrics, medicine swarmed over new terrains o f life 
during the twentieth century and laid claim both to expertise and to a 
capacity for benevolent action. N ew  medical skills and agencies were 
activated from the early decades o f the twentieth century, professing to
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shield the sick, the disabled and the vulnerable from violence, neglect, 
accidents, poverty and from negative authority figures such as abusive 
parents/husbands, the police, magistrates, judges or prison officers. Be 
it the psychoanalyst’s couch, the baby clinic, the family-planning centre, 
the detox clinic, or the group therapy session, medicine (and its 
increasingly powerful sibling, psychotherapy), could sell itself as a 
benevolent and compassionate institution, a branch o f society devoted 
not primarily to wealth or power but to welfare. T o d ay ’s complex and 
confused attitudes towards medicine are the cumulative responses to a 
century o f  the growth o f the therapeutic state and the medicalized 
society.

T h e  profession regarded and represented this new medical umbrella 
as benign. But the term ‘the medicalization o f society’, used by critics, 
has a routinely negative ring. Historically speaking, the conspiratorial 
reading is inaccurate because medicine never was sufficiently powerful 
to muscle in and assume the reins o f control: the resistance o f the state 
and the inertia o f  the people were too great. It always had to assume 
authority more subtly: there was always to-and-fro, give-and-take, a 
collusive tie in which groups or the population at large stood to gain 
from the empowerment o f medicine.

T h e  entry points o f such medicalization are familiar. O ne has been 
the family, with mothers and babies being targeted. In former centuries, 
mothers were expected to be medical carers to their babies and infants; 
traditional doctors were not keen to treat children because they were 
difficult and unremunerative; and wives and children were excluded 
from the original national insurance schemes. All that changed in the 
twentieth century. Charitable, private and municipal mother and baby 
centres were set up; ante-natal clinics gave instruction on motherhood 
(benefits like free food supplements and orange juice were conditional on 
conforming); and mothers were increasingly encouraged and expected to 
have their babies delivered in hospital rather than, as traditionally, in 
their own homes. Hospital was an excellent base for instilling medically 
sanctioned attitudes towards baby-feeding, baby-rearing and what came 
to be called ‘scientific m otherhood’.

All o f this made perfect sense. T h e  modernized, multipurpose 
hospital gained a reputation for being ‘safe’ because o f its new aseptic 
procedures; the prospect o f a hospital birth was appealing for busy 
mothers with the maternity ward affording a brief haven o f peace. T h e  
hospital could handle emergencies and would be safer in administering
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anaesthetics, particularly the new ‘twilight sleep’ popular in the 1920s. 
In particular, once the sulpha drugs cut puerperal fever and made 
childbirth safe for mothers, there was a new accent on the power and 
expertise o f the hospital and its professional staff to make birth 
completely safe for babies too -  a doubly attractive goal because, with 
birth control, women were choosing to have fewer babies, and the 
survival o f  each perhaps became more significant. M any procedures 
were introduced, including forceps births, the use o f drugs and oxygen, 
techniques o f induction, and finally caesarian sections -  all designed to 
ensure safer, faster, easier delivery and the saving o f premature babies 
who would otherwise have died. Did not the figures speak for 
themselves?

Post-natal care might then be laced with instruction in ‘mother- 
craft’ . Clinics distributed free or cheap milk, orange juice or medi
cines to induce regular attendance and compliance. School medical 
services inspected pupils, advised on dentistry, eye-glasses, hearing aids 
and other appliances, investigated tendencies to rickets, tuberculosis 
and growth disorders, and conducted vaccinations. Paediatrics became 
influential with its concepts o f normal development and the abnormal 
child, physically or psychologically. Parents were instructed through 
various channels how their children should be brought up: they might 
be offered psychiatric advice or family guidance; medical agencies would 
network with social bodies that dealt with children -  the police, juvenile 
courts, family therapy, schools for children with special needs.

M edical interventions grew in all branches o f  life. All the time 
surgery and other procedures associated with hospitals (including, for 
example, blood transfusions) were saving lives that would otherwise have 
been lost, not least those o f war combatants and the victims o f  motor 
accidents and civil violence. Hospital casualty or emergency departments 
became the normal resort for people in times o f crisis. And o f course 
these developments had an enormous impact upon the handling o f 
death, traditionally associated with the home. W ith  new monitoring 
machinery, quasi-surgical interventions and the growth o f respirators 
and all the other technology associated with the intensive care unit -  
the hospital became the place, not where the patient came to die but 
where the apparently terminal patient m ight almost miraculously be 
rescued from death. Doctors thereby assumed control over the rituals o f 
death: what was left o f  the ‘good death’ o f the religious ars moriendi 
yielded to the priests in white coats. In the nineteenth century it had
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been the physician’s role to minister over or administer a peaceful death; 
his modern successor seemed to promise to overcome death. Rendered 
a mark o f  failure, death became a taboo, something to be deferred. T h e  
management o f  death was subjected to medical protocols.

In these and a thousand other ways, twentieth-century medicine 
promised services which would keep people alive longer and improve 
the quality o f life from cradle to grave. Cosm etic surgery m ight be on 
hand to restore damaged people (notably war and accident victims), 
or to beautify the affluent (through nose-jobs, breast implants, or 
tummy-tucks). M edicine might make the infertile fertile, psychotherapy 
would teach the forlorn to know, like and assert themselves.

Such procedures and beliefs -  which may collectively be called the 
medicalization o f  life -  could never have become entrenched had not 
the offerings o f  enthusiastic practitioners, surgeons and psychiatrists 
been accepted as desirable and beneficial. From the inter-war years until 
the 1970s, patients were disposed to regard medical staff as benign: the 
nurse was selfless, humane, generous, warm, motherly; the surgeon was 
a fearless warrior, the physician was wise and dependable. As depicted 
in media representations such as D r Kildare, their image was positive. 
M edicine was a service or commodity everyone wanted more of; for 
much o f the century most people could not get enough o f  it: greater 
supply, fairer, faster, freer access was the call.

M ost spectacularly, there emerged from the early decades o f the 
twentieth century new and remarkable alliances between organized 
medicine and the public, notably in the mobilization o f campaigns 
against lethal diseases such as tuberculosis and polio. O nce the bacterial 
cause o f tuberculosis became known in the 1880s, the idea gained 
currency that the disease could be controlled, even eliminated through 
a great public effort. Around 1900, in Europe and the U S A , local and 
national associations sprang up, launched by activists, to carry out the 
fight. Tuberculosis societies acquired social prestige, often being headed 
by royalty and influential patrons. Mass mobilization publicized the 
disease, educated the people in preventive techniques (campaigns against 
spitting, etc.), promoted ways to reduce risks o f infection, provided for 
the segregation and care o f tubercular patients, and funded research 
into treatments and cure.

Organized in 1892, the Pennsylvania Society for the Prevention o f 
Tuberculosis created an action programme which became a model for 
others. T h e  plan was to publicize the contagiousness o f  the disease,
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instruct the public how to avoid it, visit sufferers, supply them with 
medical assistance, and inform them on hygienic principles.

Tuberculosis societies -  bodies dedicated to the eradication o f a 
particular targeted disease, and generating their own income -  were a 
twentieth-century and largely American phenomenon. For funding, the 
societies appealed to the general public, the key being small regular 
contributions made by the millions. T h e  idea o f selling a special 
tuberculosis Christmas stamp originated in Denmark; by 1920, the 
American Lung Association was raising nearly $4 million from 
Christmas seals alone; by 1950, sales had climbed to $20 million.

A  parallel programme followed with polio. Outbreaks o f 
poliomyelitis -  crippling and sometimes fatal -  increased in many 
European countries in the last decades o f  the nineteenth century, but 
it was in the United States that the summer plague struck with greatest 
severity; there m ight be 50,000 victims in a bad year, mainly children. 
Its cause was disputed and no way was known o f  hindering its spread.

T h e  campaign against polio gained ground once Franklin Delano 
Roosevelt became involved. Roosevelt had contracted paralytic polio in 
1921. Th ough  crippled, he fought to be elected governor o f N ew  York 
and, in 1932, president o f the United States. His political standing and 
his much-publicized fight against the disease were enlisted for 
fund-raising purposes. T h e  President’s Birthday Ball Commission was 
set up; the m oney would be used for polio research, and the first grants 
were made in 1935. T h is was the basis for the National Foundation 
for Infantile Paralysis, which brought massive funding to researchers 
who previously had only small budgets. (Owned and developed by 
F D R , W arm  Springs, Georgia, became a folksy -  i f  W hites O nly -  
rehabilitation resort, the focus o f the nation’s sympathies.)

T h e  National Foundation undertook a massive public relations 
campaign whose focus was the ‘M arch o f D im es’, symbolic o f  the power 
o f countless small donations from the people. Publicity was the essence; 
every advance scientists announced was exploited to demonstrate the 
value o f the work, and to promote further giving. Polio discoveries were 
news; there were pronouncements about the great ‘breakthrough’ just 
around the corner, and both scientists and administrators were involved 
in promotion. Researchers became accustomed to using Madison 
Avenue methods, and an unprecedented rapport was forged between 
doctors, researchers and the people.

Between 1938 and 1962 the National Foundation’s annual income
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averaged $25 million; its total receipts were $630 million: 59 per cent 
went to medical care, 8 per cent to education, 11 per cent to research 
and 13 per cent to administration and fund-raising. T h e  American 
example was followed, on a smaller scale, elsewhere: in 1948, the 
European Association against Poliomyelitis and Allied Diseases was 
founded. After 1952, the W orld Health Organization took a more active 
role.

Initially there were setbacks. In 1935, a vaccine virus was tested: 
about 17,000 children were vaccinated with a very dilute virus but twelve 
developed polio, and six died. T h e  vaccines were deemed unsafe, and 
inoculation was stopped. Controversies flared, mainly surrounding 
Elizabeth Kenny (1886-1952). In 1910, while nursing victims o f 
poliomyelitis in her native Australia, ‘Sister K enny’ began to evolve a 
programme o f physical therapy involving applications o f moist heat and 
a system o f hot packs, passive exercise and constant physical therapy 
(together with an emphasis on will power). All this contradicted 
prevailing approaches, in which rest was prized and paralysed limbs 
were immobilized in casts, braces and splints. Between 1933 and 
1937 Kenny opened the Sister Kenny Institute in Minneapolis and 
several other clinics where she employed her unconventional methods. 
Revered by many, but reviled and ridiculed by leading members o f 
the medical establishment, she defended her techniques and her 
clinics spread across America. T h ere was, in effect, a contest between 
the medical elite, the maverick Kenny, and the public as to who was 
to have ultimate say in the authorization o f new therapies. It was a 
political struggle often to be repeated in medicine in the latter half o f  
the twentieth century.

Against the backdrop o f a serious new polio epidemic with some 
50,000 cases annually in the United States, and growing public unrest, 
the N ational Foundation decided in 1950 to go for a vaccine solution. 
T h e y  found a leader in Jonas Salk (19 14 -9 5), o f  the University o f 
Pittsburgh. Favouring a killed virus vaccine, he reported a series o f 
successful preliminary tests on 23 January 1953. Th ou gh  there was also 
support for the live oral polio vaccine developed by Albert Sabin (1906- 
93) (its attraction was lasting immunity -  and it could be taken on a 
sugar lump), the Immunization Com m ittee o f the National Foundation 
decided to move ahead. Public relations played a part in these decisions: 
Salk reassured the public; Sabin, by contrast, was abrasive; the two were 
at each other’s throats. M oreover, the Salk vaccine (which required
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multiple shots and a booster) was ready for immediate testing, and time 
counted in the public management o f disease control.

An elaborate double-blind test was established involving nearly two 
million children. T h e  results were announced on 12 April 1955, 
unequivocally stating the vaccine was safe. (Salk underscored when 
pressed, ‘W hat is safer than safe?’) Licensing followed. A  million jabs 
were given between 22 April and 7 M ay. T h e vaccine worked, and its 
huge and highly publicized success contributed in no small measure to 
the wave o f emotional optimism about the conquest o f  disease.

T h e  tuberculosis and polio campaigns were successful and relatively 
uncontroversial. H ere were dangerous diseases which the medical 
profession and the public seemed to be joining forces to overcome. 
Such crusades were mirrored and repeated in thousands o f other battles 
against illness -  cancer, cystic fibrosis or heart disease -  or campaigns 
to buy hospital equipment, such as scanners.

These movements help to explain a further phenomenon common 
in the twentieth century: the success o f medical pundits in talking 
directly to the public on key health matters -  sometimes over the heads 
o f their professional peers, and contravening conventional social, moral 
and even medical wisdom. Childbirth has been one classic arena. 
T h ough  birth was slowly becoming safer, a succession o f  dissenting 
voices was raised, protesting against the authorized medical rituals.

In the inter-war years, for instance, Grantly Dick-Read (1890-1959) 
came to believe that the pain suffered during childbirth was created 
by doctors and others. A  Cambridge-educated orthodox physician, his 
experiences in his private gynaecology practice in London led him to 
develop and publicize the ‘Read M ethod o f Natural Birth C ontrol’ , 
which he described in Natural Childbirth (1933). N ine years later he 
published Childbirth Without Fear (1942), which became a bestseller, 
though (predictably) provoking anger from much o f the medical 
establishment. Translated into ten languages, it was the centre o f heated 
debate for both its medical and its social message.

M odern women had grown frightened o f childbirth, Dick-Read 
claimed, and this fear caused muscular tension that led to labour pain 
-  the ‘fear-tension-pain syndrome’. T h e  answer lay in ante-natal 
education; his books sought to speak directly to mothers, instilling 
confidence. Th ough  railing against the ‘unforgivable custom’ o f 
routinely anaesthetizing women during childbirth (this was becoming 
the norm) he did not reject pain relief. I f  women were aware o f what
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was happening, they would probably not need any; but if  they did, then 
relief should be at hand.

Recommending courses o f  psychological and physical exercises, 
Dick-Read promised expectant mothers that they could give birth safely 
and painlessly without drugs. His preparatory sessions combined 
educational lectures and physical techniques for breathing and muscle 
conditioning in a programme emphasizing relaxation, self-assurance, 
understanding o f  the physiological aspects o f childbirth, and a basking 
in the experience. In 1956, the National Childbirth T ru st was set up 
in Britain to take his ideas to a wider audience, and there has since 
been a succession o f  attempts to rescue childbirth from the high-tech 
hospitalized routines increasingly favoured by the medical profession. 
T h e  virtues o f  the ‘active management o f labour’ were praised by the 
obstetrician Kieran O ’Driscoll in 1969; no labour should last longer than 
twelve hours, O ’Driscoll maintained; the administration o f oxytocin (to 
induce contractions) should be ‘a standard procedure, applied in all 
circumstances and by every member o f staff’ . Labour would thus be 
speeded up by conveyor-belt methods. Allegedly, such births were safer; 
but critics judged them merely an institutional convenience. T h e y  were 
growing. In 1964 induced births in England stood at 15.8 per cent; they 
had risen to 40 per cent by 1974.

Dick-Read’s passionate campaigns found echoes in the w ork o f other 
physicians and gynaecologists. In the Soviet Union ‘psychoprophylaxis’ 
-  learning to ignore pain by concentrating on somatic sensations 
elsewhere -  was adopted in 1951 as the official method o f  childbirth 
pain relief. T h e  French gynaecologist Fernand Lamaze (18 9 1-19 5 7) 
went to the U S S R  to study the method and brought it back to France. 
His Painless Childbirth (1956) copied the Soviet idea, adding a scheme 
o f rapid, shallow breathing to control contractions. H e also developed 
a method o f ‘psychoprophylactic’ preparation for expectant mothers, 
based on the Pavlovian system o f ‘deconditioning’ popular in the Soviet 
Union.

H e shared with Dick-Read the belief that the pain experienced 
during childbirth was psychological, and could be avoided by physical 
and mental preparation. ‘Rather than telling the patient to relax,’ he 
said, ‘we enable her to help herself in the various phases o f  labour so 
that she is able to relax.’ Nevertheless, Lamaze retained medical control: 
‘It is necessary to destroy prejudices based on ignorance,’ he declared, 
‘to enlighten the woman by instructing her about the phenomena
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involved in childbirth.’ By the 1970s statements like that were 
unacceptably sexist to feminists protesting against medical paternalism 
and patriarchy; at the time and in context they had an enlightened and 
benevolent ring. Parallels may be found in the psychological and sex 
advice literature o f the early part o f the twentieth century, in which the 
expert, usually male, assumed that women were in need o f  instruction 
in love-making: ‘T h e  wife must be taught, not only how to behave in 
coitus, but above all, how and what to feel in this unique act!’ proclaimed 
T h eo  Van de Velde (18 73-1937) in a popular marital advice book o f 
the 1920s. T h e  condescension o f that statement did not stop the book 
being popular with women; the prospect o f being released from 
ignorance had a compulsive appeal.

Fredrique Leboyer (b. 1918), o f  the Paris Faculty o f  M edicine, took 
to heart earlier suggestions o f the Italian educator, Maria M ontessori 
(1870-1952), that the first impressions o f a baby after birth were vital. 
In Pour une naissance sans violence (1974) [Birth without Violence], he 
described how it should be a gentle experience with lights dimmed and 
the baby placed on the mother’s belly, immersed in warm water to 
mimic the amniotic fluids. H e influenced a fellow countryman, M ichel 
O dent (b. 1930), who combined the techniques o f Leboyer and Lamaze. 
O dent encouraged women to adopt any position they pleased to deal 
with contractions; pain relief would hardly ever be needed.

Initially, activists in the women’s movement were quite enthusiastic 
about the campaigns o f male physicians who seemed to regard the 
preferences o f women-as-patients over and above medical protocols and 
convenience. By the 1980s, ‘birth rooms’ were being set up, birthing 
chairs, discarded centuries earlier, had returned, the importance o f 
mother-baby bonding was being stressed, and childbirth ‘supporters’ 
(usually fathers) had become common. But herein lurked a target for 
charges that this was another (albeit masked) mode o f medical 
dominance. Situations like this have led feminists to speak o f ‘the captive 
wom b’, which involves expert and, generally, male domination over 
women.

Such conflicts, with their jockeying for followers and acceptance, 
have become a central feature o f modern medicalization. L et us briefly 
examine another instance: baby care. Doctors have been giving 
paediatric advice from at least the seventeenth century; what they said 
then had little impact upon the way babies were brought up: children 
were and remained the business o f the mother and the nurse. T h e
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twentieth century, by contrast, has brought platoons o f  doctors, 
psychologists and other professionals and pundits to the fore, proffering 
‘expert’ advice on rearing babies.

‘Scientific’ baby and infant rearing, designed to end the tyranny o f 
habit, gained momentum early in the twentieth century. T h e  founder o f 
behaviourism, John B. W atson (1878-1958), devised a rigorous approach 
in which strict control o f  the child’s environment could be guaranteed to 
produce ‘doctor, lawyer, artist, merchant, child, and yes even beggarman 
and th ief’. Frederic T ru b y  K ing (1858-1938) taught that regularity was 
paramount: babies should be fed by the clock and not on demand. Both 
were influential, but neither as significant as Benjamin Spock (b. 1903). 
Spock stressed freedom, was more relaxed, and chimed with the 
aspirations and outlooks o f the postwar generation. H e spent much o f  his 
career as professor o f child development at W estern Reserve University 
in Cleveland, Ohio, and his approach to child-rearing in The Common 
Sense Book of Baby and Child Care (1946) was a radical departure from the 
prevailing attitudes. T h e  book sold over thirty million copies, more than 
any book published in the United States! Foregoing the more rigid 
methods generally recommended in the 1940s, Spock took a reasonable, 
individualized approach, which later drew accusations that he had 
single-handedly produced the 1960s’ youth rebellion.

Spock offers perhaps the most striking instance o f  a modern medical 
guru, drawing upon his ‘expertise’ but selling it to the public as ‘common 
sense’ . In later life he became something o f a political radical, 
campaigning against the Vietnam  W ar and nuclear weapons, and 
running for the presidency o f  the United States. Despite that 
prominence, sociological critics have cast him as the one who captured 
child-rearing for medical authority.

From the 1960s public disquiet also grew over the depersonalization 
o f  death within the hospital. Institutional death was viewed in the 
medical profession as a case o f failure; the m odem  hospital was dedicated 
to saving lives, not managing death. M edicine strove to develop 
high-tech machinery and the protocols to accompany it, the aim being 
prolongation o f  life at all costs.

In heightening awareness o f the degradation o f death and devising 
alternatives to it, two figures stand out. T h e  Swiss-born physician and 
psychiatrist Elisabeth Ktibler-Ross (b. 1926) pioneered theoretical and 
practical ways o f com ing to terms with dying. A  proponent o f  the Death 
Awareness M ovem ent, Kiibler-Ross’s best-selling On Death and Dying
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(1969) aimed to overcome society’s deep-rooted taboos by encouraging 
frank discussion o f  death. Meanwhile, in a practical and direct way, D r 
C icely Saunders (b. 1918) developed the hospice movement in Britain, 
institutions in which a ‘good’ death was encouraged. In 1967 she 
founded St Christopher’s Hospice in London, so as to create a new ars 
moriendi: pain relief through ample dosing with morphine would dispel 
fear and enable the dying to experience death in a positive way.

A  contrasting philosophy o f dying has recently gained ground, again 
involving an alliance o f  vocal and radical doctors on the one hand and 
concerned members o f the public on the other: the voluntary euthanasia 
movement, intended to avoid the indignity o f a living death. Thanks to 
life-support systems, it is now relatively easy to keep many ‘dead’ people 
artificially alive. T his happened in a grotesquely public way with the 
Spanish fascist leader, General Franco, in 1975. ‘Doctors treating 
General Franco are using everything they have in a determined effort 
to keep him alive,’ a United Press Agency report began:

A  late medical bulletin said the 82-year-old Spanish leader showed 
symptoms of pneumonia and doctors sat him up as part of the 
treatment. One doctor expressed hope for his recovery. At least 
four mechanical devices are being used in the battle for General 
Franco’s survival.

A  defibulator [sic] attached to his chest shocks his heart back 
to normal when it slows or fades; a pump-like device helps push 
his blood through his body when it weakens; a respirator helps 
him breathe, and a kidney machine cleans his blood. At various 
times in his 25-day crisis, General Franco has had tubes down his 
windpipe to provide air, down his nose to provide nourishment, 
in his abdomen to drain accumulative fluids, in his digestive tract 
to relieve gastric pressure and in his left thigh to relieve the pressure 
of blood clots. The effort in itself is remarkable considering he has 
had three major heart attacks.

He has undergone emergency surgery twice -  once to patch a 
ruptured artery to save him from bleeding to death, the second time 
to remove most of an ulcerated and bleeding stomach for the same 
reason. He has taken some 15 litres (4 gallons) of blood transfusions.
His lungs are congested . . .  his kidneys are giving out and his liver 
is weak. Paralysis periodically affects his intestines . . .  he suffers 
occasional rectal bleeding. Ascites causes an accumulation of fluid in 
his abdominal cavity. Blood clots have formed and spread in his left 
thigh. He has lost 9.9kg (22lbs) from his pre-crisis 49kg (nolbs).
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Mucus accumulates uncontrollably in his mouth. Influenza was the 
first official explanation for his confinement to bed on October 17th.

Repugnance grew for the ‘cruelty’ o f  this meaningless prolongation o f 
life, particularly amongst those in a ‘persistent vegetative state’ who 
entirely lack consciousness. O ne response has been an advocacy o f 
euthanasia, and many have tried to devise acceptable procedures for 
mercy-killing, in accordance with the wish o f the dying (and their 
families). These efforts are promoted by pressure groups such as Exit 
in the U K .

Difficult ethical issues are involved. Euthanasia may be squared with 
the professional ethics o f the physician and with common morality 
through the argument that, while it is the doctor’s duty to save life, 
that duty does not run so far as to prolong life through artificial means 
in all circumstances. T h e  Hippocratic oath merely required that the 
physician should do no harm.

Changes in opinion, medical practice and public policy have been 
most remarkable in the Netherlands, where since 1984 the medical 
colleges have accepted euthanasia under strictly controlled circum 
stances. By 1995 a survey suggested that active euthanasia (a physi
cian humanely intervening to end a terminally ill patient’s life at the 
request o f that patient) was taking place in around 1.8 per cent o f all 
deaths. Public acceptance o f such practices had been facilitated by the 
development o f ‘living wills’ . These have been legally binding in South 
Australia since the Natural Death Act o f 1983, and since 1994 in the 
Netherlands, physicians have been legally obliged to honour them -  a 
development welcomed by the medical profession because it frees them 
from legal quandaries.

Such practices have met with a much more divided reception 
elsewhere. In Britain, where euthanasia remains illegal, the pressure 
group Exit has been subject to prosecution, as has the controversial 
American pathologist, D r Jack Kevorkian, who has pioneered 
doctor-assisted suicide, involving himself in many courtroom struggles. 
T h e  legal situation remains contested; in 1997, a N orthern Territories 
(Australia) law permitting medically aided euthanasia was overturned 
by the Australian federal parliament.

Examples o f the politicization o f medicine could be multiplied ad 
infinitum. T h e  field that has brought the most unstable tug o f forces 
between the profession, the public, the state and activists is psychiatry.
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It is noteworthy that all the leading anti-psychiatry campaigners o f the 
1960s and 1970s -  Franco Basaglia (1924-80) in Italy, Thom as Szasz 
in the U  S and Ronald Laing in Britain -  were themselves practising 
psychiatrists, who routinely appealed to the public against their own 
colleagues and profession.

All these instances demonstrate that what has been styled, 
particularly by critics, ‘the medicalization o f life’ cannot be understood 
purely or primarily as some kind o f professional ramp. W hat has 
occurred is not a conspiracy by medical elites to push professional 
dominance into domains traditionally outside medicine’s province, but 
rather the destabilization o f the boundaries o f  lay and professional 
competence in an age o f democracy, when medical professionals often 
feel driven to break out from the iron cages which professional strategies 
have built for them.

If the distinction o f function between practitioner and patient, 
between medical profession and public, was ever simple and clear, it 
ceased to be so in m odem  times. Volcanic controversies have erupted 
■within the medical profession upon fundamental issues o f living and 
dying, integrity and power. In these the public, the sick person, the 
disputed body, is sometimes the football -  as the title o f Brian C lark’s 
(b. 1938) popular play indicates: Whose Life Is It Anyway? (1978). Often, 
though, the public is a player. M edical experts stake their claim for 
authority with a public eager for the confirmation which authority may 
confer. These tangled processes can be exemplified through discussion 
o f  fields such as sexuality, addiction and anorexia.

It has become widely accepted that concepts o f sexual orientation and 
disposition are socially and historically special. O ur discourses specifying 
male and female roles, heterosexuality and homosexuality, stem largely 
from late nineteenth-century medicine and psychiatry. Faced with 
street-walking, child prostitution, domestic violence, incest, and all those 
other festering moral scandals o f the city o f dreadful night which 
shocked bourgeois sensibilities, the prominent sex experts o f the fin de 
siecle such as Richard von Krafft-Ebing (1840-1902) delineated sex roles 
through disciplines like forensic psychiatry and ethnography.

Sexology provided the classificatory and diagnostic systems required 
to administer the asylums, hospitals, reformatories and jails which had 
to cope with the chronic masturbators, simpletons, child molesters, 
rapists, pregnant teenagers, prostitutes, and other sex offenders.
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Facing disorder and delinquency, late Victorian sexual science tabu
lated the varieties o f  erotic disposition, demarcating the normal 
from psychopaths, defectives, recidivists and criminals; in some cases 
detention or medico-psychological therapies were recommended. 
K rafft-Ebing’s encyclopaedic Psychopathia Sexualis (1886) itemized, often 
for the first time, if  occasionally in the decent obscurity o f  Latin, the 
bestiary o f  sexual transgressions, from adultery to zooerasty, by way o f 
bestiality, coprolagnia, exhibitionism, fetishism, sado-masochism, 
satyriasis, urolagnia, voyeurism and a hundred other perversions.

Slightly later, H avelock Ellis’s (1859-1939) Studies in the Psychology 
of Sex (1905-28) extended the terminology o f  psychosexual types: 
homosexuals, paedophiles, nymphomaniacs, fetishists, transvestites, 
zoophiles, and so forth, labellings rare before the twentieth century. 
Perversions were regarded as psychologically based, though deviant 
people, Ellis believed, were scarred by some revealing physical trait: 
effeminacy in the male, dull eyes, thick lips, large labia, preternatural 
hairiness in the female.

M any others around the turn o f the century -  not least Freud him self 
in his Three Essays on the Theory o f Sexuality (1905) -  regarded it as 
advancing the cause o f  scientific and moral progress to insist upon the 
biomedical reality o f  sexual pathologies. ‘Perverts’, they wished to claim, 
were not ‘wicked’, they merely developed that way, their abnormality 
was a kind o f mental or physical sickness, and they should not be 
punished or condemned. T h e founders o f  modern sexology thus staked 
their intellectual authority on the conviction that certain people were 
physically and psychologically predisposed to engage in abnormal, 
inadmissible, and deleterious sexual activity. U ntil the Victorian era, 
‘unnatural’ acts were regarded mainly as vices which m ight be indulged 
by various immature, profligate, impressionable, foreign, or over-sexed 
individuals, succumbing to lust, intoxication, libertinism, opportunity 
or necessity (e.g., in a public school or nunnery). Sodomy, self-abuse, 
and so on had not been interpreted by doctors or moralists as products 
o f abnormal germ plasms or diseased personalities, or as symptomatic 
o f a hereditary group or a psycho-physically bizarre subset. M odem  
sexual science shifted attention from practices to bodies, genes, brains 
and psyches, and systematically pigeon-holed such people as ‘deviants’, 
inverts or homosexuals, narcissists, masochists, degenerates and 
exhibitionists. M odern sexual science invented and popularized all the 
sexual -ists and -isms. But the validity o f  such identifications has been
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contested. In particular, the groups identified have wavered between 
rejecting such names (viewing them as stigmatizing) and embracing 
them (seeing them as exonerating and empowering). T h e  medicalization 
o f sexuality may thus be either a threat or a blessing.

Uncertainty as to how far, if at all, questions o f  sexuality do have, and 
should have, a biomedical substrate, continues to this day, fuelled in part 
by the A I D S  cataclysm. Simon LeVay, an English-born neuroanatomist 
formerly attached to the Salk Institute in San Diego, has recently claimed 
that the size o f  a certain nucleus in the hypothalamus varies with sexual 
orientation: the I N A H -3  nucleus is biggest in heterosexual males, 
smaller in homosexual males and smallest o f all in females. Adducing other 
evidence -  such as experiments showing that rats turned ‘gay’ i f  their 
hormonal balance was altered -  L eV ay argues that medical science is at last 
solving ‘the homosexuality question’. Being gay is not a matter o f  choice or 
a consequence o f  upbringing, but is encoded in biological destiny; sexual 
orientation is in the genes or brain.

H im self gay, and looking back admiringly to the late nine
teenth-century sexologists such as Magnus Hirschfeld (1868-1935), 
L eV ay is convinced that scientific support for the ‘born that way’ claim 
offers the best strategy for the gay community. Critics, including those 
aware o f  how N azi eugenists treated homosexuals during the Second 
W orld W ar, have accentuated the dangers in this new medicalization 
o f homosexuality.

A  parallel case is offered by medical responses to drunkenness and 
addiction. Inebriation was once viewed as a sin, vice or character defect. 
T h e  traditional drunk was a weak and selfish man enslaved to his impulses. 
From the mid nineteenth century, the condition became medicalized, 
with the Swedish physician Magnus Huss (1807-90) creating the disease 
category o f ‘alcoholism’. Powerful voices among the medical and 
psychiatric communities were happy to accept such a model; drying-out 
clinics appeared, precursors o f the modern twelve-point plans. Lay 
activists, notably the Alcoholics Anonymous movement, were often 
receptive to the medical model. It sloughed o ff responsibility, and it gave 
hope: if  alcoholism were a disease, why should it not be cured? Discussion 
assumed new foci: what kind o f a disease was alcoholism?

This debate has rumbled on. T h e  1947 edition o f Osier's Principles 
and Practice o f Medicine took its cue from psychoanalysis, suggesting that 
alcoholism originated in ‘conflicts and maladjustments developing from 
the patient’s family and marital relationships’; two decades later the



seventeenth edition construed alcoholism as a liver disease; by 1980 it 
had become ‘a behavior disorder’. T ugged between different groups 
and values, the concept o f alcoholism was predictably less than stable.

M edicalization o f the eating disorders has also come to play a crucial 
role in the social pathology o f our consumer society. Self-starvation has 
a long history. It was initially encultured within a religious agenda, the 
aim being mortification o f the flesh. All Christians were to renounce 
the deadly sin o f  gluttony and to fast as directed by the Church, but 
desert fathers and hermits pursued food asceticism on a heroic scale. 
T h e y  underwent prolonged fasting or supped on nothing but locusts and 
grass; some female saints pursued particularly pious food preferences, 
refusing all food but the Host.

M edieval Catholicism recognized its perils: fasting unto death was 
tantamount to the ultimate sin o f suicide, and such austerities m ight be 
not piety but vanity, or the promptings o f the Devil. Protestantism was 
robustly dismissive o f such superstitious balderdash and, partly for that 
reason, the Christian era o f  spiritual fasting gave way to fascination with 
starvation as spectacle. T h e  nineteenth century promoted the faster as 
freak, a curiosity for ghouls to swarm around or for commercial 
exploitation midgets and bearded ladies. Proteges o f P. T .  Barnum 
won celebrity as hunger artists, performing before a voyeuristic public, 
titillated by feats o f self-denial and macabre skeletal displays.

At this stage the involvement o f the medical profession became 
significant. Occasionally, physicians authenticated these exhibitions o f  
emaciation, but most often they intervened as sceptics, serving as 
ffaud-busters. T his inescapably led to the third stage. For when these 
public-spirited exposes failed to end the fasting, the doctors had to 
pronounce that it was not, after all, a swindle but a sickness. Self-starvers 
(characteristically female) were not cheats but ill -  sick in body but, 
above all, in mind. T h e  label affixed from early Victorian times was 
‘hysterical’: that portmanteau diagnosis for female perversities and 
expressions o f socio-sexual deviance. From the 1850s, however, 
specialized psychiatric terms were coined: anorexie nerveuse, anorexie 
gastrique and so on.

A  priority dispute erupted around 1870 between (Sir) W illiam  Gull 
(1816-90) and the French neuropsychiatrist, Ernest Lasegue (18 16 - 
83), about who had first deployed the term anorexia nervosa (from the 
1870s the historian can without anachronism speak o f the anorexia 
syndrome). These people were self-starvers recognizably akin to the
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classic anorectics o f  the post-W orld W ar II period. From the 1960s 
anorexia became ‘epidemic’, essentially as a consequence o f socio-sexual 
pressures upon teenage girls and young women. Initially, the medical 
profession was indifferent and dismissive. As with M E  at the close o f 
the century, it was not eager to be involved in what m ight prove a fad. 
Next, doctors predictably accentuated the physical aspects: anorexia was 
a weight or eating disorder to be countered by means devised to restore 
lost flesh. Psychiatric and psychotherapeutic interventions followed, 
particularly once anorexia was taken up by the wom en’s movement, due 
partly to Susie O rbach’s (b. 1946) Fat is a Feminist Issue (1978).

Feminist readings o f anorexia appropriate the stories o f  sufferers 
no less than those pursuing medicalization. Anorexia nervosa cannot be 
parcelled in a reductionist way, isolated from the wider social systems 
and cultural beliefs which provide its roots and afford its meanings: it 
would be false to posit polar rivalry between the ‘disease’ and the 
‘protest’ models. M odern anorexia is the biopsychosocial disorder 
m irroring a society with specific tensions and contradictions: the 
bourgeois family, supportive yet suffocating, and all the paradoxical 
hypocrisies o f modern attitudes towards youth, food, femininity, beauty 
and sexuality, are whipped up by the media and by multi-million pound 
food and style industries.

It is no accident in what remains a man’s world, with a medical 
profession still male-dominated, that it is mainly ‘wom en’s complaints’ 
which have become medicalized. W hat is noteworthy is the variety o f 
the responses adopted and made available for negotiation. Menopause 
is revealing. Anthropologists have pointed out that in many traditional 
societies menopause presents no subjective problem to women. It marks 
their escape from a stage in life which may have been burdensome 
and dangerous (childbearing) and stigmatizing (menstruation viewed as 
polluting). In the W est, however, it is associated with the negative 
aspects o f  ageing and loss o f sexual appeal. M any strategies have been 
developed by experts to help women through the so-called mid-life 
crisis. O ne school o f  physicians, mainly gynaecologists, believes 
menopause should be regarded as a ‘deficiency’ disease; Horm one 
Replacement Therapy (H R T )  is the treatment o f choice. A  second 
group believes that most o f those who seek medical care at menopause 
are suffering from depression, anxious about ageing, loss o f  sexuality, 
and a lack o f  purpose in their lives; perhaps medication is the answer. 
A  third group (mainly family practitioners) believe that trouble at
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menopause arises out o f  role conflict, the ‘empty nest’, a spouse’s 
retirement, and so on. A  fourth group, the ‘stiff upper lip school’, asserts, 
as do some feminists, that the fuss about menopause is part o f  a medical 
plot to demean and pathologize women. M edicine has many tunes and 
many may sing them.

As all these examples o f the politics o f contemporary medicine show, it 
is misleading to represent m odem  medicine as a monolith. N othing 
illustrates this better than the power-play surrounding the disease with 
the highest public profile: A I D S .

In the early 1980s, in the absence o f scientific consensus about the 
cause o f the new syndrome (it did not even have an agreed name), 
any pundit or self-appointed homophobic television evangelist could 
pronounce on the ‘gay plague’ or the ‘wrath o f G o d ’. Scientists 
squabbled over whose baby the new disease should be: epidemiologists, 
public health specialists, virologists, venereologists -  who? T h at clash 
subsided after 1983, when A I D S  was seemingly traced to a vim s, but 
scientific authority was soon tugged and torn by the feud between the 
virologists Robert Gallo (b. 1937) and Luc M ontagnier (b. 1932). T his 
authority was ripped at the seams as the Berkeley immunologist Peter 
Duesberg denied the causal role o f H I  V  and became the dean o f  dissent. 
G allo claimed that Duesberg had no business at the A I D S  table, being 
a mere ‘chemist’, who had improperly ‘gone public’ (a common insult 
among medical scientists). Duesberg’s supporters pointed out that he 
was a member o f the elite National Academy o f  Sciences.

In such a situation, lay persons and A I D S  activists were able to 
command a role often denied those beyond the magic laboratory: 
as participants not just patients and, increasingly, as experts. 
P eo p le-W ith -A ID S  possessed a daring born o f desperation; moreover, 
at least among the N ew  Y ork and San Francisco gay communities, 
P W A s  were middle-class, educated and politically astute, thanks to G ay 
Liberation and especially Act-U p. P W A s  developed an expertise o f 
their own as the establishment expressed its astonishment: ‘It’s 
frightening sometimes how much they know,’ G allo commented -  a 
most illuminating remark.

T h is irruption o f  lay expertise had a surprising impact in the domain 
o f therapeutics. Initially the activists’ complaints were simple: treatment
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was all too little, too late -  get ‘drugs into bodies’ was the campaign 
slogan. But users’ lobbies delved deeper: was the preferred drug A Z T  
(azidothymidine) effective (as prophylactic or treatment)? O r was A Z T ,  
as others claimed, ‘A I D S  by prescription’? W h o  was to decide? And 
who was to determine its distribution? And did the system whereby 
therapeutic innovation was left to the vagaries o f drug-company policies, 
market forces and Food and D rug Administration validation serve 
patients’ interests? W as this ‘good medicine’? W h o  had the right to 
judge ‘good medicine’?

Users’ groups even challenged the design and morality o f  the 
classical clinical trial, one o f medicine’s sacred cows since its designs 
had been standardized in the 1940s. W h y did findings seemingly 
contradict each other? W as it ethically justifiable to maintain the placebo 
group during a lengthy (‘dinosaur’) trial, and so perhaps withhold a 
promising treatment from those whose life was ebbing away? G ay 
journalists likened such ‘laboratory rats’ to N azi holocaust experiment 
victims.

W ith  time ticking away, A I D S  sufferers voted with their feet, 
setting up ‘buyers’ clubs’, making bootleg drugs, smuggling untried 
drugs across the border, or, through drug-sharing, subverting clinical 
trials conducted along the classical model. So persuasive were their 
reasons, so strong the moral case, that a sizable minority o f doctors, 
scientists and even government appointees were won over -  or bowed 
to political pressure. Fresh thinking followed about how clinical trial 
protocols needed to be rewritten, so that patient welfare was respected 
at least as much as the needs o f science. T h e  downside, according to 
many scientists, is that the protocols for ‘pure’ clinical trials, 
painstakingly devised over the course o f  many years, were wrecked, in 
effect setting A I D S  research back a decade and destroying the very 
safeguards patients had once demanded.

W ith  A I D S , the quarrel o f the experts opened a chink into which 
users and lay people could insert themselves as new carriers o f credit. 
Partly by consequence, the traditional idea o f expertise was challenged, 
provoking a great debate as to who was entitled to a seat at the table 
in a paternalistic medical set-up forced to become more democratic, 
accessible and client friendly.

Thus the twentieth century closes with the ownership o f the body 
and the right to speak on sickness profoundly contested. M any voices 
are raised for repossessing the body from a ‘body-snatching’ medicine.
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O ne attempt to do so lies in body culture: keeping fit, working-out, 
body-building. Y et even here problems and paradoxes may lurk: in 
their extreme forms, these movements are self-medicalizing, since the 
creation o f a ‘designer body’ often involves dosing with steroids and 
other hazardous drugs. Empowering ‘health-cults’ could imperil health.

A  parallel may be found in enthusiasms for alternative medicine, 
which may be no less ‘medicalizing’ (and risky) than the orthodox 
medicine they repudiate. Like everybody else, the health-conscious 
individual is caught in a web o f  equivocal influences. M odern health 
preoccupations have spawned a new health mysticism, spurred by big 
companies which profit from vitamin sales and public health 
preoccupation. N o t least, new psycho-spiritualism (‘sickness is all in the 
personality’) uncannily echoes the victim-blaming doctrines o f the moral 
majority (‘sickness is G o d ’s punishment’).



C H A P T E R  X X I I

THE PAST, THE PRESENT 
AND THE FUTURE

a t  t h e  c l o s e  o f the twentieth century, new horizons are visible, but 
so are new problems. W esterners are now living longer. But longevity 
means more time for illness, and implies that greater effort and resources 
will need to be devoted to keeping well -  all the more so as it will 
increasingly fall to individuals to ensure (and insure) their passage 
through the longer journey. In a more health- and beauty-conscious 
culture, keeping up appearances will also become more cosdy and 
energy-consuming.

W e live in an age o f  science, but science has not eliminated fantasies 
about health; the stigmas o f  sickness, the moral meanings o f  medicine 
continue. Previous centuries wove stories around leprosy, plague, tuber
culosis, and so on, thereby creating terror, guilt and stigma. But the 
modern age created similar taboos about cancer (‘the big C ’) as untreat- 
able, fatal, and psychogenic, the product o f the so-called ‘cancer person
ality’, the self that eats itself away through frustration and repressed 
anger. Therapy was hindered and suffering multiplied. M ythologies 
have now grown up around A I D S . In important respects, science itself 
has been the vehicle for the proliferation o f  health fantasies.

M oreover, despite all the advances, medical self-confidence has been 
shaken on several occasions during the past century: in 19 18 -19 , when 
an influenza pandemic o f unprecedented virulence swept the world, 
killing over twenty-five million people, and in medicine’s powerlessness 
against A I D S .  O ther deadly viral diseases loom, such as the M arburg 
virus and Ebola fever. T h e  recent discovery that the cattle disease Bovine 
Spongiform Encephalopathy (B S E ) may, through infected beef, be a 
source o f the Creutzfeldt-Jakob Disease (C J D ) has sparked fears 
respecting other pathogens introduced into the food chain by ignorance, 
carelessness and greed. Such ‘new diseases’ are not unlucky accidents
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but part o f the political and economic system the W est pursues -  relent
less growth and often destructive development. T h e y  are also what 
the Darwinian struggle for survival predicts will never cease. Earlier 
optimism about magic bullets and a pill for every ill now seems sympto
matic o f  a shallow high-tech, quick-fix vision o f  the world, born o f  the 
laboratory and expecting the world to be as controllable as a laboratory.

From  the olympian view, how does medicine’s historical balance- 
sheet stand? Hard to assess. Let us take the most tragic medical disaster: 
women dying in childbirth. Throughout the western world, medicalized 
childbirth has finally, within the last half century, become safe for 
mother and child, with a less than one-in-10,000 risk o f maternal m or
tality. In 1930 an Englishwoman going into labour had a one-in-250 
chance o f not surviving, and a dozen women a day died o f childbirth 
just a century ago (it is now down to one a week). In the worst Victorian 
maternity hospitals, between 9 and 10 per cent o f  women entering m ight 
leave in a coffin. T h e  graph was even grimmer in the American south. 
Rank and riches afforded no insurance policy; nor were things unam
biguously getting better over the years. M aternal mortality -  the out
come o f sepsis (puerperal fever), haemorrhage or toxaemia (eclampsia) 
-  maintained its tragic plateau from mid Victorian times until the 1930s, 
and as Semmelweis found in nineteenth-century Vienna, the peaks were 
sometimes quite Andean.

W as this carnage inevitable? O f  course, some women died because 
they were famished, and others through septic abortions. U ntil the drugs 
revolution (sulpha drugs in the 1930s and antibiotics from the 1940s), 
there was not much that medicine could do to check lethal infections. 
But the majority o f deaths could have been prevented by better obstet
rics. In Britain, home deliveries were performed by low-status midwives 
who had litde training, or by G P s  whose obstetrical education had been 
perfunctory. It was not until 1902 that midwives had to be registered. 
In the United States, deliveries were increasingly performed in hospitals, 
by a high-intervention factory system which relied on sedation, forceps 
and caesarians. In both countries, careless and cavalier practices inflated 
infection rates, long after the Listerian antiseptic revolution could have 
made labour far safer. Obstetrics was a Cinderella service; male prac
titioners did not accord mothers and babies much attention.

Things were different in some countries. Scandinavia and the 
Netherlands were safer places to have a baby. W hy? Because their 
maternity services hinged upon highly qualified domiciliary midwives.
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Training equipped them to deal with all but the most exacting emer
gency cases; they were less trigger-happy with forceps and drugs; and 
delivery by midwife avoided the lethal cross-infections picked up in 
the germ-infested hospital or carried by the jack-of-all-trades family 
practitioner, rushing from infectious cases to women in labour. In short, 
the safest form o f childbirth was traditionally away from hospital and 
from the doctors’ clutches.

W h y didn’t all nations follow the Dutch or Danish leads? It wasn’t 
because doctors elsewhere did not know the perils facing pregnant 
women. Pioneers like Semmelweis had already pointed the accusing 
finger at the profession and its slapdash habits, and many sincere physi
cians agonized over the slaughter o f  the innocents. But gut prejudices 
and professional esprit de corps prevailed. Did not hospitals provide the 
best that science could offer? And how could mere midwives provide safer 
deliveries than top physicians? -  midwives, according to one American 
physician, were ‘filthy and ignorant and not far removed from the 
jungles’. M edicine likes to think it is the most ‘beneficent’ profession, 
but it is deeds not words that count.

W e should certainly not hanker after some mythic golden age when 
women gave birth naturally, painlessly and safely: the most appalling 
western maternal death rate today is among the Faith Assembly religious 
sect in Indiana, who reject orthodox medicine and practise home births; 
their perinatal mortality is 92 times greater than in Indiana as a whole. 
Ignorance may be as lethal as complacency.

M uch light is shed on the enigmatic role played by medicine in the 
modern world by developments over smoking and health. By 1951, it 
had been determined, in a large sample o f  hospital patients, that the 
great majority o f lung cancer sufferers were cigarette smokers. In 1956, 
the results o f a five-year study o f the smoking habits o f 40,000 medical 
practitioners were published. Lung cancer deaths among doctors who 
were heavy cigarette smokers (twenty-five or more a day) were over 
twenty times higher than among non-smokers. T h e  study unleashed 
the criticism that it did not identify the cause o f lung cancer.

T h e  psychologist Hans Eysenck (1916-97) offered a counter-study 
exonerating cigarettes and claiming a statistical connection between 
personality types and proneness to lung cancer. Nevertheless, by 1962 
the Royal College o f Physicians declared that smoking ‘causes’ lung 
cancer and, two years later, the U S  Surgeon-General’s Advisory
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Com m ittee took the same line. In 1964 the Surgeon-General found 
that death from cancer for men who smoked was 70 per cent higher than 
for non-smokers. In 1979 another report from the Surgeon-General 
announced that the main risk from smoking was not cancer but heart 
disease. Doctors took the findings to heart: the numbers o f British 
doctors who smoked fell by 50 per cent between 1951 and 1964, a 
decline much steeper than in the general population. Further links 
between smoking and other serious diseases became clear -  bronchitis, 
circulatory and cardiovascular disorders.

But politicians were used to the stupendous tax revenues from cigar
ette sales, and tobacco companies made large political donations and ran 
forceful political lobbies. Change came slowly. Britain banned television 
advertising o f  cigarettes in 1965 and in 1971 secured an agreement from 
the industry that all cigarette packets would carry a government health 
warning; in the U  S , too, health warnings were introduced on cigarette 
packs. Restrictions on smoking in public places and at work multiplied, 
particularly since the appearance o f data indicting passive smoking. Yet, 
in the early 1990s, fifty million Americans (nearly a quarter o f  the entire 
population, including children) were still regular smokers, and federal 
experts put the death rate from smoking-related diseases at one thousand 
a day. Am ong certain sectors o f the population, notably young women, 
cigarette smoking was conspicuously increasing (smoking allegedly 
creates a powerful personal aura and is believed to aid slimming).

W e now know that tobacco companies were long aware o f the health 
risks o f their products, thanks to experiments conducted by their own 
medical scientists but kept secret. Documentation shows that they delib
erately targeted children and artificially raised the nicotine content o f 
their cigarettes so as to increase addiction. In March 1997 the Liggett 
Group (the smallest o f the five big U S  tobacco companies and the 
makers o f Chesterfield cigarettes) announced a settlement with twenty- 
two American states in which it admitted that smoking was addictive, 
caused heart disease, cancer and lung-related illnesses. T h e  company 
agreed to provide evidence o f meetings between industry lawyers which 
would prove tobacco firms had long known o f the dangers o f nicotine 
and had nevertheless continued to target cigarettes at underage smokers.

W hat has been the role o f medicine in this vast health tragedy, 
costly in lives, costly in resources? Ironically, tobacco was introduced 
and promoted, around 1600, as a medicine, and long recommended by 
doctors for calming the nerves. Clinicians were astonishingly slow to
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sense the dangers; that was the work o f statisticians and epidemiologists, 
once again revealing the divisions within medicine. Despite changes in 
the political climate -  in the United Kingdom , the new Labour govern
ment announced in M ay 1997 its intention to ban all cigarette advertis
ing -  the likelihood is that a product known to cause the deaths o f one 
third o f a million people a year in the U  S alone will remain energetically 
promoted on the open market -  because it is profitable to producers 
and governments, and popular with sectors o f the public. Meanwhile, 
smoking is increasing in many o f  the poorer parts o f the world -  in 
China, cigarette consumption increased from 500 billion in 1978 to 
1,700 billion in 1992. Africa shows a similar picture; much o f the global 
increase is the result o f hard-selling campaigns by western multi
nationals.

Blame for all this can hardly be laid at medicine’s door, but the 
facts indicate how little medicine weighs in the balance o f health. W ith  
stupendous expense o f human skill and money -  smoking related diseases 
cost the N H S  £610 million a year -  modern medicine has developed 
the capacity, through late-stage crisis management, to bestow a few 
extra months or years o f life on some smokers who would otherwise 
have died o f cardiovascular or lung conditions. T h e blessing to the 
individual may be inestimable (or it may simply mean a bad death), but 
that hardly registers on the global balance-sheet. T h e  contribution o f 
prolonging some smokers’ lives is rather slight: most who have been 
diagnosed and treated do not live more than five years. Commonsense 
suggests that the money spent on these forms o f cardiology and oncology 
would be more wisely spent on anti-smoking campaigns, and in research 
into other diseases.

W e have invested disproportionately in a form o f medicine (‘Band 
A id’ salvage) whose benefits often come late, which buy a little time, and 
which are easily nullified by external, countervailing factors. Curative, 
interventionist medicine has played a modest part in shaping wider 
morbidity and mortality patterns within the community, but in terms 
o f its professed aims -  the greatest health o f the greatest number -  the 
olympian verdict must be that much medicine has been o ff target.

U ntil the last hundred and fifty years, the role o f clinical medicine in 
the improvement o f health was tiny. W hether populations grew or 
shrank, were robust or suffered ‘the thousand natural shocks that flesh 
is heir to’, had little to do with medicine, despite its best efforts. T h at
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has changed, though not in simple or predictable ways. In the form o f 
contraceptive pills, medical research is today responsible for capping 
some populations, while, in the form o f rehydration kits and measures 
against infantile diarrhoea, it raises others. M edicine’s role in the future 
o f homo sapiens on this planet is unforeseeable, because the Darwinian 
evolutionary batde between mankind and microbes is itself unpredict
able. It is unlikely that medicine will play a role as important as politics, 
economics, or disease.

Its standing is now highly contested. N ever has it achieved so much 
or attracted such great suspicion. T h e  breakthroughs o f the last fifty 
years have saved more lives than those o f any epoch since medicine 
began. Lewis Thom as (b. 1913) wrote that when he began his career 
in the 1930s

the major threats to human life were tuberculosis, tetanus, syphilis, 
rheumatic fever, pneumonia, meningitis, polio, and septicemia of 
all sorts. These things worried us then the way cancer, heart disease 
and stroke worry us today. The big problems of the 1930s and 
1940s have literally vanished.

M edicine played a large part in that transformation. In 1940, penicillin 
was just being tried out on mice; within a decade it had saved millions 
o f  lives. T h e  1950s extended the ‘first pharmacological revolution’ onto 
a broad front; it produced, in psychotropics like chlorpromazine, the 
first effective medications for mental illnesses; other drug break
throughs, notably steroids such as cortisone, made it feasible to capitalize 
on the growing understanding o f  the immune system. Immunosuppres
sants opened brave new world possibilities for transplant surgery. W ith  
bypass operations and heart transplants beginning in 1967, surgery 
seemed to know no bounds.

Technology and science contributed electron microscopes, endo
scopes, key-hole surgery, C A T  a n d P E T T  scans, M agnetic Resonance 
Imaging, lasers, tracers, ultrasound. Genetic screening and engineering 
have made great headway; gene replacement therapy beckons. Such 
advances have come from the vast investment in and endowment o f 
medicine. In several European Union countries, more than 10 per cent 
o f  G N P  now goes on health; in the U S , the figure is touching 15 per 
cent.

But if  medicine is expanding almost beyond the bounds o f imagina
tion, the euphoria o f the age o f penicillin or the ‘pill’ has turned to
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anxiety. T o d ay ’s headlines are much more likely to be o f fears about a 
new cholera epidemic sweeping South America or plague in India, the 
cloning o f  sheep today and maybe humans tomorrow. For all medicine’s 
successes, who would deny a certain malaise? T h e  atmosphere is one 
o f hollow conquest. T h e  age o f infectious disease gave way to the age 
o f chronic disorders. Longer life means more time to be ill, and medicine 
is more open to criticism.

Drugs have sometimes been disasters; iatrogenic illness has grown; 
research on afflictions like cancer, schizophrenia, diabetes, Alzheim er’s 
and other degenerative diseases creeps at a snail’s-pace; doubts remain 
about the very subject o f  psychiatry. In Britain, the N H S  was allowed 
to disintegrate in the 1980s and became a political football; in the U S , 
insurance and litigation scandals dog the profession. In rich countries, 
the needy still get a poor medical deal. In the T hird W orld, malaria 
and many other tropical diseases continue to spread, while diphtheria 
and tuberculosis, once believed routed, are resurgent in eastern and 
central Europe and in other industrialized nations. N o t least, the A I D S  
pandemic has destroyed any naive faith that disease itself was hors de 
combat. T h e  fact that A I D S  remains without a cure reminds us that 
panaceas cannot be made to order.

Misgivings may be variously evaluated: do we call partial progress 
success or failure? Are shortcomings to be blamed on physicians or on 
politicians? But they are not the heart o f the matter: medicine is arguably 
going through a far more fundamental crisis, the price o f progress and 
its attendant inflated expectations. It is losing its way, or having to 
redefine its goals. In the British Medical Journal in 1949, Lord Horder 
(18 7 1-19 5 5 ) posed the question, ‘W hither M edicine?’, and returned 
the answer direct: ‘W hy, whither else but straight ahead’. Today, no 
thinking person within or outside medicine knows where ‘straight 
ahead’ is.

For centuries, the medical enterprise was too feeble to attract radical 
critiques. From  Cato to Chekhov, medicine had its mockers; yet most 
who could, called the doctor when sick. People did not have high expec
tations, and when the doctor typically achieved little, they did not blame 
him much. M edicine was a profession, but it carried little prestige or 
power. All bowed before death.

In the present century, medicine grew conquering and commanding. 
It now costs the earth and, as its publicity has mushroomed, it has 
provoked a crescendo o f criticism. Historians, social scientists, political
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analysts and the public converge to pose searching questions. From the 
1950s, sociology put medicine under the microscope -  and sometimes on 
the couch. O ne school o f sociologists mounted assaults on professional 
dominance. Another contended that the categories o f medicine -  the 
very notions o f health and sickness, as well as specific diagnosed dis
orders, like hysteria -  were social labels, often involving stigma, victim- 
blaming, scape-goating and the designation o f deviance with respect to 
class, race and gender. N o r was this critique the ritual chanting o f trendy 
Lefdes. A t mid century, the doyen o f  conservative American sociologists, 
T alcott Parsons (1902-79), drew attention to what he called ‘the sick 
role’, a notion reducing the estate o f  medicine to social ritual. Soci
ologists now regularly characterize it as a means o f social control, repro
ducing social norms, exercising social power. O nce medicine proved 
effective, the scourge o f pestilence was forgotten, and the physician no 
longer had to be thanked and could be disparaged as a figure o f authority, 
a tool o f patriarchy or a stooge o f the state.

In another key respect, medicine has become the prisoner o f its 
success. Having conquered many grave diseases and provided relief from 
suffering, its mandate has become muddled. W hat are its aims? W here 
is it to stop? Is its prime duty to keep people alive as long as possible, 
willy-nilly, whatever the circumstances? Is its charge to make people 
lead healthy lives? O r is it but a service industry, on tap to fulfil whatever 
fantasies its clients may frame for their bodies, be they cosmetic surgery 
and designer bodies or the longing o f post-menopausal women to have 
babies? In Gulliver's Travels (1726), Jonathan Swiff exposed, through 
his portrait o f the wretched Struldbrugs, the follies o f hankering after 
immortality. It may be that medicine has to learn that lesson all over 
again.

M any o f these quandaries in a particular case can be resolved with 
common decency, goodwill and a sensible ethics committee. But in the 
wider world, who can decide the direction medicine should now take? 
In the rich world, it has accomplished its basic targets as understood 
by Hippocrates, W illiam  Harvey or Lord Horder -  who will decide its 
new missions?

T h e  irony is that the healthier western society becomes, the more 
medicine it craves -  indeed, it regards maximum access as a right and 
duty. Especially in free market America, immense pressures are created 
-  by the medical profession, by medi-business, the media, by the high- 
pressure advertising o f pharmaceutical companies, and dutiful (or
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susceptible) individuals -  to expand the diagnosis o f  treatable illnesses. 
Scares are created. People are bamboozled into lab tests, often o f  dubi
ous reliability. Thanks to diagnostic creep or leap, ever more disorders 
are revealed. Extensive and expensive treatments are then urged, and 
the physician who chooses not to treat may expose him self to malpractice 
accusations. Anxieties and interventions spiral upwards like a space-shot 

o ff course.
T h e  root o f the trouble is structural. It is endemic to a system 

in which an expanding medical establishment, faced with a healthier 
population, is driven to medicalizing normal events like menopause, 
converting risks into diseases, and treating trivial complaints with fancy 
procedures. Doctors and ‘consumers’ are becoming locked within a 
fantasy that everyone has something wrong with them, everyone and every

thing can be cured.
M edical consumerism -  like all sorts o f consumerism, but more 

menacingly -  is designed to be unsatisfying. T h e  law o f  diminishing 
returns necessarily applies. Extending life becomes feasible, but it may 
be a life exposed to degrading neglect as resources grow overstretched 
and politics turn mean. W hat an ignominious destiny if  the future o f 
medicine turns into bestowing meagre increments o f unenjoyed life!
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T h e  close o f m y history thus suggests that medicine’s finest hour is the 
dawn o f its dilemmas. For centuries medicine was impotent and thus 
unproblematic. From the Greeks to the First W orld W ar, its tasks were 
simple: to grapple with lethal diseases and gross disabilities, to ensure 
live births and manage pain. It performed these with meagre success. 
Today, with ‘mission accomplished’, its triumphs are dissolving in dis
orientation. M edicine has led to inflated expectations, which the public 
eagerly swallowed. Y et as those expectations become unlimited, they 
are unfulfillable: medicine will have to redefine its limits even as it 
extends its capacities.
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Every way of organizing a bibliography has its problems; every approach falls 
between many stools. I have chosen not to present a discursive essay or an 
annotated bibliography, for that would have duplicated the writings by Gert 
Brieger, Jonathon Erlen and others listed below in the Bibliography section. 
Instead I have gone for a series of lists, internally sub-divided and arranged 
in alphabetic order; this at least has the virtues of brevity, clarity and ease of 
reference.

I have divided what follows into two parts; first, works of a broad nature 
and, second, those relevant mainly to a particular chapter. T o  keep it within 
manageable proportions, I have stuck almost wholly to English-language 
sources and mostly omitted scholarly articles, because they are narrower and 
less accessible. For mention of such works, the footnotes and bibliographies 
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most heavily or which should be a high priority for all wishing to read further. 
What follows makes no pretence to comprehensiveness; it indicates works 
which I have found especially helpful and which contain fuller discussions of 
the materials all too briefly digested in the text.

Certain works are outstandingly valuable and must be mentioned now. 
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in English.
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University of Pennsylvania Press, 1997) explores the cultural significance of 
the Harveyan physiology of the heart.
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b acterio logy 1 0 - n ,  419; and beriberi 553; 
and pellagra 552; bacterio logical m odel o f  
disease control 4 19 -2 0 ;  19th C  4 2 8 -3 0 ;
U S  in 20th C  530 

bacteriophage 455 
‘bacteriostatic’ action 453 
Baghdad: as m edical centre 95; first hospital 

104; a l-M u ’tadidi H ospital 96 
Baglivi, G io rg io  (1 6 6 8 -1 7 0 7 )  2 2 8 -9 , 24^;

Praxi Medica 246 
Baikie, W illia m  (1 8 2 5 -6 4 )  465 
Baillarger, Jules (18 0 9 -9 0 ) 503 
Baillie, M a tth ew  ( 1 7 6 1 - 1 8 2 3 )  264, 266, 292;

Morbid Anatomy . . .  264 
balance: disease as im balance 49, 56; health as 

hydrostatic equilibrium  246; horm onal, and 
hom osexuality 704; in fo lk  m edicine 39; 
physiological 260
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balance o f  opposites, Ju n g  5 17  
balance (w eigh in g m achine) 228 
Bald and C ild , Leechbook 91 
baldness: E gyptian  treatm ent 48; L a n ffan c on 

” 7
Balint, M ich ael (1 8 9 6 -19 7 0 )  683; The Doctor, 

the Patient and the Illness 683 
Balkans, plague in  238 
ballistic tests, hum an 650 
B allonius, W ilh e lm  600 
Baltim ore, Johns H op kin s university  336, 419 , 

480, 532, 616  
Baltim ore, D a v id  (b. 1938) 576 
Bancroft, T . L .  (1 8 6 0 -19 3 3 )  475 
‘Band A id ’ salvage 714  
bandaging, 19th C  im provem ents 383 
B ang, Bernhard (1 8 4 8 -1 9 3 2 )  444 
Banting, F red  ( 1 8 9 1 - 1 9 4 1 )  567 
barber-surgeons 3 1 , 288; form al organization  

119; m edieval E u rop e 116 , 1 1 9 - 2 0  
barbitone 675 
barbiturates, 19th C  675 
‘barefoot doctors’, C h in a  16 1 , 485 
Barensprung, F .W .F . von  (1 8 2 2 -6 4 )  344 
B arger, G e o rg e  (1 8 7 8 -19 3 9 )  571 
‘ barium  sw allow s’ 606 
Barnard, C hristiaan  (b. 1922) 6 2 1, 622 
B arry, Jam es (1 7 9 7 -1 8 6 5 )  357n 
B artholin, T h o m a s ( 1 6 1 6 -8 0 )  i8 in ,  2 1 9 -2 0 ;

Vasa lymphatica . . .  220 
Bartholom ew  the E nglishm an (d.1260) 109;

De proprietatius rerum 109 
Barton, C lara ( 1 8 2 1 - 1 9 1 2 )  378n, 379 
Basaglia, F ranco  (19 2 4 -8 0 ) 702 
Basil, S t (3 2 9 -7 9 )  87 
Bassi, A gostin o  ( 1 7 7 3 -1 8 5 6 )  430 
Bassini, E doardo (1 8 2 4 -19 2 4 )  373 
Bastian, H .C . ( 1 8 3 7 -1 9 1 5 )  548 
Bateson, W illia m  (1 8 6 1 -1 9 2 6 )  586 
Bath: hospital founded 298; spa 2 6 7 -8  
Battey, R o b ert 364
Battie, W illia m  ( 1 7 0 3 -7 6 )  298; A  Treatise on 

Madness 273 
Bauhin, C asp ar (1 5 6 0 -1 6 2 4 ), Pinax theatri 

botanici 192 
Baum ann, E ugen  (18 4 6 -9 6 )  564 
Bavolek, C ecilia  (patient) 6 17  
Bayer d ru g  com pany 448n, 453, 663, 675 
Bayle, A nto in e E au ren t (1 7 9 9 -1 8 5 8 )  5 0 5 -6  
Bayle, G aspard L a u ren t ( 1 7 7 4 -1 8 1 6 ) :  

Recherches sur la phthisic pidmonaire 3 1 1 , 581; 
Traite des maladies cancereuses 312 

Bayliss, W illia m  (18 6 0 -19 2 4 ) 563, 570, 571 
B ayt al-H ikm a (ert.832) 95 
B azalgette, Joseph (1 8 1 9 -9 0 )  413 
B C G  vaccine 442, 485 
Beard, G e o rg e  M . (1 8 3 9 -8 3 ) 5 1 1 - 1 2  
Beaulieu, Jacques de ( 1 6 5 1 - 1 7 1 9 )  278 
B eaum ont, W illia m  (1 7 8 5 -1 8 5 3 )  323;

Observations on the Gastric Juice and the 
Physiology o f Digestion 323 

Beauperthuy, L o u is  ( 1 8 0 7 - 7 1 )  472 
Beck, A braham  A dolp h  (1 8 6 3 -1 9 4 2 )  541 
B ecquerel, A lfred  ( 1 8 1 4 - 6 2 )  345 
B ecquerel, H en ri (1 8 5 2 -19 0 8 ) 607 
B eddoes, T h o m a s (17 6 0 -18 0 8 ) 248, 254, 293, 

304; Considerations on the Medicinal Use of 
Factitious Airs (with W a tt) 254 

Bede, the V en era b le  (r .6 7 2 -7 3 5 ) 91 
Bedlam  see B ethlem  hospital 
bedside m edicine 10, 68, 2 31, 672; 

E n ligh ten m en t 256; H ip p o cra d cs 5 8 - 9 , 6 1, 
229; lim itations 339, see also d octor-p atien t 
relationship; patients 

Beecham , T h o m a s (1 8 2 0 -19 0 7 )  389 
Beecher, H .K . (1 9 0 4 -7 6 )  651 
Beeckm an, Isaac (1 5 8 8 -1 6 3 7 )  217 
Beers, C liffo rd  W . (1 8 7 6 -1 9 4 3 )  5 0 4 -5 ; A  

Mind That Found Itself 504 
behaviour, p hysiological causes 64 
behaviour m odification 523 
B ehring, E m il ( 1 8 5 4 - 1 9 1 7 )  4 3 8 -9 , 446 
Beijerinck, M artin us W ille m  ( 1 8 5 1 - 1 9 3 1 )

459
B elfield, W illia m  (1 8 5 6 -1 9 2 9 )  605 
Belgium : health care expenditure 659 table, see 

also G h eel
B ell, C h arles (1 7 7 4 -1 8 4 2 )  3 17 , 327, 3 6 1 - 2 ,  

536, 545, 546; Essays on the Anatomy of 
Expression in Painting 317;  Idea of a New 
Anatomy o f the Brain 536, 538 

B ell-M agen d ie  L a w  538 
Bell, John (1 6 9 1 - 1 7 8 0 )  3 1 - 2  
B ell, John (1 7 6 3 -18 2 0 )  363 
Bellers, John ( 1 6 5 4 - 1 7 2 5 )  297 
B ell’s palsy 545
B elm on t H osp ita l, therapeutic com m unity 522 
Bencao gangrnu 150
B enedetti, A lessandro (c .14 5 0 -1 5 1 2 )  169, 178;

Historia corporis hum ani. . .  178 
Benedictine rule, care o f  the sick 111  
B ennett, John H u gh es ( 1 8 1 2 - 7 5 )  33 L  34 z > 

372
benzedrine 573 
benzoin 102
benzoyl radical, d iscovery 324 
Berengario  da C a rp i, (r .14 6 0 - 1530) 1 7 7 - 8 ,  

'79
Bergm ann, E rnst von  (1 8 3 6 -1 9 0 7 )  373 
beriberi 5 5 3 -4 ;  in rice cu ltures 28, see also 

deficiency diseases 
B erkenhout, John (7 1 7 3 0 -9 1) , Symptomatology 

267
Berlin: as centre for m edical science 529; 

ch ildren ’s hospital 387; hospitals 297; 
Institut far  Infectionskrankenheiten 529; 
population grow th  399 

Bernard, C lau d e ( 1 8 1 3 - 7 8 )  314, 323,
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337_4I> 35° .  542> 56 j > 56 2. 563> 56 7> 58° , 
629, 64911; Introduction a Vetude de la 
medecine experimentale 339, 527 

B ernard, Joseph 609
Bernard o f  C lairvaux, St ( 1 0 9 0 -1 1 3 3 )  n o
B em ard in e, S t 111
B em h eim , H .M . ( 1 8 4 0 -1 9 1 9 )  513
B erthold , A rn old  ( 1 8 0 3 -6 1 )  562
B est, C h arles (1 8 9 9 -19 7 8 )  567
beta-blockers 5 8 3 -4 , 626
B ethlem  hospital (‘B edlam ’) 127, 196, 198,

298, 494 . 4 9 7 - 8  
Bevan, A neurin  (1 8 9 7 -1 9 6 0 )  653, 654 
Bevan, John 605 
B everid ge R ep o rt 559, 652 
B everidge, S ir  W illia m  (1 8 7 9 -1 9 6 3 )  652, 654 
bezoar 269
Bhavam isra, Bhavaprakasa (16th  C )  138 
Bbela Samhita 138 
B ible 14, 8 4 - 5 ,  86, 12 1, 170  
B icetre hospital 4 9 5 - 7  
B ichat, M a rie  Fran5ois X avier (1 7 7 1 -18 0 2 ):  

Anatomic genbrale 265, 307, 313 , 314, 320; 
Traite des Membranes 2 6 4 - 5 , 3°7  

‘b ig  b e lly ’ see schistosom iasis 
B igelo w , Jacob ( 1 7 8 7 - 1 8 7 9 )  677 
B iggs, H erm an n  M . (1 8 5 6 -1 9 2 3 )  4 19  
Bignam i, A m ico  (1 8 6 2 -19 2 9 )  470 
Bildungstrieb 251
bile: and illness in G re e k  m edicine 57; biliary 

disease, surgery fo r 598, 602, 604; in 
A yu rved ic m edicine 138; m icroscop ic study 
224, see also b lack bile; hum ours; ye llow  bile 

bilharzia see schistosom iasis 
b ilirubin 332
B illings, John Shaw  (1 8 3 8 -1 9 1 3 )  528 

B illro th , T h o m a s  (18 2 9 -9 4 )  373> 5^4 > 597> 
5 9 8 - 9 ;  ‘ B illroth  I ’ operation  602; ‘B illroth  
I I ’ operation 603; Die allgemeine chirurgische 
Pathologic und Cbirurgie 599; Wer ist 
musikalisch? 598 

bimaristan see hospitals 
bing 154
B inger, C a rl (1 8 8 9 -1 9 7 6 )  $28, 6 6 9 -7 0 , 683 
Binns, Joseph (d. 1664) 189 
biochem istry: and n eu ro lo gy  $34; 19th C  

advances 528; 19th C  basis 324; research 
5 5 1 - 6 0

b io logical warfare: B iologica l W eap on s 
C o n ven tion  652; invention  123; Iraq 652; 
Japanese research 650; sm allpox stocks 486; 
U K  650; U S A  650; U S S R  652 

B iologica l W ea p o n s C o n ven tion  (1972) 652 
biology: and m edicine 253, see also cell 

b io logy; m olecular b io lo gy  
b iom edicine see scientific m edicine; ‘w estern ’ 

m edicine 
biopsies 588
b io tech n olog y  12; m onoclonal antibodies 577

birth see childbirth
birth control: and eugenics 640; M a lth u s’ view  

398; m edieval w est 1 2 8 - 9 , jee a^° 
contraception 

birth defects, reconstructive su rgery  for 618 
birth rate, rise in  301
al-B iruni, A b u  R ayhan ibn  A hm ad (A l-B iruni; 

9 7 3 -1 0 4 8 )  9 7 - 8 ;  Kitab al-Saydanah f i  al 
Tibb 101

B ishop, K ath erin e S co tt ( 1 8 8 9 -1 9 7 6 )  555 
Bism arck, O tto  von  (1 8 1 5 - 9 8 )  353, 354, 630, 

638
bism uth salts, and X -rays 606 
bitters 268
black bile 57; and cancer 575; and fever 75; 

and insanity 81; seasonal association 60, see 
also hum ours 

B lack D eath  26, 103, 118 , 1 2 2 - 4 ,  I24 i a° d  
lep rosy 122; explanations for 1 2 4 - 5 ;  
treatm ent 125 

Black, S ir D o u gla s (b. 1913 ) 667 
B lack, S ir Jam es (b. 1924) 583 
B lack, Joseph (1 7 2 8 -9 9 )  2 5 3 - 4 , 26 ° , 290 
black m edical students, U S  m edical schools 

S3 2
black patients, syphilis experim ent 520 
Black R ep ort (Inequalities in Health) 66-j 
Blackw ell, E lizabeth  ( 1 8 2 1 - 1 9 1 0 )  357, 364 
bladder can cer 626

bladder stones: H ip pocratic m edicin e 59; in 
ancient E g y p t 19; lith oto m y 278; 
operations, al-Z ahraw i 99; P ep ys’ 235; 
quack rem edy 285; treatm ent, h istory  278 

Blaise, S t (d. 316) 111  
Blake, W illia m  ( 1 7 5 7 - 1 8 2 7 )  8 
B lalock, A lfred  (1 8 9 9 -19 6 4 )  6 1 6 - 1 7  
Blane, S ir G ilb e rt (1 7 4 9 -1 8 3 4 )  296 
‘bias’ (van H elm ont) 208 
blastem a th eory  331, 575, 576 
bleeders, pre-Islam ic m edicine 93 
bleeding: m echanism s to  stop 35, see also 

b lood -lettin g  
B leuler, E ugen  ( 1 8 5 7 -1 9 3 9 )  5 17  
blindness: A frican  river blindness 19, see also 

night-blindness 
blood: A risto tle ’s study 65; as hum our 57, 60; 

as life 39; cleansing, native A m erican  
m edicine 193; com position , 19th C  study 
342; diseases of, A yu rved ic m edicine 139; 
disorders, fo lk  m edicine for 38; G a le n ’s 
study 76; in G re e k  m edicine 54, 57; in 
Jew ish teachings 85; ‘life-p rin cip le ’ 252; 
L o w e r ’s study 221; oxidation 254; 
oxygenation  338, see also body fluids; 
circulation o f  the blood; haem atology; 
hum ours; pulsation; throm bosis 

blood  banks 591
blood  cell counts, in diagnosis 678 
blood cells, m icroscop ic study 224
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blood  clo tting , anastom osis for 615 
blood  counts 598 
blood  groups 591
blood  pressure: and brain w ave research 550; 

and pituitary gland 5 6 5 - 6 ;  detection 678; 
im plant o f  goats’ testicles 568; m easurem ent 
344; treatm ent 573, see also hypertension 

b lood  transfusion 234, 5 9 0 -9 1 ;  and A I D S  

594
blood  types 591 
b lood  vessels see arteries; veins 
b loo d -flo w  con trol, and vasom otor nerves 542 
b lood -lettin g: and astrology, m edieval Europ e 

116; as surgical procedure, Renaissance 
1 8 9 -9 0 ; A yu rved ic m edicine 139; C h in ese 
m edicine 149; dangers 266; for fevers 261, 
262; for m adness 127, 272, 500; fo r syphilis 
175; G a le n ’s studies 7 5 - 7 ,  216; G re e k  
m edicine 57, 58; in  19th C  3 1 3 - 1 4 ,  600, 
674, 680; L an fran c on  117 ; num erical 
m ethod to  test 3 1 2 - 1 3 ;  pre-Islam ic 
m edicine 93; Renaissance controversy 
1 7 0 - 7 1 ;  al-Z ah raw i 99, see also b leeding 

b lood-lust, as insanity 81 
‘b loo d y  flux’ see dysentery 
blue baby syndrom e 6 1 6 - 1 7  
B lue C ross p rogram m e (U S A ) 647 
‘blue pills’ (calom el) 2 6 6 - 7 , 269, 674 
B lue Shield p rogram m e (U S A ) 647 
B lum enbach, Johann F ried rich  (1 7 5 2 -1 8 4 0 )  

2 5 1 - 2 ;  De generis bumani varietate nativa 

25 2
B M A  see B ritish  M ed ical A ssociation 
B obb itt, John (patient) 623 
B obbs, John S. 602
B occaccio , G iovan n i ( 1 3 1 3 - 7 5 ) ,  Decameron 

I23
body: and soul 84, 250; as com m od ity  625; as 

m achine 228; A sclepiades on  70; beliefs 
ab out 5, 3 6 -4 3 , 85, 87, 1 3 1 - 4 ,  1 3 6 - 7 ;  fo lk  
m edicine 3 7 - 9 ;  fundam ental constituents, 
A yu rved ic m edicine 138; G re e k  concepts 
5 1 , 5 6 - 7 ,  64; hydraulic m odel 246, 247; 
internal regulation  562; L o c k e  on 243; 
luring ailm ents to  extrem ities 39; 
m on itorin g o f  functions 228, 3 4 4 -6 ; 
ow nership  625; parts o f  the body, A yurvedic 
m edicine 139 

b o d y  fluids, in diagnosis 678 
b o d y  lore 3 6 -4 3
b od y processes: analogies 3 8 - 9 , 50, 56;

Erasistratus’ study 68 
b od y transplants, ‘to tal’ 622 
bod y-sn atch in g 3 1 7 - 1 8 ,  409, 625 
B oe, F ranz de le (Franciscus Sylvius 1 6 1 4 - 7 2 )

22° ,  253 
B o er W a r, typ h oid  deaths 443 
B oerhaave, Flerm an (1 6 6 8 -17 3 8 )  246, 247, 

248, 250, 2 5 1, 260, 290, 344; Elementa

chemiae 290; Institutiones medicae 246, 250, 
290 

B ogar 143
bo ilin g  alive, Japanese studies 650 
boils, see also staphylococci 
B oissier de Sauvages (1 7 0 6 -6 7 )  248, 252, 261 
B ok, C u rtis (1 8 9 7 -1 9 6 2 )  656 
Bologna: dissection in 1 3 2 - 3 ;  licen sin g o f  

doctors 120; m edical education 1 1 3 - 1 4 ;  
university 113 

bone cancer 575n 
bone grafts 384 
bone-m arrow  cells 593 
bone-setters 31; and orthopaedics 383 
bones: illustration 248; m icroscop ic study 225 
B onet, T h e o p h ile  (16 2 0 -8 9 ) 263, 565 
B oniface VTII (Pope; 12 9 4 -1 3 0 3 )  132 
book o f  w ounds (Edw in Sm ith papyrus) 47 
B oord e, A ndrew e (r. 1 4 9 0 -15 4 9 ), Compendyous 

Regyment. . .  199 
B ordeu, T h e o p h ile  de ( 1 7 2 2 - 7 6 )  247, 248, 

252, 5 6 2 -3  
B orelli, G iovan n i (16 0 8 -9 7 ) 223, 227; De 

motu animaliu?n 227 
B orrom eo, C a r lo  (1 5 3 8 -15 8 4 )  237 
B ostock, John ( 1 7 7 3 -1 8 4 6 )  447 
botany, m edical 79, 10 1, 1 9 1 - 2 ,  255, 393, see 

also herbal rem edies; plants 
bottle-feedin g, en couragem ent 641 
botulin  bom bs 650 
botulism  16
Bougainville, L ou is-A nto in e de ( 1 7 2 9 - 1 8 1 1 )  

301
B ouillard, Jean Baptiste ( 1 7 9 6 - 1 8 8 1 )  314  
B ourgeois, L ou ise  (1 5 6 3 -1 6 3 6 )  231 
bovine spongiform  encep halop athy (B SE ) ip n , 

710
B ow ditch, H en ry  P ickerin g  ( 1 8 4 0 -1 9 1 1 )  329 
bow el inflam m ation, surgery for 598 
B ow er m anuscript 144 
B oyd O rr, John (1 8 8 0 -1 9 7 1 )  5 5 8 -9 ;  Food;

Foundation o f World Unity 559 
B oyle, R o b ert ( 1 6 2 7 - 9 1 )  112 , 220, 221, 243, 

344
Brahm s, Johannes (1 8 3 3 -9 7 )  598 
Braid, Jam es (1 7 9 5 -1 8 6 0 )  513 
brain: adaptability 550; and bacterial infections 

520; diseases o f  613; electricity, 
m easurem ent 541; im aging techniques 610; 
in  A lzh eim er’s disease 549; inflam m ation 
282, 509; L eo n ard o ’s study 177; lesions, and 
speech defects 541; m appin g 540, 612; 
m ental illness as brain disease 5 0 8 -9 ; 
m icroscop ic study 224; neurophysiological 
studies 5 3 6 -9 ;  phrenological doctrines 499; 
research 535; scanning 550; sensory input 
541; surgery 6 1 2 - 1 3 ;  tum ours, location  
612; V esalius’ study 1 8 0 -8 1 ;  T h o m a s 
W illis ’ study 242, see also cerebrum
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‘brain death ’ 36
brain function: and brain w ave research 

5 4 9 -5 0 ; A risto tle ’s interpretation 65, 67; 

early study o f  10; Erasistratus’ study 68; 
G a le n ’s study 77; G re e k  m edicine 55; 
H ero ph ilu s’ study 67; 19th C  advances 528; 
recovery 542 

Brain (jou rn al) 548 
brain localization  538 
brain tum ours, surgery 6 1 2 - 1 3  
B ram w ell, B yrom  ( 1 8 4 7 - 1 9 3 1 )  548 
brandy, as m edicine, 19th C  675 
B razil: m alaria in 4 7 1 , 472; yellow  fever 

co n tro l 474  
‘breakbone fever’ see dengue 
breast cancer 575, 6 0 3 -4  
breast im plants 618
breast-feeding, en couragem ent 274, 294, 641 
b reathin g see respiration 
B retonneau, P ierre-F id ele  ( 1 7 7 8 - 2 )  438 
B reuer, J o se f (1 8 4 2 -19 2 5 )  5 1 4 - 1 5 ,  516;

Studien iiber Hysterie (with Freud) 515 
B righam , A m ariah (1 7 9 8 -1 8 4 9 )  5 0 0 -50 1 
B righ t, R ichard (1 7 8 9 -1 8 5 8 )  270, 318, 345, 

567; Reports o f Medical Cases . . .  318 
B righ t’s disease 345, 620 
B rinkley, John R. (1 8 8 5 -19 4 2 )  568 
Brissot, P ierre (d .1522) 171 
Bristol, hospital founded 298 
Britain see U n ited  K in gd o m  
British  A ssociation  fo r the A dvancem ent o f  

Scien ce 532 
British E ast India C o m p a n y 145, 664 
British H eart Foundation 533 
British Institute fo r Preventative M ed icin e 529 
B ritish  M ed ical A ssociation 30, 518 , 532, 638; 

and alternative m edicine 689; and N H S  
653; and vivisection 335; in 19th C  354,
356; w om en  in 357 

British Medical Journal 354, 523, 529, 604, 716  
British N u rses’ A ssociation 379 
B ritish  P h ysio logical S o ciety  3 3 6 - 7  
B ritish  S o ciety  fo r Psychoanalysis 518 
Broca, Paul (18 2 4 -8 0 ) 5 4 1, 548 
B roca’s con volu tion  548 
B rock, S ir  R ussell (19 0 3 -8 0 ) 616  
B rocked on , W illia m  ( 1 7 8 7 -1 8 5 4 )  449 
B rodkey, H aro ld  630 
brom ides, for pneum onia 6 7 4 - 5  
brom ine, as antiseptic 370 
B rom p ton  H ospital 386
bronchitis: and sm okin g 713 ; as w inter disease 

60; in  general practice post W W 1 684, see 
also chest diseases 

bronchodilators 460 
B ron ze A ge (4000 b c )  44 
brothels, licen sin g 186 
Broussais, F .J.V . ( 1 7 7 2 -1 8 3 8 )  3 1 3 - 1 4 ,  337; 

Examen des doctrines medicates . . .  313

brow n lu n g  disease 400 
B row n, Isaac B aker ( 1 8 1 2 - 7 3 )  3^4 
B row n, John (1 7 3 5 -8 8 )  262, 314  
B row n, L ou ise  (patient) 624 
B row n, M ich ael (b. 1941) 585 
B row n-Sequard, C h arles E douard  ( 1 8 1 7 - 9 4 )  

542, 563, 568, 580 
B row ne, W .A .F . (18 0 6 -8 5 ) 494 ! What 

Asylums Were, Are and Ought to Be 4 9 4 - 5  
B ruce, M a jor D avid  444, 4 77 , 478 
Brucella abortus |q 
brucellosis 17 , 444 
brucine, refin ing o f  334 
BrUcke, E rnst (1 8 1 9 -9 2 )  327, 328 
Bruges, w ater system  120 
Brunfels, O tto  (14 8 8 -1 5 3 4 ), Herbanim vivae 

eicones 191 
B runonian m edicine 262 
B runschw ig, H ieron ym us (1 4 5 0 -3 ) , Buck der 

Wund-Artzney 187 
B runton, S ir T h o m a s L a u d er (1 8 4 4 -1 9 1 6 )  

329, 615
B S E  (bovine spongiform  encephalopathy) 

i 9 n , 710
b u bon ic p lague 2 5 - 6 ,  92, 168, 456, 4 6 3 -4 ;  

early-m odern  era 2 3 7 -8 ;  in bacterial 
w arfare 650; Islam  countries 103; retreat, 
reasons for 238, see also B lack D eath; plague 

Buchan, W illia m  (1 7 2 9 -18 0 5 ), Domestic 
Medicine 283 

B uchheim , R u d o lf (1 8 2 0 -7 9 )  334 
buchu, as 19th C  m edicine 674 
Budapest, St R ochus H ospital 370 
Budd, W illia m  (1 8 1 1 - 8 0 )  4 13 , 440 
Buddha (G autam a Sakym uni; 5 6 3 -4 8 3  b c )  137 
Buddhism : and 20th C  alternative m edicine 

690; influence on C h in ese  m edicine 1 4 7 - 8 ;  
m edical services, C h in a  159; m edicin e 137 

bulbar paralysis 546
Burdach, Friedrich ( 1 7 7 6 - 1 8 4 7 )  3 2 5 - 6  
Burgholzli (Z urich  p sychiatric hospital) 5 17  
B urke, W illia m  (1 7 9 2 -1 8 2 9 )  317 
Burnet, M acfarlane (1 8 9 9 -19 8 5 )  20, 5 9 2 -3  
Burney, Fanny (1 7 5 2 -1 8 4 0 )  3 6 4 - 5 , 603 
bum s: classification 362; reconstructive 

surgery 618, 6 19  
Burroughs, Silas (1 8 4 6 -9 5 )  449 
B urroughs, W ellco m e &  C o  449 
Burrow s, G e o rg e  M a n  ( 1 7 7 1 - 1 8 4 6 )  506 
B u ry S t Edm unds: healin g shrine 112 ;

hospitals 113  
business see com m erce 
B utenandt, A d o lf  ( 1 9 0 3 -9 5 )  568 
Buxton, spa 267
B uzzard, S ir F arquhar (18 71 - 1 9 4 5 )  682

Cabanis, P ierre ( 1 7 5 7 -1 8 0 8 )  306 
cacao 164, 193
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cachexia, m alarial 21
cachexia strum iprava see m yxoedem a
cacochymia 75
cadavers for dissection see dissection 
C adogan , W illia m  ( 1 7 1 1 - 9 7 ) ,  An Essay upon 

Nursing . . .  274 
C aeliu s A urelianus (r. 420) 89, 9 1; De morbis 

acutis et chronicis 89; On Medicine 90 
caesarean section  2 31, 277, 692 
caffeine 334 
C a iro , hospitals 104
C aiiis, John ( 1 5 1 0 - 7 3 )  185; A  Boke ofConseill 

. . .  168
C a lca r, Jan Stephan van (1499-r. 1546)

180
California: K aiser-P erm anente program m e 

(U S A ) 6 5 6 - 7 ;  plague in 464 
C a lm eil, L o u is  (1 7 9 8 -1 8 9 5 )  503, 506 
C a lm ette , A lb ert ( 1 8 6 3 -1 9 3 3 )  442 
C a in e, R o y  (b. 1930) 619  
calom el (‘blue p ills’) 2 6 6 - 7 , 269, 674, see also 

purges 
C a lva ry  hospitals 387 
C a lzo la ri, Francesco  (1 5 2 2 -1 6 9 9 )  192 
C a m b rid ge U niversity: C a iu s and 185; 

founded 113 ; m edical status 288, 289; 
research school 336 

C am m ann, G e o rg e  P . (18 0 4 -6 3 ) 309 
cam paigns: against lethal diseases 480, 485, 

4 8 6 - 7 , 6 9 3 -6 ;  m edical 6 9 6 -8  
C a m p b ell, R obert 292 
C am p er, Petrus (1 7 2 2 -8 9 )  249 
cam phor 102, 148, 520 
Canada: alternative therapies 690; health care 

expenditure 659 table; nursing train ing 379; 
socialized m edicine 655 

Canadian  M edical A ssociation  354 
C anaries Islands, devastation o f  G u anch es by 

disease 164
cancer: and pesticides 580; and sm okin g 580, 

632, 712 ; bone 575n; breast 575, 6 0 3 -4 ; 
causes 575, 576, 5 7 9 -8 0 , 607, 632; colon 
575; com m ercial connections 579; detection 
577; d ru g  treatm ents 460, 5 7 6 - 9 , 626; 
ep id em iology 5 7 9 -8 0 ; experim entally 
induced 576; G alen  on  59, 575; genes for 
5 8 8 -9 ; grow th  in w ealth y nations 29; 
H ip pocrates on 575; horm onal treatm ents 
626; im m unotherapy 578; in general 
practice post W W 1 6 8 4 -5 ;  m etastasis 331, 
575, 576; occupational 2 9 6 - 7 , 400; 
p ath ology 312; prostate 575, 605; public 
cam paigns 696; radiotherapy 57 7, 604, 
6 0 7 - 8 , 626; rectal 6 1 0 - 1 1 ;  research 312, 
388, 530, 5 7 4 -8 0 , 716; scientific m edicine 
and 6 8 8 -9 ; screening 577; societies and 
associations 577; specialist centres 298, 387, 
57 7, 603; stigm a 5 7 4 - 5 ;  stom ach 575, 603; 
surgery fo r 59, 575, 57 7, 598, 6 0 4 -5 ,

6 1 0 - 1 1 ,  626; taboos 710; throat 610, 676; 
treatm ent 388, 460, 5 7 6 - 9 , 604, 6 0 7 -8 , 
626; tum our form ation  331; 20th C  5 9 5 - 6 , 
626, see also lu n g  cancer; scrotal cancer; skin 
diseases; tum ours 

cancer cells 568n, 576, 593 
C a n c er C om m ission  485 
cancer personality 712 
cancer scars, reconstructive surgery for 618 
cannabis 6 6 5 - 6  
cannibalism , as insanity 81 
C a n n o n , W a lte r  ( 1 8 7 1 - 5 )  340, 562, 565, 606; 

Bodily Changes in Pain, Hunger, Fear and 
Rage 565; The Wisdom of the Body 562 

Canon o f Problems 149 
C antani, A rn aldo (1 8 3 7 -9 3 )  4 5 4 - 5  
capitalism , and disease 28 
Caraka Samhita 138, 139, 140, 142 
carbohydrates: in  d iet 322; m etabolism  

3 3 9 -4 0 , 567 
carbolic acid, and sepsis 3 7 1 - 2 ,  373, 374 
carbon, in food 254 
carbon dioxide: as anaesthetic 366;

identification 2 5 3 - 4  
carbon m onoxide 338 
carcinogenesis 575, 576, 5 7 9 -8 0 , 607, 632 
carcinom a, definition 575n 
cardiac m assage 584
cardiovascular disease: and sm okin g 7 13 , 714; 

research 332, 5 8 0 -8 6 ; research history 
5 8 0 -8 3 ; surgery for 6 14 , see also circulation 
o f  the blood; heart disease 

cardom om  148
C a rey, M a tth ew  (1 7 6 0 -1 8 3 9 )  300 
C aribbean, epidem ics 165 
C a rly le , T h o m a s (1 7 9 5 - 1 8 8 1 )  389, 5 2 5 - 6 , 

672
C a rn egie , A nd rew  (1 8 3 5 -1 9 1 8 )  530 
C arpen ter, W .B . (1 8 1 3 - 8 5 )  538 
C arp i, B eren gario  da (01460-0 1530) 600 
C a rrel, A lexis (1 8 7 3 -1 9 4 8 )  6 15 , 619  
carriers o f  disease 425, 447, see also insects, as 

disease carriers 
C a rro ll, Jam es (1 8 5 4 -1 9 0 7 )  459, 473 
C artesianism  see D escartes, R ene (1 5 9 4 -16 5 0 )  
C asal, G aspar (1 6 8 0 -17 5 9 )  552 
cash-crop m onocultures, and disease in 

d eveloping w orld  466 
C assiodorus (0 5 4 0 -5 8 3 ) 90 
Castellani, C o u n t A ld o  ( 1 8 7 5 - 1 9 7 1 )  4 7 7 - 8  
C astle , W illia m  (1 8 9 7 -1 9 9 0 )  5 5 7 - 8  
C a sto r and Pollux, C hristian  equivalents 

86
casualty (em ergency) services 653, 692 
C A T  (com puterized axial tom ography) 

scanning 57 7, 583, 610 , 715  
cataract operations 1 4 0 - 4 1 , 2 7 8 - 9  
catarrh, G reek  interpretation 57 
catatonia 512
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cathartics see laxatives 
C a th ell, D an iel (1 8 3 9 -1 9 2 5 )  679, 683 
C a th erin e  the G re a t (1 7 6 2 -9 6 )  297 
catheterization: fo r bladder stones 59; heart 

583, 6 14  
catheters, India 136
C a th o lic  church  see R om an C a th o lic  church 
C a to  (2 3 4 -  149 b c )  69 
C a to n , R ichard (1 8 4 2 -19 2 6 )  541 
cattle, transm ission o f  diseases from  18, 19, 

2 2 ,4 4 2
cautery 35; E g y p t 50; gunshot w ounds 187, 

188; India 136; L an fran c on 117; pre- 
Islam ic m edicine 93; therm ocautery 386; al- 
Z ahraw i on 9 9 - 1 0 0  

C avendish , H en ry  ( 1 7 3 1 - 1 8 1 0 )  254 
C a ven to u , Joseph ( 1 7 9 5 - 1 8 7 7 )  334 
cell b io lo g y  10; and im m unity 593; and 

m icroscop y 320 
cell structure, m icroscopic investigation 609 
cell th eory  3 3 0 -3 1 ;  and cancer 575; and 

em b ryo lo gy  321 
C e llier, E lizabeth  (fl. 1680s) 231 
cells 331, 593; and inflam m ation 331, 342; 

can cer 331, 568n, 576, 593; conduction o f 
nerve im pulses 543; first use o f  ‘ce ll’ 
3 2 9 -3 0 ; L A K  cells 579; nerve 5 3 5 -6 ; 
‘s ick le-cell’ 21; types in diagnosis 678 

‘cells o f  P u rk in je ’ 535 
cellu lar p ath ology 3 3 1 - 2  
C elsus, C o rn eliu s (fl. A D  60) 66 
C elsu s (fl. A D  f.30): Artes 7 0 - 7 1 ;  On Medicine 

78
census, first 294
C e n te r  for D isease C o n tro l (U S A ) 594 
central nervous system : H I V  and 594;

investigation 5 7 2 - 3  
Cepbaelis ipecacuanha see ipecacuanha 
cereals, and disease 20, 45 
cerebellum  67, 539 
cerebral abscess, surgery 612 
cerebral arteries: arteriosclerosis 263, see also 

brain
cerebral cortex, ‘m otor reg io n ’ 5 4 1 - 2  
cerebral localization  503, 510, 536, 546 
cerebral reflexes 538
cerebrum  67, 534, 535, 539, see also brain 
C erle tti, U g o  ( 1 8 7 7 -1 9 6 3 )  520 
certification  fo r m adness 504 
C esalp in o , A ndrea ( 1 5 1 9 -1 6 0 3 )  212 
C F C s ,  and disease 492 
C h ad w ick , E dw in  (18 0 0 -9 0 ) 4 0 9 - 1 1 ,  4 15 , 

4 16 , 643; Report on the Sanitary Condition of 
the Labouring Population o f Great Britain 410  

C h agas, C a rlo s (1 8 7 9 -1 9 3 4 )  4 7 5 - 6  
C h aga s’ disease 163, 4 7 5 - 6  
C h ain , E rnst (1 9 0 6 -7 9 )  456, 457 
C h alcon dylas, D em etrius (d .1 5 1 1)  170 
C ham berlain , Joseph (1 8 3 6 - 1 9 1 4 )  4 6 2 -3

C ham berland, C h arles ( 1 8 5 1 -1 9 0 8 )  433, 434, 
458

C ham b erlen , W illia m  (? 1 5 4 0 -9 6 )  and fam ily 

232> 273
C h am p ier, Sym phorien  (r. 1 4 7 1 - 1 5 3 9 )  184, 

191; Myroel des Apothecaires 191 
chancres, syphilitic 451 
C h a n g , M in -ch u eh  ( 1 9 0 8 -9 1 )  570 
chants, in healing 9 1, 93 
C h ap in , C h arles  (1 8 5 6 - 1 9 4 1 )  4 19  
C h arco t, Jean-M artin  (1 8 2 5 -9 3 )  35°»

5 1 3 - 1 4 ,  542, 546, 548; and F reud 5 1 4 - 1 5 ,
5 4 6 -7 ;  Lemons sur les maladies du systeme 
nerveux faites a la Salpetiiere 546 

charity: and m edical research, U K  533; and 
the poor, early-m odern  era 239; 
Ch ristian ity, and m edicine 8 7 - 8 ,  110 , 
3 7 6 - 7 ;  F rench institutions 239; health care 
and 405, 635 

C h arles II  o f  E ngland (1 6 3 0 -8 5 )  210,

2 33 —4
C h arles, P rince o f  W a le s  (b. 1947) 2040, 689 
C h arles I o f  Spain (15 0 0 -5 8 )  27 
C h arleton , W a lte r  ( 1 6 1 9 - 1 7 0 7 )  219 
charm s, in healing 9 1, 93 
C h arnley, John ( 1 9 1 1 - 8 2 )  623 
C h auliac, G u y  de (1 2 9 8 -13 6 8 )  101, 116 , 

1 1 7 - 1 8 ,  122; Chirurgia magna 1 1 7 - 1 8  
check-ups: benefits 687; prostitutes 186 
C h elten ham , spa 267
chem ical analysis, in diagnosis, Paracelsus 203 
chem ical p athology, im portance 332 
chem ical theories o f  disease: chem ical affinity 

th eory 4 5 1; Paracelsus 202, 2 0 3 -4  
chem ical transm ission 572 
chem istry: and nerve function 5 7 0 -7 4 ;  

m edical 2 0 5 -9 , 324, 5 5 1, see also 
iatrochem istry; organic chem istry 

chem ists see pharm acists 
chem otherapy: cancer 576, 57 7, 626; 19th C  

4 4 8 -5 4
C h eseld en , W illia m  (1 6 8 8 -1 7 5 2 )  278, 293; 

Osteographia 248; Treatise on the High 
Operation for the Stone 278 

chest, percussion 256, 308, 677 
chest diseases: diagnosis 256, 308, 309, 606, 

677; 19th C  studies 3 1 5 - 1 6 ;  specialist 
hospitals 386 

C h eyn e, G e o rg e  ( 1 6 7 1 - 1 7 4 3 )  15, 29, 349;
The English Malady 258 

C h eyn e, W illia m  W a tso n  (1 8 5 2 -1 9 3 2 )  5 9 7 -8  
C h eyn e-S tok es respiration 319 
C h ’i P o  147
C h iaru gi, V in c en zo  (1 7 5 9 -1 8 2 0 )  497 
C h ick , H arriet ( 1 8 7 5 - 1 9 7 7 )  556 
chicken cholera 433
chickenpox: as ch ildhood ailm ent 25; in 19th 

C  402, 673; transm ission from  anim als 22 
chilblains, in general practice in 20th C  685
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child  care: as m odel fo r care o f  the sick 31,
32; guidance 99, 6 4 1, 699, see also b aby care 

C h ild  G u id ance C o u n cil 645 
child  health, U S A  6 4 6 - 7  
child  labour, 19th C  401 
child  m ortality: b efore 1750  237; B unnell’s 

in quiry 383; industrial cities in  19th C  399, 
see also infant m ortality 

childbed fever see puerperal fever 
childbirth: ‘birth room s’ 698; and pain 3 6 7 -8 ; 

birth-attendants 3 1 , 485; death in  7 1 1 - 1 2 ;  
drugs for 692, 712 ; E n ligh ten m en t 2 7 3 -4 ; 
fo lk  m edicine for 37; hospital 2 31, 660, 
6 9 1 - 2 ,  7 1 1 , 7 12 ; m edieval theories 128,
129, 130; podalic version  189; safety 6 9 1 - 2 ,  
7 1 1 ;  Soranus on 72; ‘supporters’ 698; 20th 
C  cam paigns 6 9 6 - 8 , see also labour; 
m aternal care; new born; nursing m others; 
obstetrics; pregnancy 

children: and N a tion al Insurance A ct 638,
644; as targets o f  tobacco com panies 713; 
backw ard 633; dispensary for 299, 383; 
E n ligh ten m en t 382; health  m easures 632; 
p sychiatric problem s 645; psychotherapy 
519; state-led m edicine for 692, see also 
paediatrics 

ch ildren ’s hospitals, 19th C  387 
ch ildren ’s illnesses: b efore 1750  237; C h in ese 

m edicine 15 1; endem ic 2 4 - 5 ;  Indian 
treatm ents 143; pre-Islam ic treatm ent 93 

C hin a: attitude to m edical research 8; C h in ese 
m edicine 1 4 7 - 6 2 ,  485; cigarette 
consum ption  714; cities, and disease 22; 
com m unist, C h in ese  m edicine in 1 6 0 -6 1 ;  
d engue in 475; diseases caused b y irrigation 
19; hookw orm  cam paign 480; Indian 
m edicine and C h in ese  m edicine 1 4 7 - 8 ;  
Jesuit m issionaries in 479; m alaria in  21; 
m easles im m unization 487; O p iu m  W a rs 
6 6 3 -4 ;  organ harvesting 625; P ek in g  U n ion  
M ed ical C o lle g e  479; scientific basis o f  
C h in ese  m edicine 161; ‘w estern ’ m edicine 
w ith  C h in ese  m edicine 12; ‘w estern ’ 
m edicine in  160, 479 

C h in ese  M ed ical C om m ission  160 
C h in ese  M ed ical M ission ary Association 160 
C h in ese  m edicine see C h in a 
C h in za n , N arabayashi ( 1 6 4 3 - 1 7 1 1 )  479; Koi 

geka soden 479 
ch irop ractic 3 9 4 - 5 , see also alternative 

m edicine 
ch loral hydrate 664, 6 7 4 - 5  
ch lorine as disinfectant 370 
ch loroform  335, 3 6 7 - 8  
ch loroquine, resistance to  472, 488 
chlorprom azine 573, 715  
ch olecystectom y 602 
ch olecystotom y 602 
ch oled och olith otom y 602

choler: and insanity 8 1, see also hum ours 
cholera: antitoxin 439; breakthrough against 

4 1 2 - 1 3 ,  437; in bacterial w arfare 650; in 
India 463; in  U S A  4 17 ; international 
m easures 4 8 4 -5 ;  19th C  epidem ics 4 0 2 -4 , 
409; 19th C  research 456, 529; pandem ic in 
1961 489; transm ission from  animals 18; 
20th C  increase 4 8 9 -9 0 , see also pandem ics; 
pestilence

cholesterol 585; drugs to  reduce levels 584;
inherited h igh  levels, gene for 589 

ch olic, al-R azi on  97 
‘ch o lin erg ic’ nerves 572 
chorea 545, 547, 548, see also S t V itu s  dance 
C h rist as bealer 87 
C hristian  Science 9, 395 
Christianity: and m edicine 8 5 - 8 ;  and plague 

237; and self-starvation 705; asceticism  84; 
charity  and m edicine 8 7 - 8 , 110 , 3 7 6 -7 ;  
ch u rch ’s responsibility for hospitals 11; 
clerics as healers 1 1 0 - 1 1 ;  sin and sickness 
in 14, 86, 122, 4 17 ; suicide taboo 87, 705; 
supernatural nature o f  m edicine and 83, see 
also religious m edicine; R om an C a th olic  
C h u rch

C h ristie  H ospital, M an ch ester 387 
C h ristison , R o b ert (1 7 9 7 -1 8 8 2 )  333; Treatise 

on Poisons 333 
C hristop h er, S t 1 11
chrom osom al abnorm alities, D o w n  Syndrom e 

5 8 7 -8
chron ic diseases, in 20th C  12, 595, 633, 685 
chron ic fatigue syndrom e 6 8 8 -9  
chron ic sick, w elfare program m es 640 
church see Christianity; religious m edicine 
C h u rch ill, W in sto n  (1 8 7 4 -1 9 6 5 )  454 
chyle-vessels 67, 76, 180, 219, 338 
chymoi see hum ours 

C ic e ro  (1 0 6 -4 3  BC) ^9 
cigarettes see tobacco 
C ild  see Bald and C ild
cinchona bark 230, 233, 333; in hom eopathy 

391, see also quinine 
cinchonine, refin ing o f  334 
circular insanity 503, 512 
circulation o f  the blood: C h in ese  explanation 

153; circu latory disorders and sm okin g 713; 
C o lo m b o ’s discovery 182; C o rvisart’s study 
308; G a le n ’s interpretation 76; 
‘haem odynam ic’ experim ents 2 4 6 -7 ;  
H arvey ’s study 2 1 1 - 1 6 ,  2 1 4 ^ ;  Ibn al- 
N a fis ’ description 99, 102-3; L eo n ard o ’s 
understanding 177; M a lp ig h i’s study 2 2 3 -4 ; 
Servetus on 184; V esaliu s’ study 179, 180, 
see also blood; pulsation 

circum cision 35, 47, 85 
cirrhosis o f  the liver 264 
cities: before 1750  245; Britain, population 

grow th 398; developm ent, and disease
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2 2 - 3 , 163; disease studies 4 0 9 - 1 1 ;  
industrial, 19th C  399; life-exp ectancy 
before 1750 237; unhealthy liv in g 258; 
urban hygiene, im provem ents 297; urban 
im provem ents, and lethal diseases n ;  urban 
squalor, diseases associated w ith  10, 301 

citrus fruits, as antiscorbutics, d iscovery 295 
civic doctors see p u blic physicians 
C iv il W a r , A m erican  399, 418 
C iv il W o rk s  A dm inistration (U SA ) 646 
civilization: diseases o f  15, 2 5 8 -9 ; traffic in 

pestilence 23 
C J D  (C reutzfeld-Jacob D isease) ip n , 710  
C la rk , Brian (b. 1938), Whose Life Is It 

Anyway?  702 
C la rk e, R o b ert 476 
C la rk e, W illia m  E . (b. 1818) 366 
class, and m edical treatm ent 644 
classification o f  disease see n oso logy 
cleanliness: and asepsis 373; and nursing 377; 

gospel o f  2 9 4 - 5 , 296» I 9t^ C  370, 427; 
p ublic education  634, see also hygiene; 
sanitation

cleft lip/palate, reconstructive surgery for 362, 
618

C le m e n t V I ,  P ope 125
C le m e n t V I I ,  P op e 27
C lift , W illia m  (1 7 7 5 -1 8 4 9 )  264, 281
clim ate, and disease 17, 60, 302
C lin e , H en ry  ( 1 7 5 0 -1 8 2 7 )  281, 361
clinical judgm ent, im portance in 19th C  312
clinical research see research
clinical teaching see education, medical;

hospitals, as teaching sites 
clinical trials: A I D S  and 708; and use o f 

num erical m ethods 312; birth control 570; 
first con trolled  trial 295; random ized 
con trolled , introduction  529; yellow  fever 

4 7 3 - 4
C lin to n , B ill (b. 1946) 630, 6 3 1, 6 6 1 - 2  
clitorid ectom y 35, 364 
clonal selection  th eory  5 9 2 -3  
cloning, genes 4, 588 
Clostridium tetani 443 
cloves 148
C lo w es, W illia m  (1 5 4 4 -1 6 0 3 )  186, 189 
clu bfoot, 19th C  surgery 383 
coagulation: anticoagulants 584; tests, 

Paracelsus 203 
coal tars, to  induce can cer 576 
coca: as stim ulant 33, 164, 193; leaves as 

anaesthetic 368 
cocaine: as local anaesthetic 368, 386; herbal 

origin  35; isolation 334, 368; study o f  604, 
664

cocoa 164, 193
co d -liver oil: and rickets 555; as 19th C  

m edicine 674 
codeine 334

codes o f  practice: C o d e  o f  H am m urabi, 
instructions for physicians 4 5 - 6 ;  O a th  o f  
Initiation, A yurvedic m edicine 140; P are ’s 
‘five duties’ o f  surgery 188, see also 
H ip p o cra tic oath 

coffee, as m edicine 233 
C o ffin , A lb ert Isaiah (18 0 0 -6 6 ) 394 
C o h n h eim , Julius (18 3 9 -8 4 ) 440, 581 
colchicine: as 19th C  treatm ent 674; herbal 

origin  35 
colchicum  90, 233, 284 
cold: synocha 261, see also hypotherm ia 
cold, com m on: G re e k  interpretation  57;

transm ission from  animals 19, 60 
cold  sores 459
cold-dam age disorders, C h in ese  m edicine 

I4 9 “ 5°
C o leb ro o k , L eon ard  (1 8 8 3 -1 9 6 7 )  453 
co lecto m y 5 9 9 -6 0 0
C o lerid g e , Sam uel T a y lo r  (1 7 7 2 - 1 8 3 4 )  8, 270 
C o le y , W illia m  B. (1 8 6 2 -19 2 6 )  578 
‘collective unconscious’ 5 1 7 - 1 8  
C o lle g e  o f  Physicians 9 1, 185, 198, 255; and 

C u lp ep er 210; and Paracelsan heresy 209; 
opposition to  ly in g -in  hospital 231; 
Pharmacopoeia Londinensis (1618 ) 206, see also 
Royal C o lle g e  o f  Physicians 

C o lle g e  o f  Surgeons see C o m p a n y o f  Surgeons 
(L ondon); E din b urgh  C o lle g e  o f  Surgeons; 
L on d on  C o lle g e  o f  Surgeons; R oyal C o lle g e  
o f  Surgeons 

Colliget 100
C o llip , J .B . (1 8 9 2 -19 6 5 )  567 
collo id  chem istry, and an tigen -an tibody 

reactions 590 
C o lo g n e , m edical education 114  
C o lo m b o , R ealdo (? 15 15  — 59) 103, 180, 182, 

212, 213; De re anatomica 182 
colon: cancer 575; diseases of, specialist 

hospitals 386; surgery for 6 10 , see also 
colectom y 

C o lo n ia l M ed ical Service 4 7 8 - 9  
colonics see alternative m edicine 
colonization: and dissem ination o f  disease 26, 

2 8 - 3 1 , 4 6 5 - 6 , 476, 482; and m edicine 462, 
465, 482; disease legacy 30, see also T h ird  
W o rld

colour, use in folk m edicine 38 
colou r blindness 586 
colour-stain in g 321
C o lto n , ‘P rofessor’ G ard n er (1 8 1 4 -9 8 )  366 
‘C o lu m b ia n  exchan ge’ 166 
C olu m bu s, C h risto p h er ( 1 4 5 1 - 1 5 0 6 )  163 
Coma (film) 625
com bustion: and respiration 222, 2 5 3 -4 ;

Lavoisierian  see oxidation 
com m erce: and cancer treatm ent 579; gene 

‘co p yrigh tin g ’ 589; and m odern m edicine 
6 2 8 -9 , ^37’ 658* 6 6 1, 662; and science,
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com m erce -  cant.
cooperation  4 4 9 -5 0 ; in fertility  business 
625; profit-driven  m edicine 6 1 8 - 1 9 ,  ^ 2> 
tobacco industry, sm oking-related disease 
7 1 3 - 1 4 ;  trade and disease transm ission 26; 
vitam in sales 557, see also m arket 

C o m m ittee  on the Safety o f  M ed icin es (U K ) 

57°
com m on cold  19, 57, 60 
C o m m o n  L o d g in g  H ou se A c t (1846/7) 4 11  
‘com m on  sense’ , in  ch ild  care 699 
com m unications, and epidem ics 2 3 - 4  
com m unism , disease fo llo w in g  collapse 30 
com m u n ity  care 5 2 2 - 3 , 660, see also society 
C o m p a n y o f  Surgeons (L on d on ) 288, 292 
C o m p a n y o f  the H o ly  Sacram ent 239 
com parative anatom y 183, 249 
com pensation, w ork m en ’s, doctors and 636 
com petition  see m arket
The Compleat Midwife's Practice Enlarged (1659) 

23 2
com plem entary m edicine: rise o f  688, see also 

alternative m edicine 
com pulsion disorders 502 
com puterized  axial tom ograp h y ( C A T  

scanning) 57 7, 583, 610, 715  
C o m te , A uguste (1 7 9 8 - 1 8 5 7 )  314  
C o n an  D o y le , A rth u r (1 8 5 9 -1 9 3 0 )  3 5 1, 441, 

676
con ception  326; attem pts to  induce 569; 

A yu rved ic m edicine 139; I V F  6 2 4 -5 ;  
m edieval theories 129, 1 3 0 - 3 1 ;  Soranus on 
72, see also in fertility  

C o n d illa c, E tien n e B on n ot de M a b ly  de 
( 1 7 1 4 - 8 0 )  273, 495, 506 

conditional reflex 5 4 4 - 5  
C o n d orcet, M arquis de ( 1 7 4 3 -9 4 )  2 4 5 -6 ,

312; Esquisse d'un tableau historique des 
progres de Vesprit humain 397 

conference, first international m edical 526 
C on fu cian s, attitude to health  159 
congenital m alform ations, 19th  C  study o f  315 
congenital passive im m u nity  589 
congenital traits 586n
C on n ecticu t: H artford  R etreat 500; m edical 

regulation  289 
connective tissue 265; and cancer 575 
C o n o lly , John (1 7 9 4 -1 8 6 6 )  494, 499; 

Treatment of the Insane without Mechanical 
Restraints 499, see also H an w ell asylum  

‘T h e  C o n q u est Series’ (U K ) 30 
conscious actions, and reflexes 538 
consciousness-raising 523 
C on stan tin ople, hospitals 88 
C onstantinus A fricanus (c. 10 2 0 -8 7 ) 107 
constipation, co lecto m y fo r 599 
consum er groups, health  660 
consum ption  see tuberculosis 
con tact hypersensitivity 593

contagion  10; and disease 294, 484; and 
tuberculosis 440; theories of, E n ligh ten m en t
259, 262

contagious diseases, Renaissance explanation 

*75
C o n ta giou s D iseases A ct (1864) 421 
contagious m agic, sham ans 32 
contraception: A ncien t E gyptian

contraceptives 47; centres 634; clinical trial 
570; herbal contraceptives 35; horm onal 
5 6 9 -7 0 ; lon g-term  effects 7 15 ; Soranus on 
72; Stopes 642, see also birth  control 

con tract practice 636
con tractility  (irritability) 222, 2 5 0 - 5 1 , 252,

260, 262 
contractures 5 14 , 547
con trolled  clinical trials see clinical trials 
conversion  hysteria 516  
convulsive disorders, nervous origins 242 
C o o k , Jam es (1 7 2 8 - 7 9 )  295, 301 
‘co o l therapy’ 2 3 0 -3 1  
C o o le y , D en to n  (b. 1920) 6 2 1, 622 
C o op er, A n th on y  A sh ley  (Shaftesbury, 1st 

earl; 1 6 2 1 - 8 3 )  243 
C o o p e r, A stley  ( 1 7 6 8 - 1 8 4 1 )  281, 360, 361, 

563, 603; Anatomy and Surgical Treatise of 
Inguinal and Congenital Hernia 361; Lectures 
on the Principles and Practice o f Surgery 603 

C op ern icu s, N ico la s  ( 1 4 7 3 -1 5 4 3 ) , De 
revolutionibus orbium coelestium 205 

copper products, for malaria con trol 4 71  
‘co p yrigh tin g ’ , genes 589 
C o rb yn , T h o m a s ( 1 7 1 1 - 9 1 )  268 
cordials, hom e rem edies 284 
C ord u s, V aleriu s ( 1 5 1 5 - 4 4 )  366 
C o rn aro , L u ig i (c. 1 4 6 4 -1 5 6 6 ), Discorsi della 

vita sobria 199 
cornea: m icroscop ic exam ination 608;

transplantation 386, 618 , see also eyes 
C o rn er, G .W .( i8 8 9 - i9 8 i )  568 
coron ary angioplasty 6 14 , 626 
coronary arteries: arteriosclerosis 263; 

catheterization  614; laser treatm ent 608; 
‘ossification’ and obstruction  581; 
replacem ent 6 1 7 - 1 8 , see also arteries 

coron ary  bypass 583, 6 1 7 - 1 8 ,  626 
coron ary care units, efficacy  585 
coron ary heart disease 3, 29, 580, 585, 685 
coronary throm bosis 582 
co ro n er’s postm ortem , increase in num ber 

H2
corpse: as cause o f  illness 33; m agical 

p roperties 41 
corpus luteum  568, 569 
corpuscles see b lood  cells 
corpuscular th eo ry  70 
C o rtes, H erm an  (1 4 8 5 -1 5 4 7 )  165, 193 
corticosteroids, for leukaem ia 577 
cortisone 458, 569, 619 , 715
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co rtison e-like d rags, for leukaem ia 577 
C orvisart, Jean N ich olas ( 1 7 5 5 - 1 8 2 1 )  306, 

308, 312, 313 , 581; Essai sur les maladies . . . 
du coeur et des gros vaisseaux 308 

Corynebacterium diphtheriae 438 
C osm as, St (d. 303) 86, i n  
cosm etic surgery 618 , 625, 693 
costs: m edicine, U S A  656, 658, 659 table, 

6 6 0 - 6 1 , 7 15 ; restraint, consequences 660, 
see also m arket; paym ent for healthcare 

cough: A yu rved ic m edicine 139; and ‘bias’ 
208; cause, G re e k  m edicine 57; nervous 
origin  142; treatm ents, E g y p t 48 

cou n ter-in fection , m alaria and general paresis 
520

C o u m a n d , A ndre (1 8 9 5 -1 9 5 9 )  6 14  
cow pox 1 8 - 1 9 0 , 276 
C o x , Joseph M ason (1 7 6 2 -1 8 2 2 )  496 
cranial nerves, classification 249 
C ra w fo rd , Joh n  ( 1 7 4 6 -1 8 1 3 )  472 
C raw fu rd , S ir R aym ond (1 8 6 5 -1 9 3 8 )

23 3 ~ 4
C rem o n in i, C esare  ( 1 5 5 2 - 1 6 3 1 )  185 
creosote, as antiseptic 370 
cretinism  1 9 6 - 7 ;  and goitre 5 6 3 -4  
C reu tzfeld -Jacob D isease ( C J D )  i9 n , 710  
C rich to n -B ro w n e, Jam es (18 4 0 -19 3 8 ) 548 
C ric h to n -M ille r, H u g h  (1 8 7 7 - 1 9 5 9 )  645 
C ric k , Francis (b. 1916 ) 588 
C rim ean  W a r, and nursing 3 7 7 - 8  
crim inal m atters see legal m atters 
crim inalization: o f  addicts 664; o f  m entally  ill

5°!
crim inals: as degenerates 5 1 1 , 512; organs 

harvested from  625 
crippled children 382; institutions for 384 
C ro n in , A rchibald  (1 8 9 6 -1 9 8 1 )  350; The 

Citadel 350 
C ru e lty  to  A nim als A ct (1876) 335 
C raick sh an k, W illia m  (1 7 4 5 -18 0 0 ) 292 
C ra m p e, Sam uel (1 7 6 6 -9 6 )  2 6 9 -7 0  
C rusades, and hospitals 113  
C ra so , T h o m a s  (d. 1802) 141 
C ra ve ilh ier, Jean ( 1 7 9 1 - 1 8 7 4 )  337, 546,

5 4 7 - 8 ;  Anatomic pathologique du corps 
humaine 337, 5 4 7 - 8  

C T  (com puterized  axial tom ography) 
scanning 57 7, 583, 610, 715 

C u b a , ye llo w  fever program m e 474 
Cidex fatigans 467
C u llen , W illia m  ( 1 7 1 0 -9 0 )  247, 2 6 0 - 1 ,  262, 

265, 2 7 1 , 274, 289, 290, 546; First Lines of 
the Practice o f Physic 261 

C u lp ep er, N ich olas ( 1 6 1 6 - 5 4 )  210; The 
English Physican Enlarged 210; A  Physicall 
Directory . . .  210 

Culpeper's Herbal 210
cupping: pre-Islam ic m edicine 93; Renaissance 

surgery 190; al-Z ah raw i on 99

curare 338, 573
C u rie , M a rie  ( 1 8 6 7 -1 9 3 4 )  6 0 7 - 8  
C u rie , P ierre  (1 8 5 9 -1 9 0 6 )  607 
C u rlin g , T h o m a s  ( 1 8 1 1 - 8 8 )  564 
C urtis, John H arrison  (1 7 7 8 -1 8 6 0 )  385 
C u sh in g, H arvey  (1 8 6 9 -19 3 9 )  344, 566, 604, 

6 i 3
C u tler, E llio tt ( 1 8 8 8 -1 9 4 7 )  6 15  
C u vier, G eo rg es  (1 7 6 9 -1 8 3 2 )  326 
cyanosis 263
cyclosporine, as im m unosuppresant 619 , 

6 2 1 - 2
cystic fibrosis 588; p ublic cam paigns 696 
cystotom y see lateral cystotom y 
cytotoxic cells 593

da M o n te , G iam batista (1 4 9 8 - 1 5 5 2 )  172 
da R eggio , N ic c o lo  (/?. 1 3 1 5 - 4 8 )  109 
da V in c i see L eon ard o  
d ’A bano, P ietro  (12 57-0  13 15 ) 109 
D ale , H e n ry  (1 8 7 5 -1 9 6 8 )  336, 566, 570, 5 7 1 , 

572
‘D am e T r o t ’ 129 
D am ian, St (d.303) 86, 111  
‘D ark  A g e s ’: m edicine in 9 1 - 2 ,  106, see also 

m edieval west 
D arvall, D en ise (patient) 621 
D arw in , C h arles (18 0 9 -8 2 ) 466, 476, 586, 

6 7 2 - 3 ;  Origin o f Species 527 
D arw in , Erasm us (1 7 3 1 - 1 8 0 2 )  253, 255, 397;

The Botanic Garden 255; Zoonomia 255 
D arw in , L eon ard  (1 8 5 0 -1 9 4 3 )  640 
D arw inism , and racism  4 8 0 -8 1  
D aughters o f  C h a r ity  240, 376, 377 
D avaine, C asim ir Joseph (1 8 1 2 - 8 2 )  4 3 3 - 4  
D aven port, C h arles (1 8 6 6 -19 4 4 )  640 
D aviel, Jacques (1 6 9 6 -1 7 6 2 )  2 7 8 - 9  
D avies, Laura (patient) 622 
D avis, G en era l G .W . 474 
D avis, John Bunnell (1 7 8 0 -18 2 4 )  383; Cursory 

Inquiry into . . .  Mortality Among Children

383
D avis, M argu erite  (1 8 8 8 -1 9 6 7 )  555 
D avy , H u m p h ry  (1 7 7 8 -1 8 2 9 )  254, 3 6 5 -6 ; 

Researches . . . Concerning Nitrous Oxide and 
its Respiration 366 

D aw son , Bertrand, L o rd  (1 8 6 4 -19 4 5 )  6 4 2 - 3  
D aw son R ep ort 642
D D T  (d ichloro-diphen yl-trich lorothan e), for 

m alaria control 4 71  -  2 
de G raaf, R egn ier ( 1 6 4 1 - 7 3 )  225, 339, 566 
de H aen, A nton  (1 7 0 4 -7 6 )  3 15 , 344 
de le B oe, F ranz (Franciscus Sylvius 1 6 1 4 - 7 2 )  

220, 253 
De secretis mulierum 130 
D eaconess Institute, nursing train ing 376 
deaconesses, nurses 376, 379 
deafness 384, 385
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death: and doctors 241, 302, 622; handling in 
20th C  6 9 2 -3 ;  hospital deaths 375, 378, 
6 9 9 -7 0 0 ; institutionalization in 20th C
6 9 9 -7 0 1 ;  interpretations 36; m edicalization 
302; patients’ expectation o f  675; ‘physical’ 
36, see also dying; m ortality 

D eath  Aw areness M o vem en t 6 9 9 -7 0 0  
death instinct 253
death rates see child  m ortality; infant 

m ortality; life-expectancy; m ortality  
D eb re  L a w  (France) 655 
‘d eco n d ition in g ’, Pavlovian 697 
d efence m echanism s 516 
‘defensive m edicin e’ 6 5 9 -6 0  
defibrillators 584
d eficien cy diseases 28, 547, 5 5 1 - 6 0 , 554; 

cereals and 20; early study o f  10; 
M esopotam ia 45; N e w  W o rld  28, see also 
m alnutrition 

defluxion, G re e k  m edicine 57 
deform ities: child 382; 19th C  treatm ent 383, 

384
degenerates 703; 19th C  424 
degeneration  5 1 0 -1 4 ;  and depression and 

senile dem entia 549; hereditary 510,

5*3
degenerationism  503 

D ejerin e, Jules ( 1 8 4 9 - 1 9 1 7 )  547 
D elp ech , Jacques ( 1 7 7 7 - 1 8 3 2 )  383 
demence precoce 512
dem entia: and A I D S  594; as division o f 

insanity 495, see also senile dem entia 
dementia paralytica 503 
dementia praecox 512 , 5 13 , see also 

schizophrenia 
dem ocracy, and health  4 1 5 - 1 6  
D em ocritu s (c. 460 b c )  54 
dem ography: birth o f  236; crisis, B lack D eath 

123, see also ep idem iology; statistics 
d em on ological basis o f  disease 46, 50 
dendrites 5 3 5 - 6 , see also neurotransm ission 
dengue 475
D enm ark: health care expenditure 659 table; 

nursing train ing 379; obstetrics 382,
7 1 1 - 1 2 ;  T B  cam paign 694 

dentistry: as speciality 384; operations, al- 
Z ah raw i 99; teeth , m icroscopic study 225; 
to o th  decay, and sugar 559; tooth  extraction 
366, 384, 601; toothache, patron saint 11 

D en to n , Jacob 449
D en ys, Jean-B aptiste ( ? i6 2 5 - i7 0 4 )  234 
D en ys, Joseph 446 
d eoxyribon ucleic acid (D N A ) 588 
D epartm en t o f  H ealth , E ducation  and 

W elfa re  (U S A ) 420 
dependency see addiction 
depopulation  see population 
depression: and d egeneration  and senile 

dem entia 549; and m enopause 706;

antidepressant com pounds 521; drugs for 
685; E C T  for 520; 20th C  8 1, 633 

D epression (U S A ) 647 
‘D erbysh ire n eck ’ 563 
d erm atology, first conference 526 
D erosne , C .L . (1 7 8 0 -18 4 6 )  334 
D E S  (diethylstilbesterol) 460 
D esault, P ierre-Joseph ( 1 7 3 8 -9 5 )  265 
D escartes, R en e (1 5 9 4 -16 5 0 )  2 1 7 - 1 9 ,  247, 

305, 543, 5 7 1, 615; and insanity 242; and 
nerve action 247; La description du corps 
humain 217; Discours de la methode 217; 
Tractatus de formatione foetus 217; Traite de 
Vhomme 2 1 7 - 1 8  

destitution, and disease 238 
determ inism  340 
detoxification program m es 666 
D eutsch , H elen e (18 8 4 -19 8 2 ) 5 17  
D eutsche F orschungsgem einschaft 649 
d evelopin g countries see T h ird  W o rld  
developm ent: and disease 15; and evolution 

253
developm ental phases 253 
D even ter, H en d rik  van ( 1 6 5 1 - 1 7 2 4 ) , 

Operationes chirurgicae novum lumen 
exbibentes obstetricantibus 232 

deviancy 703 
D evo n  co lic  256
diabetes 12, 5 6 6 -8 ; and pancreas 567; and 

sugar 258; A rateaus on 7 1; first use o f  nam e 
566; grow th  in w ealth y nations 29; in 
general practice in 20th C  685; increase, 
and sugar 559; 19th C  treatm ent 674; 
research 716; tests for 345, see also insulin; 

pancreas 
diacetylm orphine 663
diagnosis: A yu rved ic m edicine 139; C h in ese  

m edicine 1 5 5 - 6 ;  diagnostics in India 
1 4 2 - 3 ;  E n ligh ten m en t 2 5 6 -7 ;  expansion 
7 1 7 - 1 8 ;  H erop h ilu s 67; H ip pocratic 
m edicine 6 1; im portance for patient 682; 
im portance in early W estern  m edicine 9; 
m edieval E u rop e 115 ; Paracelsus 203; 
physical exam ination in see physical 
exam ination; postal 209, 257; pulse in 
3 4 3 -4 ; al-R azi 96; scientific 6 7 8 -9 ;  self- 
diagnosis 282; 16th and 17th  C  232; 
techniques 6 0 5 -1 0 , 6 7 6 - 7 ,  see also 
investigations 

d iagnostic laboratories 346, 420 
dialysis, kidney 620
diarrhoea: and nutrition 426; and population 

grow th  7 15 ; G re e k  interpretation  57; infant 
426, 7 15 ; opium  for 269; transm ission from  
animals 19 

diatetica (dietetics) 59
D ia z  de Isla, R u y (1 4 6 2 -1 5 4 2 ) , Tractado contra 

el mal serpentino 174 
diazepam  523
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dichloro-d ip h en yl-trich loroth an e (D D T )

4 7 1 -  2
D ick , G e o rg e  (1 8 8 1 - 1 9 6 7 )  445 
D ick , G lad ys ( 1 8 8 1 -1 9 6 3 )  445 
D ic k  test 445
D ick-R ead , G ra n tly  (18 9 0 -19 5 9 )  6 9 6 -7 ;  

Childbirth Without Fear 696; Natural 
Childbirth 696 

D icken s, C h arles  (1 8 1 2 - 7 0 )  376, 401; Pickwick 
Papers 356 

D id ero t, D en is ( 1 7 1 3 - 8 4 )  251, 252, 429 
D ieffen bach , Johann Friedrich  (1 7 9 4 -1 8 4 7 )  

362,363,3 6 4 ,3 6 7  
diet: and disease 5 5 9 -6 0 , 633; and health 51, 

258, 294, 634; and heart disease 585; and 
sailors’ health 2 9 5 -6 ;  artificial, v iability  
55 1; A yu rved ic m edicine 139; chem ical basis 
322; dietary regulation  as therapy 5 9 -6 0 ,
79; d o ctors ’ involvem ent 637; early 
im portance 9; E n ligh ten m en t 267; fatty, 
and disease 29, 322, 559, 585; fo lk  m edicine 
39; H ip p o cra tic m edicine 58; hydropathy 
392; O ribasius 88; U K  559, see also 
food

dietetics: H eroph ilu s on  67; m edieval Europ e 
116 ; R om e 79 

diethylstilbesterol (D E S ) 460 
D ie d , Joseph (18 0 4 -7 8 ) 680 
digestive system : early study o f  10; m echanism  

253; 19th C  study 528; studies 10, 54, 68, 
2 1 9 -2 0 , 323, 528 

digestive tract: anastom oses 599; surgery 610 
digitalis 35, 270, 335, 572, 583, 6 7 4 - 5  
digitoxin 334 
dilution, h om eopathy 391 
D im sdale, T h o m a s (1 7 1 2 -1 8 0 0 )  276 
D io d e s  o f  C arystos (fl. 320 b c )  66 
D ioscorid es (c. A D  40-c. 90) 7 9 -8 0 , 90, 365; 

and Ibn Sina 98; and Islam ic m edicine 96;
De mateiia medico 7 9 -8 0 , 19 1 , 192; 
Herbarium 90 

diosgenin 569
diphtheria 261; antitoxin treatm ent 447; 

bacillus, penicillin  and 457; carriers 447; 
clinical description 258; cure 4 3 8 -9 ; decline 
633; in A ncien t G reec e  23; in 19th C  349, 
402, 4 19 , 427, 673; m icro-organism s 
causing 437; prevention in U S A  419; serum 
590, 593; transm ission from  animals 18, 22; 
20th C  increase 489, 716; vaccination 460; 
W H O  eradication cam paign 485 

disease: after W W 1 642; and co lonization  see 
colonization; and com m un ity 403; and 
developm ent 15; and society 15, 30, 407; as 
punishm ent 8 4 - 5 ;  as social phenom enon 
634; carriers 425, 447; classification see 
nosology; descriptions, Arataeus 71; 
evolutionary adaptation 30; explanations for 
9; illness as injury 34; increase in 7 1 7 - 1 8 ;

m edical m agic for 4 1; nature o f  illness 33, 
62; perception  of, 20th C  685; protection  
against 35; response to  3 4 - 5 ;  ‘sick ro les ’ 31, 
36, 668, 7 17 ; ‘sickness’ , m eaning 717; 
sickness beliefs 33; unitary nature 262, see 
also th eory  o f  disease 

disease bom bs 650
disease control: public involvem ent 693; U S A  

646
diseases o f  m odern society 15, 6 3 3 - 4  
disinfectants: ch lorine, and puerperal fever 

370; E gyptian  m edicine 48; pre-Islam ic 
m edicine 93 

dislocations, operations, a l-Z ah raw i 99 
dispensaries 255, 299, 357, 386 
D ispensary for the Infant P o o r 299 
dissection 10, 361; A lexandrian m edicine 66, 

67; and G re e k  m edicine 56, 65; church 
opinion  1 11 ;  early attitudes to  8; first 
human 1 3 1 - 2 ;  G alen  73, 74, 17 1; hospitals 
and 280; Islam ic countries 104; justification 
for 13 1, 132, 527; liv in g animals 247; 
m edieval E u rop e 119 , 1 3 2 - 3 ;  o f  animals, 
m isconceptions resulting from , G alen  7 4 - 5 ;  
Paracelsus on 203; popular appeal 1 8 5 -6 ;  
Renaissance study 1 7 7 - 8 ,  179; R okitansky 
315; supply o f  cadavers 291, 292 , see also 
anatom y; autopsies; n ecropsy studies 

distillation: M esopotam ia 46, see also alchem y;
chem ical analysis 

district hospitals, D aw son rep ort 642 -  3 
district nurses, m oral sanctions 641 
district physician (.Kreisarzt), G erm an y 354 
diuretics 35, 460, 583
divination 31, 34, 45, 53, 79, 93; b y  dice 144, 

see also healer-priests 
Divine Husbandman's Materia Medica 149, 150 
divine retribution 34 

D ix , D oroth ea (1 8 0 2 -8 7 ) 37^n > 5° 3 - 4 
D jerassi, C a rl (b. 1923) 569 
D N A  (deoxyribonucleic acid) 588 
D o b rick , G e o rg e  513 
D ob son , M a tth ew  (d.1784) 258, 345, 567 
D o ck , G e o rg e  ( 1 8 6 0 -1 9 5 1 )  597, 6 7 7 - 8  
doctor-assisted suicide 701 
doctor-p atien t relationship 9 - 1 0 ,  628, 

6 6 8 -7 0 9 ; and advances in treatm ent 683; 
changes in 20th C  690; C h in a  158; 
E n ligh ten m en t 286; patient com pliance, 
G re e k  exam ple 5 8 - 9 ;  patients’ rights 523 

doctors: A ncien t G reec e  53, 54; and N ation al 
Insurance A ct 639; and treatm ent o f  
insanity 498; A yurvedic m edicine 13 9 -4 0 ; 
C h in ese  m edicine 1 5 8 -9 ;  collaboration  
w ith  N a zis  6 4 8 -9 ; early-m odern  era 
2 4 0 -4 1 ; econ om ic prospects by  20th C  
636; education see education, m edical; 
E n ligh ten m en t 2 5 5 -8 ;  fam ilies, m edication 
680; h ierarchy n ,  31; in Italy 69, 78;
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doctors -  cont.
involvem ent in public adm inistration 126; 
m oral sanctions 641; need fo r broad base o f  
know ledge 526; organization  see m edical 
organization; p ublic duties, Islam  104; 
p ublic health appointm ents 6 3 5 -6 ;  
regulations, B abylon  4 5 - 6 ;  R om an 69, 
7 7 - 8 ;  16th and 17th  C s  231; slaves as 78; 
status see status, see also healers 

D ogm atists 71
D o isy, Edw ard (1 8 9 3 -1 9 8 6 )  569 
D o ll, R ichard (b. 1912) 5 7 9 -8 0  
D o m a gk, G erh ard  (1 8 9 5 -1 9 6 4 )  453 
dom estic science, public education in 634 
D om inicans, on w itchcraft 130 
D onald , Ian (1 9 1 0 - 8 7 )  609 
D ond ers, Frans C o rn elis  ( 1 8 0 1-8 9 )  386 
‘d onkey en gin e ’ (L ister’s) 372 
D o n n e, A lfred  ( 1 8 0 1 -7 8 )  342 
D o n n e, John (1572 ?—163 1), ‘T h e  A n a tom y o f  

the W o r ld ’ 1 8 1 - 2  
d onor organs: as saleable com m odities 625;

tissue m atching 620, 621 
donors, sperm , doctors as 6 2 4 - 5  
dopam ine 5 7 3 - 4
d’O rta, G arcia (1 4 9 0 -15 7 0 )  193, 194;

Coloquios . . .  1 4 4 - 5 ,  >94 
dosas 138
D o v e r ’s pow der 674
D o w n , John L a n g d on  (18 2 8 -9 6 ) 506, 587 
D o w n ’s Syndrom e 506, 5 8 7 - 8  
D o y e n , E u g en e (1 8 5 9 -1 9 1 6 )  602 
D o y le  see C o n an  D o y le , A rthur 
D r  Jam es’s P ow ders 269, 284 
drainage system s see sew age systems 
dram as, healin g rituals as 35 
dreams: Freud on m eaning o f  516; Ju n g ’s 

study 518; p rognostication, G alen  79 
Dreckapotheke 35, 46, 269 
dressings (wound) 46, 4 7 , 50, 188, 2 3 2 -3  
d rin king see alcohol 
dropped organs, surgery fo r 600 
dropsy 7 1 ,  270; A yu rved ic m edicine 139 
drug addiction see addiction 
d rug resistance: m alaria 472, 488; T B  489, see 

also resistance 
dru g  users, and A I D S  594 
druggists see pharm acists 
drugs: A n cien t E g y p t 4 8 - 9 ;  autonom ic 

nervous system  335; B abylon  46; 
breakthroughs, effects 7 15 ; central nervous 
sytem  523; C h in ese  m edicine 148, 1 5 6 - 7 ;  
coun ter-culture 687; dangers 2 7 0 - 7 1 ;  
described b y Ibn Sina 98, 99; developm ent 
11; disasters 716; distrust in E nlightenm ent 
267; dosage in E n ligh ten m en t 269; ‘d ru g’ , 
origin  102; E g y p t 4 8 - 9 ;  G alen  79; habit- 
form in g 675; H ip pocratic m edicine 5 9 -6 0 ; 
international standardization 485;

introduction  b y A rabs 102; m etal-based 1 1 , 
269; m ineral-based 1 1 , 46, 48, 259; misuse 
489; natural 448; O ribasius 88; overuse 489; 
Paul o f  A egin a 90; p rescrip tion-only 6 6 4 -5 ;  
receptors 338, 450; R om e 79; safety 
requirem ents 459; serial dilution 391; sites 
o f  action 338; synthetic, and antibodies 
4 5 0 - 5 1 ;  toxicity, and hom eopath y 390, see 
also herbal rem edies; m edicines; 
pharm acology; polypharm acy; resistance 

drugs barons, and U S  governm en t 665 
D rum m on d, Edw ard, m urder trial 501 
drunkenness see alcoholism  
D ryander, Johannes (15 0 0 -6 0 ) 178 
D u  B ois-R eym ond, E m il ( 1 8 1 8 -9 6 )  327, 328, 

508, 540, 549 
D ubos, Rene ( 1 9 0 1 - 8 1 )  4 57 , 634; Mirage of 

Health 634 
D u ch en n e, G u illau m e (1 8 0 6 -7 5 )  546 
D u ch en n e ’s disease 546, 588 
D uchesne, Joseph see Q uercetanus 
ductus, artificial, for blue baby syndrom e 616  
D u esb erg, P eter 707 
D um as, J .B .H . (18 0 0 -8 4 ) 5 5 1 
D unant, Jean H en ri (1 8 2 8 -19 1 0 )  379 
D uncan, W illia m  (18 0 5 -6 3 )  4 11  
d un g see faeces 
dungeons see prisons
duodenal ulcers 460; surgery for 602, 603 
duodenum  67, 563; perforation  603 
D upuytren, G u illau m e ( 1 7 7 7 - 1 8 3 5 )  362 
D tirer, A lbrech t ( 1 4 7 1 - 1 5 2 8 )  176 
D u tch  East India C o m p a n y 145 
D u tton , Joseph (1 8 7 6 -1 9 0 5 )  477 
D u vern ey, J .G . (1 6 4 8 -17 3 0 )  384; Traite de 

I'organe de I'ouie 384 
dyes as synthetic drugs 450; and cancer 580 
dying: attitudes before 1750  241; facial look  o f  

the dying, H ip p o cra tic m edicine 61; 
interpretation o f  36; 20th C  m anagem ent 
692, 6 9 9 -7 0 1 , see also death 

D ym phna, St, shrine 127 
dysentery 237; A m erican  19th C  studies 420; 

am oeba in 468; as spring disease 60; decline 
in  19th C  427; in bacterial warfare 650; in 
Irish fam ine 29; in Japan 24; in w ar 399; 
increase 168; ipecacuanha treatm ent 233; 
opium  for 138; organism s 531

ear: aural surgery 385; diseases, specialisation 
in 384; E ustachio ’s study 183 

E arle, P lin y  (18 0 9 -9 2 ) 500 
E arlsw ood co lon y  506
early man: disease and injury 1 5 - 1 6 ;  health 16 
E ast G rinstead, Q u een  V icto ria  H ospital, 

plastic surgery u nit 619  
Eastern bloc: and disease 30, 489; cost 

restraints, consequences 660
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eatin g disorders 7 0 5 - 6  
Eau medicinale 284 
E bers papyrus (c. 1550  b c ) 48, 121 
E b ert Prescription  Survey 664 
E bola fever 30, 4 9 1, 710  
ebullition  see pulsation 
E C G  (electrocardiogram ) 582 
echo -sou n d in g  techniques 609 
eclam psia 711
eclectic  m edical schools 530, 531 
E clectics 393 
ecole de sante 352 
ecological im perialism  164 
econ om ic status, and disease 407 
E C T  520 
ectogenesis 624 
ectopic pregn an cy 2 31 
E ddy, M a ry  Baker ( 1 8 2 1 - 1 9 1 0 )  395; Science 

and Health 395 
Edelm an, G erald  M au rice  (b. 1929) 550 
E der, D avid (1 8 6 6 -19 3 6 )  518 
Edessa, hospitals 88
E dinburgh: m edical education 247, 288, 289, 

2 9 0 - 9 1 ;  Pharmacopoeia 270; Royal 
Infirm ary 298; w om en in m edicine 3 5 7 - 8 , 
see also Scotland 

E dinb urgh  C o lle g e  o f  Surgeons 291 
education: and health 634, see also health 

education
education, m edical 2 8 7 -9 ;  and rise o f  

hospitals 648; apprenticeship  186; Austria 
315; British in India 145; chem istry 325; 
C h in a 158, 160; C on stan tin ople 88; 
dem and-led 291; France 113 , 114 , 119 , 279, 
280, 291, 3 0 6 -7 , 3 15 , 352; G erm an y 114, 
248, 288, 289, 290, 290; international 
unification 485; Islam  95, 104; Italy 7 7 - 8 ,  

1 0 6 - 7 , 1 1 3» J I4i m edieval universities 114; 
m icroscope in 321; m ilitary 378; nurses,
19th C  376; obstetrics 2 9 1 -2 ;  rise o f 
m edical schools 2 8 8 -9 3 ; Scotland 280, 288, 
289, 2 9 0 - 9 1 ,  292; state support 529, 663; 
surgery 119 , 186, 279; 20th C , new  choices 
5 2 6 - 7 ;  U K  113 , 114 , 2 8 8 -9 2 , 3 1 6 - 1 7 ,

3 ' 9 . 355 . 533 ; u s  2g9> 3 J9 > 53° .  645> 64 8. 
see also m edical schools 

Edw ard V I I ,  K in g  o f  E ngland 350, 402, 600 
Edw ards, R obert (b. 1925) 624 
efficiency, and health care 661 
ego  253
Egypt: plague 463; schistosom iasis 488 
E gypt, A n cien t 4 7 - 5 0 ;  attitude to m edical 

research 8; cities, and disease 22; diseases 
19; influence on G re e k  m edicine 51 

E hrlich , Paul ( 1 8 5 4 - 1 9 1 5 )  448, 450, 452, 478,

576. 59° .  592 
‘E ig h t R ubrics’ (C hinese m edicine) 155 
Eijlonan, Christiaan  (1 8 5 8 -19 3 0 )  553 
Einstein, A lb ert ( 1 8 7 9 -1 9 5 5 )  608

E inthoven, W ille m  (1 8 6 0 -19 2 7 )  582 
Eisner, T h o m a s  (b. 1929) 488 
E l T o r  C h o lera  pandem ic 489 
elderly: care for, C h ristian ity  88; diseases o f 

633; public health care, U S A  657; w elfare 
program m es 640 

electric shock treatm ent 520 
electrical paths, nerves 327, 328 
electrical stim ulation o f  the brain 542 
electro -p hysio lo gy 5 4 9 -5 0  
electrocardiogram  ( E K G )  582 

E E G  (electroencephalogram ) 541 
electrocardiograph 582, 6 14  
e lectrocution , Japanese studies 650 
electroencephalogram  541 
e lectrolyte m easurem ent, in diagnosis 678 
electron  m icroscope 609, 715  
e lectrop h ysiology 252 
electuaries, described b y Ibn Sina 99 
elem ents: fou r hum ours and fou r elem ents 9, 

58 fig; G re e k  idea o f  54, 218; pneuma as 
fifth elem ent 68 

elephantiasis 19, 467 
Eli L illy  com pany 449, 5 6 7 -8 , 659 
E lio t, G e o rg e  (1 8 1 9 -8 0 ), Middlemanh 3 11,

349 . 35° - 5 >> 679 
E lliotson, John ( i 791 -  1868) 447 
Ellis, H avelock (1 8 5 9 -1 9 3 9 )  703; Studies in 

the Psychology o f Sex 703 
E lm qvist, R une (b. 1935) 626 
em balm ers, E g y p t 50 
emboitement see ‘p reform ationism ’ 
em bolism , V irc h o w ’s study 332 
em bryo/em bryology: and cell th eory  321; 

A yurvedic m edicine 139; Fabricius 1 8 3 -4 ; 
H aller ’s study 251; H arvey ’s study 2 i5 n , 
226; im plantation 624; L an fran c 117 ; 
L eo n ard o ’s draw ings 177; V o n  B aer’s study 
326

em ergen cy m edical services 653, 692 
em etics: A ncien t E g y p t 50; described b y Ibn 

Sina 99; for insanity 272; herbal 35, 268; 
hom e rem edies 284; ipecacuanha as 233; 
pharm acological study 334 

em etine 334
Em m el, V .E . (1 8 7 8 -19 2 8 )  587 
em otions 247; and adrenaline 565; and 

gastrointestinal function 52; disorders, 
C h in ese m edicine 156; psychiatric guidance 
645

Em p edocles (fl. m id~5th century b c ) 54
em physem a 264; grow th  in w ealth y nations 29
em pires see colonization
Em pirics 68, 7 1 , 74
em ploym ent, and health  634
em pyem a 6 7 3 - 4
encephalitis lethargica: epidem ics 483;

treatm ent 574 
encyclopaedias: Isidore 91; Paul o f  A egina 89
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en darterectom y 6 14  
Enders, John (1 8 9 7 -1 9 8 5 )  459 
en d o crin o lo gy 10, 12, 562-70; endocrine 

regulators/replacem ents 460; ‘internal 
secretion ’ 3 3 9 -4 0 , see also horm ones; 
m etabolism  

endorphins, and acupuncture anaesthesia 161 
en doscopy 606, 715  
enem as 49, 50, 116 , 139 
en ergy p roduction, 19th C  study 528 
E n gels, F riedrich  (1 8 2 0 -9 5 ), Condition of the 

Working Classes in England 3 9 9 -4 0 0 , 401 
E ngland: hospitals 1 13 , 298; m edical

regulation  2 8 8 -9 ; m edicin e in D ark  A ges 
9 1; 19th C  m edicine 3 3 6 - 7 ;  Renaissance, 
m edical organization  1 9 6 -9 ;  royal fam ily, 
and Paracelsan h eresy 209; spas 2 6 7 -8 ; 
surgical organization  186; universities 
founded 113 , see also L o n d o n ; U n ited  
K in gd om  

‘the E n glish  disease’ (rickets) 401 
‘E n glish  sw eat’ 168 
The English Trotula 129 
E n ligh ten m en t 2 4 5 -3 0 3 ; and insanity 243;

childhood and 382 
en teric fevers 402; carriers 447; in U S A  4 17 , 

see also typhoid 
Enterobius 19 
Entwicklungsgeschichte 326 
environm ent: and cancer 580; and health 302, 

492; and social m edicine 6 4 3 -4 ;  individual 
and 5 17  

ephedrine 35, 334 
E p icurean  philosophers 64, 175 
‘ep idem ic con stitution ’ 230 
ep idem ic diseases: alteration into  endem ic 

diseases 2 4 - 5 ;  anorexia as ‘ep id em ic’ 706; 
and science o f  disease 230; cholera in  19th 
C  4 0 2 -4 ; encephalitis iethargica 483; 
influenza 164, 165, 168, 4 8 3 -4  

E p id em ic P reven tion  and W a te r  Sup ply U n it 
(Japan) 649 

epidem ics 2 2 - 5 ,  245, 483; A yurvedic 
m edicine on  139; caused b y bacterial 
warfare 650; caused b y  co lon ization  see 
colonization; G reec e  in  430 b c  2 3 - 4 ;  
im ported  into  A m erica 164; investigation 
into  causes 302; reasons for decline 1 1 , see 
also pandem ics; pestilence 

ep idem iology: and cancer 5 7 9 -8 0 ; and health 
prevention  632; and sm okin g 714; and 
tropical m edicine 480; birth  o f  236; 
epidem ic diseases turn in g endem ic 25; 
in fectious diseases 10, see also dem ography; 
m athem atics; statistics 

epigenicism  251
epilepsy: A lexander o f  T ra lle s  on 89; A ncien t 

G reec e  53, 56; Arataeus on 7 1; as male 
disease 77; A yu rved ic m edicine 139; brain

surgery fo r 6 i3 & n ;  grand mal 506; m edieval 
treatm ents 112 , 118 ; M esopotam ia 46; 
nervous origin  242; 19th C  study 5 14 , 545, 
547, 548; patron  saint 1 1 1 ;  R om an cure 39; 
shock treatm ent with cam phor 520; 
specialist care 506; sterilization o f  epileptics, 
G erm a n y 648; study o f  brain w aves 
5 4 9 -5 0  

epinephrine see adrenaline 
epithelial tissue, and can cer 575 
epithelium , vaginal see vaginal epithelium  
eponym s, m edical 181 
equilibrium  see balance
equipm ent, m edical: public cam paigns 696, see 

also instrum ents, m edical 
E raldin 584
Erasistratus o f  C h io s  (c. 3 3 0 -2 5 5  b c ) 66, 68 
Erasm us, D esiderius (1 4 6 6 -1 5 3 6 )  1 6 8 - 9  
E rb , W ilh e lm  H ein rich  ( 1 8 4 0 -1 9 2 1 )  540 
ergot: extracts 571; herbal origin  35; histam ine 

from  571
E richsen, S ir Joh n  (1 8 1 8 -9 6 )  374, 375 
erysipelas (St A n th on y ’s fire) i n ,  261, 375, 

597 ;
and cancer 578; in general practice post 

W W i  6 8 4 -5 ; patron saint i n ;  sulpha 
drugs for 454, see also ‘septic’ diseases; 
streptococci 

eryth rocytes 341, 678 
eserine 333, 573
E squirol, Jean-E tien n e D om in iq u e 

(1 7 7 2 -1 8 4 0 )  5 0 2 - 3 , 506; Des maladies 
mentales 502 

Establishm ent for G en tlew o m en  during 
Illness, L on d on  377 

Estienne, C h arles (15 0 4 -6 4 ), De dissectione 
partium corporis humani 182 

ether, as anaesthetic 366, 367 
ethics, m edical 64, 286; and hum an 

experim entation in W W 2  6 5 0 - 5 1 ;  and 
I V F  624; and transplantation 6 2 1, 622,
625; gen etic screening 589; H elsinki 
D eclaration  6 51; N u rem b erg  cod e 6 5 0 - 5 1 ;  
Scribonius 70, see also legal matters; 
philosophy 

E thn ological S o ciety  o f  L on d on  481 
eugenics 424, 6 3 9 -4 0 , 6 4 1; and genetic 

en gin eerin g 589; and psychiatry 513; 
crim inals and 512; G erm an y 648 

E uropean A ssociation  against P oliom yelitis  
and A llied  D iseases 695 

E ustachio, B artolom eo (c. 1 5 0 0 -7 4 ), Opuscula 
anatomica 183, 564 

E ustathius o f  Sebasteaia, bishop (c. 360) 87 
euthanasia m ovem ent 7 0 0 -7 0 1  
Evans, H erb ert M c L e a n  (1 9 0 5 -8 3 )  555 
E vans-P ritchard, E .E . ( 1 9 0 2 -7 3 ) , Witchcraft, 

Oracles and Magic among the Azande 481 
evil eye 34, 93, 94
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evil spirits, and sickness, C h in ese  m edicine

151
evolution: and disease 22, 30; early  pointers 

3*7
E w in g, Jam es (1 8 6 6 -19 4 3 )  578 
E w in s, A.J. (1 8 8 2 -19 5 8 )  454 
exanthem ata, a l-R azi on 97 
‘excitability ’ (irritability; contractility) 262 
exercise: and heart disease 585; as therapy, 

A n cien t G re e c e  5 1 , 5 9 -6 0 ; early 
im portance 9 

exercises, ante-natal 697 
E xeter, hospital founded 298 
exhibitionists 703
existentialism , and antipsychiatry 522 
E xit ( U K )  701 
exophthalm us, in goitre 319 
exorcism  35; A n cien t G reec e  53; as treatm ent 

9 1; for m adness 127, 493; in C hin ese 
m edicine 151 

expectorants: for pneum onia 674; ipecacuanha 
as 233 

expenditure see costs
experim ental m edicine: 19th C  3 3 9 -4 0 , see 

also research 
experim ental physio logy 321 
experim entation, Paracelsus 2 0 4 -5  
eye diseases: H unayn on 95; in ancient E g yp t 

19, 48; in M esopotam ia 45; operations, al- 
Zahraw i 99; pre-Islam ic treatm ent 93; 
surgical techniques, E n ligh ten m en t 2 7 8 -9  

eye-glasses: b i-focals 268; first m ention  116  
eyes: anatom ical stu d y 249; in diagnosis, 

C h in ese  m edicine 156; lens im plants 626; 
strabism us, surgery for 362, 386; vision and 
brain 542, see also cornea; ophthalm ology; 
vision

E ysen ck, H an s ( 1 9 1 6 - 9 7 )  7 1 2 - 1 3

Fabiola (d. 399) 8 7 - 8  
Fabricius ab A quapendente, H ieronym us 

(F ab rizio  or Fabrici 0 1 5 3 3 - 1 6 1 9 )  183, 187, 
189, 2 1 2 - 1 3 ,  215; De formatione ovi et pulli 
1 8 3 - 4 ;  De formatu foetu 184; De venarum 
ostiolis 183 

face masks, for surgery 373, 374 
‘ facial an gle ’ (Cam per) 249 
facial appearance, in  diagnosis 142, 257, 618, 

678
fecial injuries, plastic surgery for 6 1 8 - 1 9  

facies hippocratica 61 
factory  system , accidents 400 
faeces: anim al, w ater p ollution  from  19; feecal 

ingredients in m edicine 46, 139; in 
diagnosis 678, see also body fluids 

F ahrenheit, D an iel G ab rie l ( 1 6 8 6 -17 3 6 )  344 
Faith  A ssem bly sect 712 
faith-healin g 9, 86

Fall o f  M a n , and disease 14
Fallopian tube blockage, surgery for 6 2 3 - 4
Falloppia, G ab rie le  (1 5 2 3 -6 3 )  182;

Observationes anatomicaie 1 8 2 - 3  
Falret, Jean-P ierre ( 1 7 9 4 -1 8 7 0 )  503, 512 
fam ilial diseases, and hereditary diseases 586 
fam ily: and anorexia 706; and illness 32; and 

insanity 81; disruption in A frica , and 
colon ization  28; en cou ragem ent o f  large 
fam ilies 641; fam ily health care, and 
N ation al Insurance A ct 638; m edicalization  
691; psychodynam ics 645; p sychotherap y 
519; R om an fam ily-based m edicine 69; 
therapy 523, see also heredity 

fam ily doctors see general practitioners 
Family Life (film) 522 
‘F am ily R igh ts’ (T h om sonianism ) 393 
famines: before 1750  237; blam e for, R om e 

78; early man 17; E u rop e 301, see also 
hunger 

fang 157
Faraj ibn Salim  97
Farbw erke Cassella com pan y 450
farm ing see agriculture
Farr, W illia m  (18 0 7 -8 3 ) 4 0 7 - 8 , 4 1 3 - 1 4
Farragut see Faraj ibn  Salim
fascist regim es, and health p o licy  632, 634
fathers, at childbirth  698
fats: and heart disease 585; in d iet 29, 322;

increase in consum ption  559 
Fauchard, P ierre ( 1 6 7 8 - 1 7 6 1 )  384 
Faust, Bernhard (1 7 5 5 -1 8 4 2 ) , Gesundheits- 

Katecbismus 283 
Favaloro, Rene (b. 1923) 6 1 7 - 1 8  
fear: o f  childbirth  696, see also em otions 
febrifuges 269; herbal 35; hom e rem edies 284, 

see also fever 
febrile diseases see fever 
Federal Bureau o f  N a rco tics  ( U S A )  665 
Federal E m ergen cy  R e lie f  A dm inistration 

( U S A )  646 
Feldberg, W ilh e lm  (19 0 0 -9 3 ) 572 
Felix, C .F . (1 6 5 0 -1 7 0 3 )  279 
fem ale body, m edieval opin ion  130 
fem inism : and I V F  624; and m edicine 660;

and p sychiatry 523 , see also w om en 
Fenw ick, M rs B edford (1 8 5 7 - 1 9 4 7 )  379 
Fergusson, S ir W illia m  (1 8 0 8 -7 7 )  360 
ferm entation 253, 431 
Fernel, Jean (1 4 9 7 -1 5 5 8 )  1 7 3 - 4 ,  600; De 

abditis rerum causis 174; De naturali parte 
medicinae 174; Medicina 174  

F errier, D avid  (1 8 4 3 -1 9 2 8 )  5 4 0 -4 2 , 548,
612; The Functions o f the Brain 542 

fertility  293
fertilization: in vitro 624, see also in fertility  
fertilizers, and disease 492, 580 
fetishists 703
Feuchtersleben, E rn st von  (18 0 6 -4 9 ) 508
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fever charts 678
fever(s): and ‘bias’ 208; and disease 294; and 

m ental disease 509; and p overty  4 11 ;  and 
tem perature 345; as paradigm  acute disease, 
A n cien t G reec e  60; A yu rved ic m edicine 
139; b loo d -lettin g  for 3 1 2 - 1 3 ;  British 
settlers in  India 463; causes 2 6 1 -2 ;  C h in ese  
therapy 149, 156; continued fevers 261;
‘coo l therapy’ 2 3 0 -3 1 ;  E n ligh ten m en t 
theories 2 5 9 -6 0 ; fatal diseases before 1750 
237; G alen  on  75; in 19th  C  industrial cities 
402; interm ittent 259, 261; opium  for 269; 
pre-Islam ic treatm ent 93; stages o f  2 6 1 -2 ;  
treatm ent, H ip p o cra tic m edicine 6 0 - 6 1 ,  see 
also febrifuges; in fectious diseases 

F iacre, S t (d.670) 111  
fibre, decrease in consum ption  559 
F icin o, M arsilio  (1 4 3 3 -9 9 )  173 , 195 
Fiji see P acific area 
Filaria pustans 477 
filarial w orm s 19, 467 
Filariasis 466, 468
‘filterable virus’ , and ye llo w  fever 459, 474 
filth diseases 10, 301, see also putrefaction 
filtration see alchem y 
Findlay, L eon ard  (1 8 7 8 -1 9 4 7 )  555 
Finland, health  care expenditure 659 table 
F inlay, C a rlo s ( 1 8 3 3 -1 9 1 5 )  4 7 2 - 3  
Finson, N ie ls  (18 6 0 -19 0 4 ) 607 
fire see elem ents
First W o rld  W ar: disease deaths 399, 421,

443; im portance fo r future o f  m edicine 642; 
shellshock 5 16 , 518 

Fishbein, M o rris  (1 8 8 9 -1 9 7 6 )  646 
Fisher, R .A . (18 9 0 -19 6 2 ) 529; Design of 

Experiments 529 
fistulas: anal 118 , 279, 401; L a n ffa n c on  117 ;

vesico-vaginal 231, 3 6 3 - 4  
fitness: A n cien t G reec e  51; and eugenics 

m ovem en t 639; G erm a n y 648; 20th C  
culture 709; V irc h o w ’s study 3 3 2 - 3 , see also 
healthy living; physique 

‘five senses’ in d iagnosis 256 
‘five-picture series’ 133 
fixing o f  tissues, in specim ens 321 
flagellants, in  B lack D eath  125 
Flaubert, G ustave (1 8 2 1 -8 0 )  Madame Bovary

35° ’ 36 3 
fleas 16; and bubonic plague 25 
Flem in g, A lexander (1 8 8 8 -1 9 5 5 )  4 5 5 - 6 ,  457 
F letcher, W illia m  (1 8 7 4 -1 9 3 8 )  5 5 3 - 4  
Flexner, Abraham  (1 8 6 6 -19 5 9 )  530, 532, 660; 

Medical Education in the United States and 
Canada 358, 530, 645 

Flexner, Sim on (1 8 6 3 -1 9 4 6 )  459, 480,

,531
Fliedner, F riederike (18 0 0 -4 2 ) 376 
F liedner, T h e o d o re  (18 0 0 -6 4 ) 37^
Fliess, W ilh e lm  (18 5 8 -19 2 8 ) 515

flooding, ep idem iological consequences 296 
F loren ce 118; B lack  D eath  1 2 3 - 4 ;  hospitals 

113 ; p lague 237 
F lorey, H ow ard  (18 9 8 -19 6 8 ) 4 5 6 - 7 ,  5320 
Flourens, M a rie  Jean P ierre  (1 7 9 4 -1 8 6 7 )  539; 

Examen de la phrenologie 539; Recherches 
experimentales sur le proprietes et les fractions 
du systeme nerveux . . .  539 

F loyer, S ir John (1 6 4 9 -1 7 3 4 ) , The Physician's 
Pulse Watch 246, 2 5 6 - 7 , 343 

flu see influenza
fluid retention, diuretics for 35, 460, 583 
fluoroscopes 608
flying am bulances {ambulances volantes) 362 
focal sepsis 601
foetus: Fabricius’s study 184; H arvey ’s study 

2 i5 n , 226; illustration 249; ultrasound to 
view  609, see also em bryo; p reform ation 

folie a double forme 503 
folie circulaire 503 
folie raisonnante 4 9 5 - 6  
fo lk  m edicine: antibacterials 454; A rchaic 

G reec e  51; basis 37; description by 
H ildegard  o f  B ingen 129; E urope, 
prejudices tow ards 37; and ‘w estern ’ 
m edicine 3 6 - 7 ,  3 9 -4 0 , see also healers 

fom ites 429
food: en ergy-p rodu cin g  function 322; 

pathogens introduced into  710; processing 
559, see also agriculture; diet; m alnutrition; 
nutrition 

food additives, and can cer 580 
food and drug laws, U S A  646 
food ascetism  705
food p roduction, w orld , increase 559 
food science 559
food storage, diseases caused b y 1 9 - 2 0  
forceps, obstetrical 232, 273, 274, 692, 712 
F ord e, R obert M itch ell ( 1 8 6 1 -1 9 4 8 )  477 
Foreest, P ieter van (1 5 2 2 - 9 7 )  232 
foreign  bodies: rem oval, m edicine-m en 32; X - 

rays to  locate 606 
Forel, A ugust H en ri (1 8 4 8 -9 3 1 )  509 
forensic m edicine 636; C arolin a C o d e  198;

psychiatry 501, see also legal m atters 
F orlanini, C a rlo  (1 8 4 7 - 1 9 1 8 )  6 11  
form aldehyde, introduction  321 
Forssm ann, W e rn e r  (1 9 0 4 -7 9 )  6 14  
F oster, M ich ael ( 1 8 3 6 -1 9 0 7 )  336, 48 1, 532, 

580
F oth ergill, John ( 1 7 1 2 -8 0 )  258, 288; An 

Account o f the Sore Throat 258 
Foucault, M ich el (19 2 6 -8 4 )  522 
foundling hospitals 294 
fow l polyneuritis 553
F ow ler, S ir Jam es K in gston  (1 8 5 2 -1 9 3 4 )  6 11  
Fox, D r  (asylum superintendent) 504 
foxglove see digitalis 
Fracastoro, G iro la m o  (H ieronym us
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Fracastorus 1 4 7 8 -1 5 5 3 )  174 , 4 2 8 -9 ; De 
contagione et contagiosis morbis curatione 
1 7 4 - 5 ;  Syphilis sive morbus gallicus 174  

fractures: described b y  Ibn  Sina 99; E g y p t 47; 
G re e k  m edicine 59; L an fran c on  117 ; 19th 
C  treatm ent 384; operations, al-2 ahrawi 99; 
X -rays to  diagnose 606 

Fraenkel, K a rl ( 1 8 6 1 -1 9 0 1 )  438 
F ram ingham  H e a rt Study (U S A ) 580 
France: alternative m edicine 690; as m ain site 

for m edical science 528; cancer hospitals 
387; charitable institutions 239; ch ildren ’s 
hospital 387; healin g shrines 127; health 
care expenditure 659 table; health councils 
416; hospitals 1 13 , 2 3 9 -4 0 , 280, 297, 306, 
387, 497, 5 14 , 546, 655; H ote l D ieu  240; 
lun atic asylum s 502; m edical organization 
p o s t -W W i 645; m edical profession, 19th C
3 5 2 -3 ;  m edical regulation  287; 19th C  
m edicine 3 3 7 - 4 1 ;  n ursing train ing 379; 
obstetrics 382; plague in 238; pro-natalism  
641; prostitution  con trol 420; p u blic health 
in 19th C  4 0 5 - 6 , 416; schools for m ental 
d eficien cy 506; state w elfare benefits 655; 
surgical train ing 279; typhus in 2 6 - 7 ;  
universities 1 1 3 - 1 4 ,  262, 291, 352; 
university  licen cin g  faculties 352, see also 
Paris

F ranco , G en era l F rancisco  (1 8 9 2 -1 9 7 5 )
7 0 0 -7 0 1

F ranco-P russian  w ar (1 8 7 0 - 1 ) :  and nursing 
379; surgical m ortality  372 

Frank, Johann P eter ( 1 7 4 5 - 1 8 2 1 )  262, 293, 
404, 405; System einer vollstandigen 
tnedicinischen Polizey 293 

F rankfurt Institute 450 
frankincense 148
F ranklin, Benjam in (17 0 6 -9 0 ) 268, 298 
Fraser, T h o m a s (1 8 4 1 -1 9 2 0 )  333 
fraud m edicines 284
Fray Bentos, ‘L ie b ig ’s E xtract o f  B e e f ’ 325 
free association 516  
free-m arket econ om y, and disease 30 
freezing: Japanese studies 650; N a zi studies 

649
F ren ch  A ssociation  for C a n c er R esearch 577 
F rench R evolu tion , effect on m edicine 306 
frenzy, as ca teg ory  o f  m adness 12 7 
F rere Jacques see Beaulieu, Jacques de 
Frerichs, F riedrich  T h e o d o r  von  (1 8 1 9 -8 5 )  

548, 567 
Freud, Anna (1 8 9 5 -1 9 8 2 )  519 
Freud, Sigm und (1 8 5 6 -1 9 3 9 )  328, 368, 513 ,

5 1 4 - 1 6 ,  5 17 , 518, 519; Civilization and its 
Discontents 15; Introductoiy Lectures 516; 
Studien iiber Hysterie (with Breuer) 515; 
Three Essays cm the Theory o f Sexuality 703 

F riedenheim s 388
Friedreich , J .B . ( 1 7 9 6 -18 6 2 ), Versuch einer

Literargeschichte der . . . Psycischen 
Krankenheiten 508 

Friedrich  I I I  (K aiser) ( 1 8 3 1 -8 8 )  676 
frien dly societies: and p aym ent fo r health  care 

636; and private doctors 638 
Frien ds’ A sylum  (Philadelphia) 500 
‘ frigh t’ (ch ildren ’s diseases, C h in ese  m edicine)

151
‘ fright, figh t or fligh t’ 562 
F rim ley sanatorium  42 3 
fringe m edicine see alternative m edicine 
Fritsch, G u stav  T h e o d o r  ( 1 8 3 8 - 9 1 )  540 
Frolich , T h e o d o r  C h ristian  Brun (1 8 7 0 -19 4 7 )  

556
frontal leu co to m y 520 
frontal lobotom y, accidental 539 
Frost, W a d e  H am pton (18 8 0 -19 3 8 ) 480 
F ry, E lizabeth  (1 7 8 0 -18 4 5 )  376 
Fuchs, L eo n h art ( 1 5 0 1 - 6 6 )  191 
F uggers o f  A u gsbu rg (banking fam ily) 193 
funerals, im portance p re -17 5 0  241 
fungi: as antibacterials 454, 457; m uscarine 

from  571
fungoid toxins, and food storage 1 9 - 2 0  
Funk, C asim ir (1 8 8 4 -1 9 6 7 )  554, 556 
‘ furfuraceous id io cy ’ 587, see also D o w n ’s 

syndrom e

G addum , John H en ry  (19 0 0 -6 5 ) 572 
G affky, G e o r g  (1 8 5 0 -1 9 1 8 )  443 
G ag e , Phineas (patient) 539 
G ale , T h o m a s (1 5 0 7 -8 7 ) , A n Excellent Treatise 

of Wounds made with Gonneshot 187 
G alen  (a d  129-c. 216?) 8, 12, 68, 70, 7 1 , 

7 3 - 7 ,  82, 258, 428, 526, 563, 565; A ld ine 
edition 169, 1 7 1 ;  anatom ical studies 132,
178, 179, 1 8 0 -8 1 ;  and E ngland in 17th  C  
210; and heat 324; and Ibn Sina 98; and 
Islam ic m edicine 96; and al-R azi 96, 97; and 
respiration 220; and surgery for cancer 59; 
circulation o f  the blood  184, 2 1 1 - 1 2 ,  213, 
216; com m entaries on H ip p o cra tes ’ 
Aphorisms 107; d ru g treatm ent 79; G alen ic  
canon 90; influence in the Renaissance 

r69 — 73, 17 7 , 1 8 4 - 5 , 2° 2> 2° 3> 2° 5> 2°6 ; 
legacy 8 8 -9 2 , 107, 108, 115 ; loss o f  status 
229; m adness, categories 127; M aim onides 
on  101; M o liere  on 2 2 6 -7 ;  on b loo d -lettin g  
57, 17 1; on cancer 575; on m adness 81; on 
rep rodu ction  13 1; on the liver 183, 216,
220; Paracelsus on 202, 203; Renaissance 
criticism  205; respect for w om en healers 78; 
th eory  o f  disease 79; translation into  A rabic 
95, 98; translation into  L atin  1 0 7 -9 ;  The 
Art o f Medicine 107, 170; The Best Doctor is 
also a Philosopher 169; The Best Method o f  
Teaching 169; Commentary on the Hippocratic 
Oath 98; Method o f Healing 90, 107, 172; On



7 88 I N D E X

G alen  -  cont.
Anatomical Procedures 1 7 1 , 178, 179; On 
Prognosis from the Pulse 76, 107; On the 
Causes o f Pulsation 76; On the Diagnosis of 
Pulses 7 5 - 6 ;  On the Differences between Pulses 
75; On the Natural Famities 17 1 ; On the 
Powers o f Simple Remedies 191; On the Use of 
the Parts o f the Body 109, 179; The 
Protrepticus 169; Regimen in Acute Diseases 
107; Tegni 108 

G alicia , plague in 238 
G a lile o  G alile i ( 1 5 6 4 -16 4 2 ), influence 218, 

219 , 227, 228, 305, 344 
gall bladder, surgery 602 
G a ll, F ranz Joseph (1 7 5 8 -18 2 8 )  4 9 9 -5 0 0 ,

538; Anatomie et physiologie du systeme 
nerveux . . . (w ith Spurzheim ) 538 

G allo , R obert (b. 1937) 707 
gallstones: ch olecystotom y 602; grow th  in 

w ealthy nations 29; in ancient E g y p t 19; 
surgery 598 

G alto n , Francis ( 1 8 2 2 - 1 9 1 1 )  639 
G alvan i, L u ig i ( 1 7 3 7 -9 8 ) , De electiicitatis in 

motu muscular 252 
galvanom eter 5 4 1, 581 
‘G am bia fever’ 4 7 7 , 478 
gam e animals, diseases from  17 
g am e-p layin g 523
gangrene 16, 261; after surgery 3 6 8 -9 , 

3 7 0 - 7 1 ;  am putation for, G re e k  m edicine 
59; gas gangrene, anaerobic bacillus, 
d iscovery 336; hospital 375; N a zi studies 
649, see also gas gangrene; putrefaction; 
‘septic’ diseases 

gaol fever see typhus 
gaols see prisons
G arcia , M anuel (18 0 5 -19 0 6 ) 385 
G aribald i, G iusep pe (18 0 7 -8 2 ) 362 
G a rn ier-C h a b o t, Jeanne 387 
G arrett, E lizabeth  ( 1 8 3 6 - 1 9 1 7 )  357 
G arrod , A lfred  (1 8 1 9 -1 9 0 7 )  345 
G arrod , A rchibald  ( 1 8 5 7 -1 9 3 6 )  587 
G arth , Sam uel ( 1 6 6 1 - 1 7 1 9 )  255; The 

Dispensary 255 
‘gas’ , idea o f  208 
gas chem istry 254
gas gangrene, anaerobic bacillus, discovery 

336
G askell, W a lte r  ( 1 8 3 7 -1 9 1 4 )  329, 542, 580;

The Involuntary Nervous System 543 
G assendi, P ierre (1 5 9 2 - 1 6 5 5 )  219 
gastric juices 253; and pernicious anaemia 

5 5 7 - 8 ;  B eaum on t’s study 323; secretion, 
P a vlov ’s study 544 

gastric resection 599, 602 
gastric ulcers 2 6 3 - 4
gastroenteritis, as fundam ental cause o f  disease 

3*3
gastroscopy 605

G ates, Frederick T .  (1 8 5 3 -19 2 9 )  531
G ath orn e H ard y, Jonathan (b. 1933) 686
G a y  L iberation  707
‘G ay-R elated  Im m une D isease’ 594
G aza, T h e o d o re  (fl. 14 3 0 -8 0 ) 1 6 9 -7 0 , 191
G e b e r  see Jabir ibn H ayyan
G e e , Sam uel ( 1 8 3 9 - 1 9 1 1 )  532
G e e l com m u n ity 127
G eig er, P h ilip  L o re n z (1 7 8 5 -18 3 6 )  334
gelatin  capsules 449
gen der differences 5 11
gene replacem ent therapy 7 15 , see also genes
G en eral Board o f  H ealth  ( U K )  4 11  - 1 2
G en eral M ed ical C o u n cil ( U K )  3 5 5 - 6 , 359
G en eral N u rsin g  C o u n cil ( U K )  3 7 9 -8 0
general paralysis 547
general paresis o f  the insane 503, 5 0 5 -6 , 520, 

549
general practice, state support 3 5 1, 654 
General Practitioner 388 
general practitioners 280; and com plem entary 

m edicine 688; and m edical inequalities 644; 
and N ation al Insurance A ct 639, 6 8 3 -4 ; 
and N H S  6 5 3 -4 ;  anc  ̂ science 6 71; D aw son 
rep ort 6 4 2 -3 ; deliveries b y  382; distanced 
from  hospital doctors 639; grou p  practices 
654; 19th C  3 5 8 -9 , 672; qualifications 
3 1 6 - 1 7 ;  role 6 6 9 - 7 1  

‘generation ’ : H arvey ’s study 2 i5 n , 226; 
W o l f f ’s study 2 5 1 , see also childbirth; 
em  bryo/em  bryol ogy 

genes: clo n in g  4, 588; ‘co p yrigh tin g ’ 589, see 
also gene replacem ent therapy 

genetic en gin eerin g 589, 715  
gen etic health courts, G erm an y 648 
gen etic screening 588, 589, 715 
gen etic shields against disease 22 
genetics 10, 5 8 6 -9 ; and im m unity 5 9 3 -4 , see 

also heredity 
G en eva C o n ven tion , R ed C ross and 379 
genital infections, patron saint 111  
genius: and insanity 5 1 1 ;  m elanch oly m adness 

as 81
G en o a, plague in 238 
genocide, and N u rem b erg  C o d e  650 
G e o rg  E bers papyrus 47 
G e o rg e  III o f  E ngland (1 7 3 8 -1 8 2 0 )  2 7 1 - 2 ,  

493
G e o rg e  I V  o f  E ngland (1 7 6 2 -18 3 0 )  361 
G eo rg et, E .E . ( 1 7 9 5 -1 8 2 8 )  503 
G erard  o f  C rem on a ( 1 1 1 4 - 8 7 )  108, 1 0 8 -9  
G erh ard , W illia m  (18 0 9 -7 2 ) 319, 413 
G erh ard t, K arl Friedrich ( 1 8 1 6 -5 6 )  448n 
germ  th eory  332, 433, 434; and public health 

4 19
G erm an  C en tra l C o m m ittee  for C a n cer 

R esearch 577 
G erm an  m easles see rubella 
G erm any: as centre for m edical science 528;
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ch ild ren ’s hospital 387; E nglish-sp eaking 
students in 3 3 5 -6 ;  health care expenditure 
659 table; m edical organization  2 8 7 -8 , 645, 
6 4 8 -9 , 6 5 5 - 6 ;  m edical research 3 2 1 - 2 ;  
m icroscop y 3 2 0 -2 1 ;  19th C  m edical 
organization  3 5 3 -4 ;  plague in 237, 238; 
p sychiatry 5 0 7 -1 0 ;  sick funds 655; specialist 
hospitals 387 

G ersd orff, H ans von (c. 1 4 5 5 -1 5 2 9 ) , Feldbuch 
der Wundartzney 187 

G h e e l (therapeutic village) 503 
G h ib erti, L o re n zo  (d .1455) 176 
G ib b o n , John (1 9 0 3 -7 3 )  617 
G ieb ert, G e o rg e  (d.1874) 325 
G ilford , H astings ( 1 8 6 1 - 1 9 4 1 )  603 
G illen , F J . ( 1 8 5 6 - 1 9 1 2 )  32 
G illies, H aro ld  (18 8 2 -19 6 0 ) 6 1 8 - 1 9  
gin sen g 148, 194
G irtan n er, C h ristop h  (17 6 0 -18 0 0 ) 262 
gland secretions, biochem istry 563 
glandular structure, digestive system  220 
G la sg o w  E ye Infirm ary 386 
glaucom a 385, 386
G lisson , Francis ( 1 5 9 7 - 1 6 7 7 )  222, 250, 555; 

Anatomia hepatis 222; De rachitide 222; De 
ventficiilo 222 

global w arm ing: and disease 492; and spread 
o f  m alaria 488 

globin , and sickle-cell anaem ia 587 
glucose, and diabetes 566n 
glucose concentrations, liver 338 
g lycogen , d iscovery 3 3 9 -4 0  
glycosuria experim ents 567 
G o d lee , John R ickm an (1 8 4 9 -19 2 5 )  613 
gods see religious m edicine 
G o e th e , Johann W o lfg a n g  von  (1 7 4 9 -1 8 3 2 )  

249, 5 11
goitre 5 6 3 -4 ;  patron saint 1 1 1 , see also 

h yperthyroidism  
gold, therapeutic potential 453 
G o ld b e rg e r , Joseph (1 8 7 4 -1 9 2 9 )  552 
G o ld stein , Joseph (b. 1940) 585 
G o ld stein , K u rt (1 8 7 8 -19 6 5 )  634 
G o lg i, C a m illo  (1 8 4 3 -1 9 2 6 )  535 
gon ococcu s, penicillin  and 457 
gonorrhoea: h istory 1 6 7 ^  H u n ter’s study 281; 

m icro-organism s causing 437; specificity 
452; sulpha drugs for 454, see also sexually- 
transm itted diseases 

G o o d , R obert A . (b. 1922) 590, 593 
G o o d ell, W illia m  (18 2 9 -9 4 )  676 
G o od yea r, C h arles  (18 0 0 -6 0 ) 373 
G o rd o n , A lexander (1 7 5 2 -9 9 )  369; A  Treatise 

on the Epidemic Pueiperal Fever of Aberdeen 
369

G o rgas, W illia m  C . (18 4 5 -1 9 2 0 )  474 
G o tc h , Francis ( 1 8 5 3 - 1 9 1 3 )  329, 549 
G o ttin gen , as centre for oph thalm ology

385

gout: as hereditary disease 586; as m ale 
disease 77; as sign o f  health 39; diagnostic 
test 345; E n ligh ten m en t study 258; gou ty  
kidney 337; G re e k  interpretation 5 6 - 7 ;
19th C  treatm ent 674; Paracelsus’ 
interpretation 204; secret rem edy 284; 
treatm ents 90 

G ow ers, W illia m  ( 1 8 4 5 - 1 9 1 5 )  342; Manual of 
Diseases o f the Nervous System 548; On the 
Numeration o f the Red Corpuscles 342 

G o w ers, W .R . ( 1 8 4 5 - 1 9 1 5 )  506 
gow ns, surgical 374
G raaf, R egn ier de ( 1 6 4 1 - 7 3 )  18 in , 225, 339, 

566
G ra efe , A lb rech t von  (1 8 2 8 -7 0 ) 386 
G rafen berg, spa 392
graft rejection  592, 6 15 , 6 1 9 - 2 1 ,  see also 

transplant surgery 
grafts, tubed pedicle graft 619  
graha 143
G raham , Evarts (1 8 8 3 -1 9 5 7 )  6 0 4 -5  
G raham , Jam es (1 7 4 5 -9 4 )  284 
G raham , Sylvester ( 1 7 9 4 -1 8 5 1 )  394 
G raha m ites 394 
grain  see cereal
G ram , J .M .C . (1 8 5 3 -19 3 8 )  456n
G ram -negative/positive bacteria 458
grand mal 506
grandes paroxysmes 547
grants: and m edical advances 57 7, 630;

m atching grant, invention 298 
granulocytes 446, 590 
G rassi, G iovan n i (1 8 5 4 -1 9 2 5 )  4 7 0 - 7 1  
G raun t, John (1 6 2 0 -7 4 )  23^; Natural and 

Political Observations 236 
G raves disease see hyperthyroidism  
G raves, R o b ert ( 1 7 9 6 -1 8 5 3 )  319; Clinical 

Lectures . . .  319; The Diagnosis and 
Treatment o f Diseases o f the Chest (with 
Stokes) 319 

G ra y , H en ry  ( 1 8 2 7 - 6 1 )  318; Gray's Anatomy 
318

G rea t Britain see U n ited  K in gd o m  
G rea t O rm o n d  Street hospital see H osp ital for 

S ick  C h ild ren  
G rea t Pestilence ( 1 3 4 7 - 5 1 )  1 2 2 - 3  
great plague 1665 see p lague 
G reece, health care expenditure 659 table 
G re e k  m edicine, texts used in the Renaissance 

170
G re e k  m edicine (A ncient G reece) 7, 12, 14, 

5 0 - 6 6 ;  attitude to  m edical research 8; 
attitude to m edicine 9; debt to  E g y p t 51; 
need for m edicine 15; pestilence 23; 
R enaissance reverence for 1 6 9 -7 0 ;  study o f  
m alaria 2 0 - 2 1 ;  term in ology 4; translation 
o f  texts into A rabic 95 

greenhouse effect, and disease 492 
G reen lees, Jam es (patient) 371
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G re g o ry , John (17 2 4 —73) 260, 290; Lectures on 
the Duties and Qualifications o f a Physician 286 

grief, as insanity 81
G riesin ger, W ilh e lm  ( 1 8 1 7 - 6 8 )  5 0 8 -9 , 5 11 ; 

Pathologie tind Therapie da' psychischen 
Krankbeiten 508 

G rijn s, G errit ( 1 8 6 5 -1 9 4 4 )  553 
G riscom , John H . (18 0 9 -7 4 )  4 ’ 7> The

Sanitary Condition of the Laboring Population 
o f New York 4 17  

group hospitalization, U S A  647 
group therapy 523
grow th: and pituitary 5 6 5 -6 ;  stunted, and 

disease 20 
grow th  horm one 5 6 5 - 6  
G ru en p eck, Joseph (? 1473 -1 5 3 2 ? )  167 
G ru in ard , anthrax research 650 
G ru n zig , A ndreas (1 9 3 9 -8 5 )  6 14  
guaiacum  bark, for syphilis 17 5 , 1 9 3 - 4  
G uanches, C anaries islands, devastation by 

disease 164 
G u erin , Jean M a rie  ( 1 8 7 2 - 1 9 6 1 )  442 
G u erin , Jules 4 16  
G u ild  o f  Surgeons (E ngland) 186 
guilds: m edical, rise o f  119 ; surgical 186 
G u illem in , R o g er (b. 1924) 566 
G u illo tin , D r  Joseph 3 0 4 -5  
G u in th er von  A ndernach, Johann 

( 1 4 8 7 -1 5 7 4 )  1 7 1 , 178, 179 , 206; De 
medicina veteii et nova 206 

G u iteau , C h arles  ( 1 8 4 1 -8 2 ) , insanity plea 512 
G u ll, W illia m  ( 1 8 1 6 -9 0 )  564, 683, 7 0 5 - 6  
G u lly , Jam es (18 0 8 -8 3 ) 382; The Water Cure 

in Chronic Disease 392 
gunpow der: ‘aerial n itre ’ 222; and w ar wounds 

187, 188
gunshot w ounds 187, 188, 279; surgery for 

598
gu t spasm, surgery fo r 601 
G u th rie , G e o rg e  Jam es (1 7 6 5 -1 8 5 6 )  361, 386 
G u y  de C h au liac see C h au iiac 
G u y o n , Felix Jean C asim ir (1 8 3 1 -1 9 2 0 )  618 
G u y ’s H ospital 298, 3 15 , 318 
gym nastics, A n cien t G reec e  51 
gynaecology: E g y p t 47; Paul o f  A egin a 89; 

Rom an study 72; 16th and 17th  C  2 3 1 - 2 ;  
surgery, 19th C  3 6 3 -4 , see also 
contraception 

gypsies, in  N a z i G erm an y 6 4 8 -9

h ab it-form in g drugs 675 
H ad d on , A lfred  (1 8 5 5 -19 4 0 )  481 
H adfield , Jam es, insanity plea 501 
badith 94
H ad za o f  T a n zan ia  16 
haem atin 332
haem atology: 19th C  3 4 1—2, see also blood 
haem ocytom eter 342

‘haem odynam ic’ experim ents see circulation o f  
the blood

haem olytic diseaes o f  the new born 592 
haem olytic streptococci 445; Prontosil and 

453
haem ophilia 586; and A I D S  594 
haem orrhagic fevers r 7, 4 9 1, 711  
haem otysis 401 
H aen, A nton  de 315, 344 
H aggard , H .W . ( 1 8 9 1 -1 9 5 9 )  4 5 2 - 3  
H ahnem ann, Sam uel ( 1 7 5 5 -1 8 4 3 )  2 7 1 , 390; 

Freund der Gesundheit 3 9 0 -9 1 ;  Materia 
medica pura 391; Organon der rationellen 
Heilkunde 390; Uber die Arsenikvergitung . . .  
390

hair, m icroscop ic study 225
H aldane, L o rd  (1 8 5 6 -1 9 2 8 )  532
H ales, Stephen ( 1 6 7 7 - 1 7 6 1 )  2 4 6 - 7 , 537;

Haemastaticks 247 
H alford , S ir H en ry  (1 7 6 6 -18 4 4 )  349 
H all, John ( 1 5 7 5 - 1 6 3 5 )  2 3 2 -3  
H all, M arshall ( 1 7 9 0 -1 8 5 7 )  336, 540 
H aile, m edical school 247, 262 
H alle, Jean N o e l (1 7 5 4 -1 8 2 2 )  407 
H alle, John (1 5 2 9 -6 8 )  186 
H aller, A lb rech t von  (1 7 0 8 -7 7 )  222, 247, 

2 5 0 - 5 1 ,  260, 326, 526, 580; De partibus 
corporis humani sensibilibus et irritabilibus 250; 
Elementa physiologiae corporis humani 250; 
leones anatomicae 2 4 8 -9 , 250; Primae lineae 
physiologiae 250 

H ailey, E dm ond (c. 1 6 5 6 -1 7 4 3 )  236 
hallucinations 514 , 547 
H alsted, W illia m  (1 8 5 2 -1 9 2 2 )  373, 604, 613 
H aly  A bbas see al-M ajusi, ’A li ibn  al’-A b bas (d.

late 10th C )
H aly  R odoan see A li-ib n  Ridw an 
H am m ersm ith H osp ital 533 
H am m urabi (1 7 2 8 -1 6 8 6  b c ) 4 5 - 6  
H am p ton, M iss C a ro lin e  (patient) 373 
handedness 451
H andel, G .F . ( 1 6 8 5 -1 7 5 9 )  279 
handicapped people see m entally  handicapped 
H ansem ann, D avid  Paul von  (1 8 5 8 -19 5 5 )

555
H ansen, A rm auer ( 1 8 4 1 - 1 9 1 2 )  121 
H an sen ’s disease see leprosy 
hanui 148
H anw ell asylum  499, 504, 505, see also 

C o n o lly , John (1 7 9 4 -1 8 6 6 )
H arden, A rth u r (1 8 6 5 -1 9 4 0 )  556 
H ardy, Jam es (b, 1918) 620, 621 
H are, W illia m  (1 7 9 2 -18 7 0 )  317  
H arington , S ir John ( 1 5 6 1 - 1 6 1 2 )  io 8 n , 199;

The Englishman’s Doctor 199 
H arken, D w ig h t (b. 1910) 616  
H arley  Street, rise in 19th C  350 
H arris, Elisha (1 8 2 4 -8 4 ) 418 
H arrison  A ct (19 14  - U S A )  665
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H arrison, J. H artw ell 620 
H artford  R etreat (C on n ecticu t) 500 
H arun al-R ashid (r. 7 8 6 -8 0 9 ) 94 
haruspicy, Babylon 46 
H arvard m edical school 289, 336 
harvesting o f  organs 625 
H arvey, W illia m  ( 1 5 7 8 - 1 6 5 7 )  12, 65, 180, 

182, 183, 185, 199, 2 1 1 - 1 6 ,  232, 303, 305, 
717; and D escartes 218; and G alen ic  theory 
o f  respiration 220; diagram  o f  the heart 
214; theories o f  generation 2 i5 n , 226; De 
Generatione 2 i5 n ; Exercitatio anatomica de 
circulatione sanguinis 216; Exercitatio 
anatomica de motu cordis . . .  (De moto cordis) 
10, 212 , 213, 2 1 5 - 1 6  

H aslam , John (1 7 6 4 -1 8 4 4 )  501 
H astings, C h arles (1 7 9 4 -1 8 6 6 )  354 
H ata, Sahachiro (1 8 7 3 -1 9 3 8 )  452 
H aversian canals i8 in  
H aw aii see P acific  area 
hay fever see ‘sum m er catarrh ’
H aygarth , John ( 1 7 4 0 -1 8 2 7 )  276 
head bum ps see p hrenology 
head injury, and m ental disease 509 
headaches: as om ens 46; folk rem edy 37 
healer-priests 3 1, 49, 53, see also divination;

folk m edicine 
healers 5 - 6 ,  282; A ncien t G reec e  54; A ncient 

R om e 78; English  91; E n ligh ten m en t
2 8 1 - 7 ;  M esopotam ia 45; R om e 78, see also 
doctors; folk m edicine 

healing: and C h ristian ity  86; approaches to 
3 3 - 5 ;  B iblical m iracles 87; faith-healing 9, 
86; ‘healin g ’ , and ‘ holiness’ 84; indigenous, 
and w estern m edicine 482; spas 2 6 7 - 8 , see 
also healing shrines; m edicine; religious 
m edicine

healing m ovem ents, 19th C  3 8 9 -9 0  
healing rituals 35; prehistoric peoples 31; spas 

2 6 7 -8
h ealin g shrines 9; A n cien t G reec e  52; E g yp t 

49; M edieval W e s t 1 1 1 ,  112; to  cure 
madness 127 

health: and fascism 632; and G reek  philosophy 
64; as hydrostatic equilibrium  246; C hinese 
explanation 15 1; cults, 20th C  709; 
enforcem ent, 19th C  4 2 0 -2 5 ; fantasies 
about 710; im provem ent in 19th C , reasons
4 2 5 - 6 ;  international aid program m es 486; 
m aintenance, W estern  tradition 9 - 1 0 ;  
m eaning 717; profile in 1800 301; 
regulation  1 1 , 2 8 7 -9 0 ; righ t to  4 0 5 -6 ;
20th C  im provem ents 3 - 4 ,  see also fitness; 
healthy living; preventative m edicine; public 
health

health care: and politics 64, 4 1 5 - 1 6 ,  6 3 0 -3 1 ;  

Islam  1 0 3 -5 ;  I 9t®1 C  3595 paym ent for 636; 
prim ary, E n ligh ten m en t 293; Renaissance 
E n glan d  1 9 8 -9

health centres, D aw son rep ort 642 -  3 
health councils, France 4 16  
health education 1 9 8 -9 , 559, 634, 640, 698; 

ante-natal education 6 9 6 - 7 ;  international 
unification 485; U S A  646 

health insurance: Canada 655; G erm a n y 354; 
state-run 630; U K  380; U S A  3 5 1, 645, 
646, 647, 656, 6 6 1 - 2 ,  716 , see also N ation al 
Insurance A ct 

H ealth  Insurance Plan o f  G re a te r N e w  Y o rk  
656

H ealth  M aintenance O rgan ization s (U S A ) 
6 5 6 - 7 ,  662 

health officers (officiers de sante) 352, 406 
H ealth  O rg an ization  (L eague o f  N ation s) 485 
H ealth  R eform  Institute (Seventh D a y  

Adventists) 396 
health visitors, m oral sanctions 641 
health w orkers, auxiliary, train ing, W H O  

p rom otion  485 
healthy living: A dventists 396; A n cien t G re e c e  

51; and fitness 3 3 2 -3 ;  and heart disease 
585; and h om eopathy 390; and T B  423; 
A yurvedic 138; E g y p t 49; E n ligh ten m en t 
258, 267, 283, 2 9 3 -4 , 3O I - 2 5 G raham ites 
394; h ydropathy 393; M aim on id es on 101; 
Pepys 235; Renaissance E ngland 1 9 8 -9 ; 
R om e 78; Salernitan m edicine 107, see also 
fitness; lifestyles 

hearing see auditory exam ination; ear 
heart: and pulsation, G alen  76, 77; A ristotle  

on 65; congenital m alform ations, surgery 
for 6 1 6 - 1 7 ;  C o rvisart’s study 308;
D escartes on 218; H a rv e y ’s study 2 1 3 - 1 4 ,  
214 fig ; L eo n ard o ’s study 177; L o w e r ’s 
study 2 2 0 -2 1 ; M o rg a g n i’s study 263; 
perfusion techniques 329; surgery 329, 583, 
6 1 3 - 1 8 ,  626; V esalius’ study 180, see also 
circulation o f  the blood 

‘heart aneurysm ’ 581 
heart attack 58 1, 582, 583, 584, 674 
heart beat 182, 336
heart bypass surgery 583, 6 1 7 - 1 8 ,  626 
heart defects, surgery for 615 
heart disease: and sm oking 713 ; diagnosis 

5 8 1 - 2 ,  614; digitalis for 270; drug 
treatm ent 583; grow th  in w ealthy nations 
29, 585; m orbid anatom y studies 264; 19th 
C  study o f  315; 19th C  treatm ent 674; 
public cam paigns 696; reduction in deaths 
585; risk factors 585; 20th C  595, see also 
card io logy 

heart m uscle, p hysio logy 580 
heart pacem aker 584, 626 
heart rate 562
heart surgery 329, 583, 6 1 3 - 1 8 ,  626 
heart transplantation 6 19 , 6 2 0 -2 2  
heart valves, artificial/transplanted 6 17  
heart-b lock syndrom e 263, 319, 58 1, 584
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h eart-lu n g m achine 6 17 , 621 
heat: and oxidation 324; as source o f  life, 

A n cien t G reec e  54; generation, studies 2 54; 
m easurem ent o f  b od y see tem perature; use 
in  folk m edicine 38 

H ead ey, N o rm an  (b. 1 9 1 1 )  456, 457 
hebephrenia 512
H eb erd en , W illia m  ( 1 7 1 0 - 1 8 0 1 )  256, 279, 

303, 3 0 9 -1 0 , 3 1 1 , 58 1, 6 2 5 - 6 ;  Antitheriaka 
. . .  269; Medical Commentaries on the History 
and Cure o f Diseases 256 

H ebrew s see Jew s 
H eck er, E w ald  (18 4 3 -19 0 9 )  512 
h eigh t, increase in 19th C  425 
H ein e , H ein rich  ( 1 9 7 9 -1 8 5 6 )  403 
H ein ro th , J .C .A . ( 1 7 7 3 - 1 8 4 3 )  5 0 7 -8 ; 

Lehrbuch der Stbrungen des Seelenlebens 

5°7
H eller, T h e re se  (patient) 602 
H elm h oltz, H erm an n  von  (1 8 2 1 - 9 4 )  327 _ ®> 

386, 508, 540, 605 
helm inths 16, 19 
h elp er cells 593 
H elsinki D eclaration  651 
hem ilateral anaesthesias 547 
henbane see hyoscyam ine 
H enderson, D o n a ld  (b. 1928) 486 
H en d rick , E .G . 556
H en le, Jacob (18 0 9 -8 5 ) 32 1, 430, 432, 434; 

Handbticb der systematiscben Anatomic des 
Menschen 321; Pathologische Untersuchungen 
430

H en ri de M o n d eville  see M on d eville  
H en ryson , R o b ert (1425-r. 1508), The 

Testament o f Cresseid 122 
hepatitis, transm ission from  animals 19 
hepatoscopy, M esopotam ia 45 
H eraclides o f  T a ren tu m  (fl.80 b c ) 68 
H eraclitus (c. 5 4 0 -4 7 5  b c ) 54 
herbal rem edies 35; and astro logy 4 1; Babylon 

46; efficacy 37; E g y p t 48; E n lighten m en t 
268; herbs as basis o f  drugs 35; L an fran c on 
1 17 ; N e w  W o rld , drugs from  plants 193, 
233; pre-Islam ic m edicine 93; Renaissance 
m edicine 1 9 0 - 9 1 ,  see also botany, m edical; 
plants; vegetable-based therapies 

herbalism  3 1, see also alternative m edicine 
herbals, Renaissance 1 9 1 - 2  
H erb ert, S id n ey (secretary for war) ( 1 8 1 0 - 6 1 )  

377
herbicides, and disease 492 
heredity: and m ental disease 509, 510 , 5 1 1 , 

513; and nervous diseases 547; hereditary 
diseases and fam ilial diseases 586, see also 
fam ily; genetics 

H erelle , Felix  d ’ (1 8 7 3 -1 9 4 9 )  455 
H erisson, Julius 343, 344 
H erm an , Paul ( 1 6 4 6 -9 5 )  145; Museum 

Zeylanicum 145

H erm eticism  173
herm its, food  ascetism  705
hernia: C o o p e r ’s study 361; h em iectom y 610;

surgical repair 278, 604 
H erod otu s (c. 4 8 5 -4 2 5  b c ) 49, 50, 8 0 -8 1  
H ero in  663
H erop h ilu s o f  C h alced o n  (r. 3 3 0 -2 6 0  b c ) 66, 

67; H erop h ilean  m edicine 68; ‘A gainst 
C o m m o n  N o tio n s ’ 67 

herpes 459, see also skin diseases 
H errick , Jam es ( 1 8 6 1 -1 9 5 4 )  582, 587 
H ertzler, A rth u r E . (1870-?) 673, 675, 6 7 8 -9 , 

681; The Horse and Buggy Doctor 6 7 3 - 4  
heterosexuality, and m edicine 7 0 2 - 4  
H eusner, L u d w ig  (1 8 4 8 -1 9 1 6 )  603 
H ew son , W illia m  (1 7 3 9 - 7 4 )  292;

Experimental Enquiry into the Properties o f the 
Blood 342 

hexuronic acid 556 
hiccups, A yu rved ic m edicine 139 
H ickm an, H en ry  H ill (18 0 0 -3 0 ) 366 
hiera picra 80
hierarchy, levels o f  organ ic com plexity 253 
h igh -tech  m edicine 5 8 4 - 5 , 629, 660, 668; 

criticism s o f  6 8 6 -7 ;  origins 8, see also 
scientific m edicine 

H ild egard  o f  B ingen  (1 0 9 8 - 1 1 7 9 )  129; Liber 
simplicis medicinae 129 

H ill, Austin Bradford ( 1 8 9 7 - 1 9 9 1 )  529, 
5 7 9 -8 0

H ill, R o b ert G ard in er ( 1 8 1 1 - 7 8 )  499 
H in du m edicine see A yurvedic m edicine 
H in ton , Jam es (1 8 2 2 -7 5 )  3^5 
hip replacem ents 3, 623 
H ip pocrates (c ?46o-r ?377) and H ip p ocratic 

C o rpu s (4 4 0 -3 4 0  b c ) 4, 12, 13, 15, 5 5 - 6 2 ,  
90, 290, 495, 680, 717; and Ibn  Sina 98; 
and Islam ic m edicine 96; G a len  and 75 , 77, 
98; H ip p o cra tic m edicine 53, 62, 68, 79, 
680; on b loo d -lettin g  1 7 1 ;  on  cancer 575; 
on  insanity 81; Paracelsus on  202; reference 
to gon orrh oea i6 7 n ; Renaissance revival 
17 1; status revived 2 2 9 -3 0 ; Airs, Waters, 
Places 57 , 60, 6 1 , 267; Aphorisms 107, 108; 
The Art 56, 107; Epidemics 56, 60; On 
Ancient Medicine 59; On Head Injuries 59; On 
Regimen 56, 5 9 -6 0 , 107; On the Nature of 
Man 56, 57; Prognostic 108 

H ip p ocratic O ath  59, 60, 63; and d yin g 701;
earliest use 70 

H irsch , A u gu st ( 1 8 1 7 - 9 4 )  55^
H irsch feld , M agn us (1 8 6 8 -1 9 3 5 )  7°4  
Hirudo medicinalis (leech) 3 i4 n  
H is, W ilh e lm  (1 8 3 1 -19 0 4 )  535 
histam ine 571
h isto logy, as new  discipline 3 2 0 - 2 1 , 535 
H itler, A d o lf  (1 8 8 9 -1 9 4 5 )  454; Mein Kampf 

648
H itz ig , E duard (18 3 8 -19 0 7 )  540
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H I V  (hum an im m unodeficiency virus) 30, 
5 9 4 -5 ;  and T B  489; discovery 490; 
m utation 490, 595 

H M O s  (H ealth  M aintenance O rganizations) 
(U S A ) 6 5 6 - 7 ,  662 

H ob b es, T h o m a s (1 5 8 8 -16 7 9 )  2 1 8 - 1 9 ,
2 8 2 -3 ; Leviathan 219 

H od g e, H u g h  L . ( 1 7 9 6 - 1 8 7 3 )  369 
H od g k in , T h o m a s  (1 7 9 8 -1 8 6 6 )  315, 320,

342, 481; ‘ O n  Som e M o rb id  A ppearances 
o f  the A bsorb en t G lan d s and Sp leen ’

3i5
H o d g k in ’s D isease 315
H oech st com pan y 450, 659, see also I .G .

Farbenindustrie 
H offm an , W ille m  479 
H offm a n -L a R och e com pany 458, 659 
H offm an n, E rich  (1 8 6 8 -1 9 5 9 )  452 
H offm ann, Felix  (18 6 8 -19 4 6 )  4480 
H offm an n, Friedrich  (1 6 6 0 -17 4 2 )  248; 

Fundamenta medicinae 248; Medicos politicos 

293
H ofm an n, A lb ert (b. 1906) 573 
H oh en h eim , T h eop h rastu s Philippus Aureolus 

B om bastus von  see Paracelsus 
‘hole in the heart’ 6 16 , 6 17  
holism : G o e th e  249; 20th C  634 
h olistic reflexo logy see alternative m edicine 
H ollo w a y, T h o m a s (18 0 0 -8 3 ) 3®9 
H ollyer, T h o m a s 235 
H olm es see W en d ell H olm es 
H olst, Axel (1 8 6 0 -19 3 1 )  554, 556 
hom e births 660; and m aternal m ortality  7 1 1 ,  

I11
hom e health  m anuals, first 1 0 7 -8  
hom e rem edies 2 8 3 -4  
hom e visits, decline in 20th C  684 
hom eless, and T B  489 
h om eop ath y 2 71, 3 9 0 -9 1 , 689; m edical 

schools 530, 5 3 1, see also alternative 
m edicine 

‘hom eostasis’ 340, 562 
H om er, Iliad, m edical references 5 1, 52, 53 
Homo erectus 15
Homo sapiens (early), health 15, 16 
hom osexuality 5 1 1 ;  and A I D S  594; and 

m edicine 7 0 2 - 4  
H oo k e, R obert (1 6 3 5 -1 7 0 2 )  220, 221, 223, 

243, 329; Micrographia 223 
h ookw orm  19; eradication program m es 4 19 , 

4 7 9 -8 0  
hopital general 297, 493 
H op kins, Frederick G o w lan d  ( 1 8 6 1 -1 9 4 7 )

554
H op p e-S eyler, Felix (1 8 2 5 -9 5 )  332 
H ord er, L o rd  ( 1 8 7 1 - 1 9 5 5 )  458, 716 , 7 17  
horm onal balance, and hom osexuality 704 
horm onal disorders, autoim m une disease and 

delayed hypersensitivity 593

horm onal treatm ents 458; fo r can cer 626 
H orm on e R ep lacem en t T h e ra p y  706 
horm ones: and disease 492; first synthesized 

565; ‘h orm on e’, first use o f  term  563; 19th 
C  advances 528; 19th C  investigation  337; 
regulation  562 

horoscop es see astrology 
H orsley, V ic to r  ( 1 8 5 7 - 1 9 1 6 )  613 
hospice m ovem ent 700 
hospital doctors, distanced from  general 

p ractitioner 639 
H osp ital for Sick C h ild ren , G rea t O rm o n d  

Street 387 
H osp ital Saturday Fund, L o n d o n  380 
H osp ital Services P lan (Canada) 655 
‘hospitalism ’ 375
hospitals: acceptance o f  alternative m edicine 

690; and childbirth  712; and disease 259, 261, 
466, 602, 6 9 9 -7 0 0 ; and dissolution o f  the 
m onasteries, E n glan d 198; and N a tio n al 
Insurance A c t 638; as teach in g sites 290, 
2 9 2 -3 ; births in  231, 266, 298, 660, 6 9 1 - 2 ,  
7 1 1 ,  712 ; Britain  280; B uddhist 13 7 , 159; 
changes post W W 1 644; ch ild ren ’s, 19th  C  
387; cou n ter-cu ltu re 687; deaths 375, 378, 
699 -  700; district hospitals 642 -  3; eastern 
em pire 88; em ergen cy services in 20th C  692; 
for epileptics 506; France 2 3 9 -4 0 , 280, 297, 
306, 387, 655; G erm an y, W e s t 6 5 5 - 6 ;  group  
hospitalization, U S A  647; heart disease 
treatm ent 582; hospital as headquarters o f  
m edicine 380; im provem ents in 
E n ligh ten m en t period 2 9 7 -9 ;  in  m onasteries 
i n ;  increase in adm issions 629; Islam ic 
countries 94, 1 0 4 -5 ;  Italy, early-m odern  era 
239; leprosaria as 122; m edicalization  113; 
m edieval 1 1 2 - 1 3 ;  M id d le  E a st 88, 96, 104; 
m ilitary, neutrality 295; m ortality  375, 378, 
6 9 9 -7 0 0 ; nationalization in  U K  653; N e w  
Zealand 654; 19th C  3 7 5 - 8 1 ;  private, U S A  
662; private patients in 380; resp onsibility  for 
1 1; role p re-2 oth  C  635; R om e 78; specialist 
hospitals 298, 3 8 6 -8 ; status 3 8 0 -8 1 , 6 3 6 - 7 ,  
653; 20th C  transform ation, consequences 
6 4 7 -8 ;  U K ,  N H S  reform s 6 5 2 - 3 ;  U S A  
646, 647, see also ly ing-in  hospitals 

‘h ot viruses’ see viruses 
H otchkiss, R ollin  457 
H ote l D ieu  240, 297, 375 
H ou nsfield , G o d fre y  (b. 1919 ) 6 0 9 - 1 0  
house calls, decline in 20th C  684 
housing, and disease 5 5 9 -6 0 , 633, 637 
H ow ard, John (1 7 2 6 -9 0 )  296, 297, 375, 408 
H u an g-ti 147 
H uck, J .G . 587
H ufeland, C h ristian  W ilh e lm  (1 7 6 2 -1 8 3 6 )  

283; Makrobiotik, oder die Kunst das 
mevschliche Leben zu Verldngem 283 

H ufnagel, C h arles  A. ( 1 9 1 6 - 8 9 )  6 17
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H u gh lin gs Jackson, John ( 1 8 3 4 - 1 9 1 1 )  512 , 
518, 5 4 1, 548, 612 

H u g o  o f  L u cca (c. 1 1 6 0 - 1 2 5 7 )  1 17  
hum an b od y see body 
hum an dissection see dissection 
hum an experim entation 649m Japan 6 4 9 -5 0 ; 

N a z i G erm a n y 649; U S  6 5 1; U S A  650,
65 r

H um an G en o m e P ro ject 588 
hum an im m unodeficien cy virus ( H I V )  30, 

489, 490, 594- 5 ,59 5  
hum an products, as m edicines 269 
H um ana (hospital chain) 662 
H u m an e S o ciety  (1773 ) 299 
hum anism , and anatom y 185 
hum anists, m edical 170, 172 , 178 
H u m bold t, W ilh e lm  von  (1 7 6 9 -1 8 5 9 )

322
H u m e, D avid  ( 1 7 1 1 - 7 6 )  260 
hum idity, use in  fo lk  m edicine 38 
hum ours: and fever, G alen  75; and insanity 

271; A yu rved ic 138, 140; four hum ours and 
fou r elem ents 9, 58 fig; in  G re e k  m edicine 
5 6 - 8 ,  60, 218; ‘hum oral m edicin e’ 9, 154; 
neo-hum oralism , R okitansky 3 3 0 -3 1 ;  
Renaissance debate 173, 207; Yunani 
m edicin e 144 

humiinciiltis see ‘p reform ationism ’
H u n ayn  ibn Ishaq (d.873) 95; Kitab al-’ash 

magalat f i  I- ’ayn 95; Medical Questions and 
Answers 95, 107 

hunger: after W W 1 642, see also fam ines 
hu n ger artists 705
H u n ter, John (1 7 2 8 -9 3 )  248, 252, 276, 

2 8 0 - 8 1 ,  292, 3 17 , 330, 361, 575, 580; 
Natural History o f the Human Teeth 280; 
Observations on Certain Parts o f the Animal 
Oeconomy 280; On Venereal Disease 281; 
Treatise on the Blood, Inflammation and 
Gunshot Wounds 280 

H u n ter, W illia m  ( 1 7 1 8 - 8 3 )  2 7 3 -4 , 2^°> 2^>  
2 9 1 - 2 ,  3 17 , 362; Anatomia uteri humani 
gravidi 249 

hunter-gatherers: A m erican  163; health 

1 6 - 1 7 ,  3 1 ' see a>is0 prehistoric peoples 
H unterian  M useum  281 
H u n tin gton , G e o rg e  Sum ner 629 
H u n tin g ton ’s chorea 549, 589 
H uss, M agn us (18 0 7 -9 0 ) 510, 704 
H usson, N ico la s  (^ .17 7 2 -18 0 7 )  284 
H u tchinson, John ( 1 8 1 1 - 6 1 )  343 
H utch in son , W o o d s  (1 8 6 2 -19 3 0 )  565 
H uxham , John (1 6 9 2 -1 7 6 8 ), On Fevers 259 

H u xley, T h o m a s (1 8 2 5 -9 5 )  359 
hybridization experim ents, M en d el 586 
hydra, m icroscop ic study 225 
h yd roch loric acid: and p ancreatic secretions 

563; stom ach 322, 323, 558, 602 
h ydrogen, identification 254

h ydropathy 3 9 2 -3 ; and A dventists 396 
hydros, for rest cures 672 
hydrotherapy 392 -  3 
H ygeia  (daughter o f  Asclepius) 52 
hygiene: and epidem ics 4 13 ; early  im portance 

9; early  India 136; first conference 526; 
G re e k  distinction from  m edicine 9; Ibn Sina 
98; im portance in Judaism  85; 19th  con cept 
368m O ribasius 88; pu b lic education  634, 
see also cleanliness; sanitation 

hyoscyam ine 89, 334; in early anaesthetics 365 
H ypatia (c. 3 6 4 -4 1 5 )  66n 
hyperaesthesias 514 , 547 
hypersensitivity 593
hypertension: antihypertensives 460, 584; drug 

treatm ent 5 8 3 -4 , 685; grow th  in w ealthy 
nations 29, 583; p hysio lo gy 580, see also 
blood  pressure 

‘h ypertension ’ (Rush) 266 
hyperthyroidism  (G raves’ disease) 319, see also 

goitre
hypnosis 5 1 1 , 5 1 3 - 1 4 ,  518 , see also alternative 

m edicine; animal m agnetism  
hypnotics, 19th C  use 6 7 4 - 5 ,  675 
h ypochondriacs 672 
hypoderm ic syringe, in troduction  663 
hypolipedm ics 584
hypothalam us: and sexual orientation  704;

horm ones 566 
hypotherm ia: hum an experim entation 649,

650; in heart surgery 6 17 , see also cold  
h ysterectom y 364, 601 
hysteria 5 1 1 , 5 14 , 5 16 , 518 , 547; 

interpretation in antiquity 82; Renaissance 
study 1 9 6 - 7 ;  sexual origin  515; Sydenham  
on 243

‘hysterical’ disease, self-starvation as 705 
hysterogenic points 514

iatrochem istry 2 0 9 -1 0 , 228, 253; Sylvius 220 
‘ iatrogenesis’ 687
iatrogen ic disorders: and su rgery  601; n arcotic 

addiction 664; rise 716  
iatroi (doctors), A n cien t G reec e  54 
iatrom athem atics 228, 246 
iatrophysics 228 
Ibn al-B aytar (d.1248) 101 
Ibn al-N afis, ‘A la ’ a l-D in  (12 0 0 -8 8 ) 99, 

1 0 2 -3 ;  M ujiz al-Qanun 102; Sharh Tashrih 
al-Qanun 102 

ibn H ayyan see Jabir ibn  H ayyan 
Ibn R ushd, A b u -l-W a lid  M uham m ad ibn 

A hm ad (A verroes, 1 1 2 6 -9 8 )  99, 100; al- 
Kulliyat 100; Colliget to o , 109 

Ibn Sina, A b u  Ali al-H usayn ibn ’Abdallah 
(Avicenna; 9 8 0 -10 3 7 ) 9 8 - 9 , 172 , 2 0 2 -3 , 
566; Kitah al-Qanun (Canon) 9 8 - 9 , 102,
108, 109, 114 , 144, 170; Vrjuza f i ’l-tibh 99
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Ibn Z u h r (A venzoar, f .1 0 9 1 - 1 1 6 2 )  100; al- 

Taisir 100 
Ice A ge 17
Iceland, health care expenditure 659 table 
id 253
Ideler, K a rl (1 7 9 5 -1 8 6 0 )  507 
id iocy, as division o f  insanity 495, 506 
idiotism  506
I.G . Farbenindustrie 453, see also H oech st 

com pany
I H B  see International H ealth  Board 
Iliad see H om er 
Illenau lunatic asylum  507 
Illich, Ivan (b. 1926) 687 
illness see disease
illustration, m edical: anatom ical atlases in 

E n ligh ten m en t 2 4 8 -9 ; C lift  264; first 
co lou r plates 220; m edieval 133, see also 
L eo n ard o  da V in ci; Vesalius, Andreas 

im aging techniques 577, 6 0 9 -1 0 , 7 15 , see also 
scanning; screening 

Im hotep  (E gyptian  physician) 49 
im ipram ine 521
im m igration  control: p sychiatry fo r 512; U S ,  

and health 4 2 4 - 5 ,  640 
im m ortality  7 17
im m une reactions, organ  transplant 619  
im m une response, first m odel 446 
im m une system  590; and changes in 

agriculture 29; and H I V  infection  490 
im m unities, developm ent 22 
im m unity: im portance in  biom edicine 593;

Spanish conquistadores 26 
im m unity th eo ry  4 4 5 - 6 , 4 5 0 - 5 1  
im m unization: diphtheria 439; m easles 487;

19th C  420, see also vaccination 
im m unochem istry, and im m unity 593 
im m unology, research 5 8 9 -9 5  
im m unosuppression, and T B  489 
im m unotherapy, for can cer 578 
Im perial C a n c er R esearch Fund 533, 577 
im perialism  see co lon ization  
im plantation, em bryos 624 
im plants 626; pacem akers 584 
im potence, as om en 46 
in vitro fertilization  6 2 4 - 5  
I N  A H - 3  nucleus, and sexual orientation  704 
Inca rem edies 164 
incantations see chants 
incarceration, w ron gful 5 0 4 -5  
Incas 163; sm allpox ep idem ic 165 
incest taboos 516
incom e: and health  634; d o ctors ’ see salaries
incubation cures see ‘ tem ple sleep ’
incurable diseases, 20th C  595
India see Indian subcontinent
Indian H ealth  Service (U S ) 657
Indian H em p  D ru gs C om m ission  6 6 5 - 6
Indian M ed ical Service 478

Indian m edicine 1 3 5 - 4 6 ;  and C h in ese  
m edicine 1 4 7 - 8 ;  attitude to  m edical 
research 8

Indian subcontinent: A yu rved ic and w estern 
m edicine in 1 5 6 - 7 ;  cholera in 4 0 2 - 3 , 490; 
dengue in 475; diseases caused b y  irrigation  
19; m alaria in 21, 464, 472; m easles 
im m unization 487; M uslim s, Yunani 
m edicine 144; plague in 463, 464; public 
health  463; rem edies from  194 

individual: and en vironm en t 5 17 , see also se lf 
individual choice, and changes in m edicine 

689
induced labour 697 
Indus civilization  22, 136 
industrial injuries 400, 636 
Industrial R evolution, disease im pact 29 
industrialization: and dissem ination o f  disease 

2 8 -3 1 ;  and health 400; im pact 305, 4 2 5 - 7 ;  
19th C  3 9 8 -4 0 5  

inebriation see alcoholism  
inequality, and disease 633, 664, 667 
infant m orbid ity  633
infant m ortality  3; as p oin ter in life-tables 

408; industrial cities in 19th C  399; 19th C  
383; statistics 2 3 6 - 7 , see also child  m ortality  

infant unconscious 5 19  
infant w elfare 632, 640 
infantile sexuality 5 15 , 516  
‘infantilism ’ 565
infections: and disease 294; and H I V  489, 490; 

and surgery, 19th C  3 6 8 -7 3 ; causing rashes 
see exanthem ata; decline 633; early  m an 16; 
hosp ital-caught 602; lethal 673; life- 
threatening, attitude in antiquity 10; 19th C  
treatm ent 674; post-op erative 360; 
postpartum  7 1 1 , 712 , see also bacteria; 
m icro-organism s; protozoans; viruses 

in fectious diseases: aetio lo gy  436; cause 430; 
death rates, 20th C  3; decline in  19th  C , 
reasons 426; fever 261; 19th C  study 
1 0 - 1 1 ;  19th C  treatm ents 4 5 2 - 3 ,  see also 
fever

inferiority, th eory  o f  5 17  
infertility  129, 569, 624, 693, see also 

conception  
infinitesim als, law  o f  391 
infirm aries see hospitals
inflam m ation 280; after surgery, C elsu s on  71; 

and nervous system  372; cancer as 575; 
cortisone for 458; ro le  o f  ce lls 331, 342 

inflationary m edicine 662 
influenza 237; epidem ics 164, 165, 168,

4 8 3 -4 ; in A n cien t G reec e  23; in general 
practice p ost W W 1 684; in Japan 24; 
pandem ic in 1918 4 8 3 -4 ;  transm ission from  
animals 18, 22; virus 459 

‘ inform ed con sen t’, principle o f  690 
infra-red radiation 609
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infusoria, m icroscop ic study 225 
Ingrassia, G iovan n i (1 5 1 0 -8 0 )  183 
inguinal hernia, surgical repair 604 
inherited conditions 633, see also genetics;

heredity 
inhibition response 543 
injuries: described b y  Ibn  Sina 99; early  man 

15, see also industrial injuries 
injury: and brain research 539; illness as 34, 

see also w ounds 
Inner Canon (C h in ese  m edicine) 149, 1 5 1 , 155, 

15 7 , 161 
inoculation  see vaccination 
in quiry see research
insanity: aetio logy, P in el 495; and sanity 

5 2 1 - 2 ;  as crim inal defence 501; A yurvedic 
m edicine 139; certification  504; cures 510; 
deinstitutionalization o f  insane 522; 
E n ligh ten m en t 2 7 1 - 3 ;  hospitals in  Islam ic 
countries 105; m edical treatm ent 498; 
physical treatm ents 272; traditional division 
495; treatm ent 8 0 -8 2 , 496, 497, 500, 507, 
508; see also m ental disorders 

insects: and food  storage 1 9 -2 0 ;  as disease 
carriers 16, 19, 2 1 - 2 ,  3 6 7 - 8 , 467, 473,
488

Institoris, H enricus (K ram er, H einrich  
/ Z .14 7 0 -150 1) 130 

Institut ftir Infectionskrankenheiten, Berlin  

5 29
Institut Pasteur 435, 529 
Institute for the S tudy o f  Infectious Diseases 

44°
Institute o f  N u rsin g , L o n d o n  376 
Institute o f  P sychiatry  (M audsley H ospital)

5 12
institutions, m edical see m edical organization 
Instituts Pasteur d ’O u tre -M e r 529 
instrum ents, m edical 341, 342, 3 4 3 -4 , 385,

386, 5 8 1 - 2 ,  605; al-Z ah raw i 99; 
B run schw ig ’s illustrations 187; C h au liac  118; 
galvanom eter 5 4 1, 581; h ypoderm ic syringe 
663; m on ito rin g  equipm ent 5 8 4 -5 ; 
Sanctorius 228; speculum  676; sterilization 
see sterilization, see also equipm ent, medical; 
m icroscope; m on ito rin g  equipm ent; 
stethoscope 

insulin  12; d evelopm en t 5 6 7 -8 ;  ‘insuline’
567; for schizophrenia 520, see also 
diabetes

insurance see health insurance; N a tio n al 
Insurance A ct 

intellectual disorders, C h in ese  m edicine 156 
intelligence: and m ental illness 5 1 1 ;  brain as 

seat o f  68 
intensive care unit, and d yin g 692 
interferon, for can cer 5 7 8 - 9  
interleukins, for cancer 579 
‘ internal m arket’ 661

International C o n gress o f  H om eopath ic 
Physicians 391 

International C o n ven tio n  on  the P reven tion  
and Punishm ent o f  the C rim e o f  G en ocid e  
6500

International H ealth  Board (R ockefeller;
I H B )  480

International H ealth  C o n feren ce  (1919 ) 485 
International K id n ey  Exchange Inc. 625 
international m edicine 4 8 3 -7  
International R ed C ro ss 379 
International Sanitary C o n feren ces 484 
interventionist m edicine 663, 6 8 7 -8 ;

childbirth  7 11  
intestinal ailm ents, as om ens 46 
‘intestinal stasis’ 599 
intestinal surgery 604 
in trovert 517
investigations: criticism  o f  excessive 687;

increase in  637, see also diagnosis; research 
involuntary nervous system  see autonom ic 

nervous system  
iodine: as antiseptic 370; d eficien cy 564 
ipecac: as 19th C  m edicine 674; herbal origin  

35; ipecacuanha 233; em etic properties 

334
Iraq, b io logical w eapons 652 
Ireland: fam ines 2 8 -9 , 398; health care 

expenditure 659 table; m edicine in 19th C  

319
Iri, K eep er o f  the R oyal R ectu m  49 
iridectom y 386
irid o lo gy  see alternative m edicine 
Irish Sisters o f  C h a r ity  376 
iron, as 19th C  m edicine 674 
irrigation, diseases caused b y  19 
irritability  (contractility) 222, 2 5 0 - 5 1 , 252, 

260, 262 
ischaem ia 581 
Ishii, Sh iro  650
Isidore, archbishop o f  Seville (c. 5 6 0 -6 3 6 ) 91;

Etymologiae 91 
Isidore o f  Seville 6yn
Islam: rise o f  orth od oxy 94; to lerance o f  o ther 

faiths 9 2 - 3 ,  9 3 - 4  
Islam ic m edicine see A rab-Islam ic m edicine 
Islets o f  Langerhans 567 
isolation: o f  ye llow  fever patients 474; th eory 

of, for insanity 502, 5 1 2 , see also quarantine 
isolation hospitals, 19th C  4 2 0 -2 1  
isoniazid (isonocotin ic acid hydrazine) 458 
Italy: doctors 69, 78; G re e k  m edicine in 69; 

health care expenditure 659 table; hospitals 
239; m alaria in  2 1 , 4 7 1; m edical education 

7 7 - 8 ,  1 0 6 - 7 , J I 3> 2 I4; m edieval, 
investigative m edicine 8; plague in  1 2 5 - 6 , 
237; universities founded 113 

Itard, Jean ( 1 7 7 5 -1 8 3 8 )  384 
I V F  see in vitro fertilization
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Jabir ibn  H ayyan  (Jebir or G e b e r  10th C )  102 
Jackson, John H u gh lin gs ( 1 8 3 4 - 1 9 1 1 )  512 , 

518 , 5 4 1, 548, 612 
Jacksonian ep ilep sy 541 
Jacobi, M axim ilian  (1 7 7 5 -1 8 5 8 )  508 
Jacobs, H . B arry (b. 1942) 625 
Jacobus Sylvius see Sylvius 
Jacques, Frere see Beaulieu, Jacques de 
jail see prisons 
Jains 137
Jam ot, E u gene ( 1 8 7 9 -1 9 3 7 )  478 
Janet, P ie r re '(1 8 5 9 -1 9 4 7 )  518 
Janssen, H ans 223 
Janssen, Zacharias (c. 1600) 223 
Japan: atom  bom bs and radiation 608;

b io logical warfare 650; C h in ese  m edicine in 
148, 159, 160; epidem ics 24; health care 
expenditure 659 table; human 
experim entation 6 4 9 -5 0 ; Jesuit m issionaries 
in 479; w estern m edicine in 1 5 9 -6 0 , 160,

479
Jarvis, E dw ard (18 0 3 -8 4 ) 355, 368n, 505
jaundice, folk m edicine for 38
Jeb ir see Jabir ibn H ayyan
Jefferson, T h o m a s (1 7 4 3 -18 2 6 )  303, 405
Jeh ovah ’s W itn esses 85
Jenkin, P atrick  667
Jenner, Edw ard ( 1 7 4 9 -1 8 2 3 )  4, 40, 2 7 6 - 7 ,  

281; An Inquiry into the Causes and Effects 
. . .  o f the Cow Pox 1 8 -  I9n, 2 7 6 - 7  

Jenner Institute for Preventative M edicin e 

529
Jenner, W illia m  ( 1 8 1 5 - 9 8 )  3 4 9 -5 0 , 413 
Jerne, N ie ls  K aj ( 1 9 1 1 - 9 4 )  592 
Jerom e, S t (3 4 2 -4 2 0 ) 88 
Jerusalem , hospitals 88 
Jesuit m issionaries, in C h in a  and Japan 479 
Jesuit’s Bark see quinine 
Jesus C h rist, as healer 87 
Jews: anti-sem itism  33 m , 648; blood in Jewish 

teachings 85; doctors, licensing 120; healing 
traditions 85; in N a zi G erm an y 6 4 8 -9 ; 
influence o f  healing traditions on 
C h ristian ity  84; persecution over Black 
D eath  125; public health m easures 126; 
suspicions against Jew ish doctors, M edieval 
W est 110

Jex-B lake, Sophia (1 8 4 0 -1 9 13 )  3 5 7 - 8
jinn  93; and plague 94
Johannes O p orin u s (press o f )  1 7 9 -8 0
Johannitius see H anayn ibn Ishaq
John o f  A rd em e (c. 1 3 0 7 -7 0 )  109, 116 , 118;

Surgety 109; Treatment o f Anal Fistulas 118  
John o f  G addesden (12 8 0 -13 4 9 )  112 
John o f  T o le d o  (d .1275) 116  
John X X I ,  P op e (Peter o f  Spain) 1 2 8 - 9  
Johns H op kin s university 336, 532, 616;

S ch ool o f  H ygien e  and P u b lic H ealth  4 19 ,
480

Johnson, L yn d o n  B. (1 9 0 8 -7 3 )  657 
Johnson, Sam uel (1 7 0 9 -8 4 )  247, 264, 282, 

286
Johnson-R eed  A c t (1924) 424 
Jones, E rn est (1 8 7 9 -1 9 5 8 )  5 1 8 - 1 9 ;  Papers on 

Psycho-Analysis 519  
Jones, M axw ell (1 9 0 7 -9 0 )  522 
Jones, R o b ert ( 1 8 5 8 -19 3 3 )  384 
Jonson, Ben ( 1 5 7 2 - 1 6 3 7 )  172 
Joseph II ( 1 7 4 1 - 9 0 )  293, 297 
Joubert, Jules ( 1 8 3 4 -1 9 1 0 )  433 
Joubert, L a u ren t (1 5 2 9 -8 3 ), Erreurspopulaires 

36
Journal of Clinical Investigation 531 
Journal o f  Experimental Medicine 336 
Journal of Mental Science 499, 523 
Journal of Physiology 337, 532 
Journal o f the American Medical Association 646 
Ju d aeo-C h ristian ity  see C hristian ity; Jew s 
Jundishapur, Islam ic m edicine in 94 
Jung, C a rl ( 1 8 7 5 - 1 9 6 1 )  5 1 7 - 1 8 ,  519; Mensch 

und Seine Symbole 518; Psychologische Typen 
517; Wandlungen und Symbole der Libido 

5*7
Juniper, to  regulate fertility  37 
junk food 559
Jurin, Jam es (1 6 8 4 -17 5 0 )  275 
Justinian, p lague o f  25 
Justinian (r .5 2 4 -6 5 )  92 
Juvenal (c. 55-c. 140) 563

K ahlbaum , K a rl (18 2 8 -9 9 ) 512 
K ahun papyrus (r. 1850 b c ) 47 
K aiser-P erm anente program m e (U S A ) 6 5 6 - 7  
K aiserw erth, n ursing train ing 376, 377 
kala-azar 465
Kalahari bush peop le 16, 31 
kanpo 148, 159 
karcinos 575
K a y-S h u ttlew orth , Jam es Phillips (1 8 0 7 - 7 7 )  

410; The Moral and Physical Condition o f the 
Working Classes . . .  4 10  

K eats, John ( 1 7 9 5 - 1 8 2 1 )  440 
K e llo g g , John H arvey (1 8 5 2 -1 9 4 3 )  396 
K elly , H ow ard  (1 8 5 8 -19 4 3 )  605 
K em p e, M a rg ery  (b. 1393) 128; The Book of 

M ar gay Kempe 128 
K en n y, E lizabeth  (1 8 8 6 -1 9 5 2 )  695 
‘keroplastic’ operation 618 
kerosene: for m alaria control 4 71; for yellow  

fever con trol 474 
K err, N o rm an  (1 8 3 4 -9 9 )  664 
K evorkian, Jack 701 
key-hole surgery 715  
K eyn es, G e o ffre y  (1 8 8 7 -19 8 2 )  604 
kidney failure, lon g-term  dialysis fo r 620 
kidney stones: in ancient E g y p t 19; rem oval 

602
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kidneys: artificial 620; B righ t’s disease 345; 
disease, 1 9th C  studies 318; donor, sales 
625; m icroscopic study 224; operations 602; 
perfusion techniques 329; research on gou ty  
kidney 337; transplantation 6 19 -2 0 ; 
tubules, discovery 321 

K ilvert, R evd Francis (1 8 4 0 -7 9 )  42 
a l-K in d i, Y aq u b  ibn-Ishaq (c. 8 0 0 -8 7 0 ) 101, 

109
kin esio logy see alternative m edicine 
K in g , C h arles G le n  (18 9 6 -19 8 8 ) 556 
K in g ’s C o lle g e  H osp ital (L ondon) 3 17 , 336,

377 . 5 4 1 
‘k in g ’s ev il’ 282
K in g sley  H all, L a in g ’s com m u n ity 522 
K in n ea r W ilso n , Sam uel (1 8 7 8 -1 9 3 7 )  548 
K in n ea r W ilso n ’s disease 548 
K in yo u n , Joseph (1 8 6 0 -1 9 1 9 )  419  
K ip lin g , R udyard (1 8 6 5 -1 9 3 6 )  462 
K itasato, Shibasaburo ( 1 8 5 1 - 1 9 3 1 )  438, 443, 

446
K leb s, T h e o d o r  A llb rech t E dw in  ( 1 8 3 4 -1 9 1 3 )

3 3 1 - 2 , 438 . 575 
K le in , Edw ard (1 8 4 4 -1 9 6 7 )  445 
K le in , M elan ie  (1 8 8 2 -19 6 0 ) 519  
kleptom ania 502 
knee-jerk reflex 540, 543 
knife w ounds, surgery for 598, 615 
K n igh ts o f  St John o f  Jerusalem , hospitals 113 
K n igh ts T e m p la r, hospitals 113 
K n ox, R o b ert ( 1 7 9 1 - 1 8 6 2 )  3 17 , 481; The 

Races o f Man 481 
K o c h , R o b ert (1 8 4 3 -1 9 1 0 )  10, 350, 372, 374, 

404, 434, 4 3 6 - 4 5 ,  443, 446, 529, 578, 593, 
629

K o ch er, T h e o d o r  ( 1 8 4 1 - 1 9 1 7 )  564 
K o c h ’s Postulates 436, 445 
K o h ler, G e o rg e  (b. 1946) 577 
K o lb , L aw rence (1 8 8 1 - 1 9 7 2 )  664 
K o lff, W illie m  (b. 1 9 1 1 )  620 
R o ller, K a rl ( 1 8 5 7 -1 9 4 4 )  368, 386 
K olletschka, Jakob (1 8 0 3 -4 7 )  3^9 
K o llik er, R u d o lf A lb e rt von  ( 1 8 1 7 - 1 9 0 5 )  321, 

535; Handbuch der Geviehelebre des Menscben 

321
K orea: C h in ese  m edicine in 148; w estern 

m edicine in  160 
kosher food 85
K raep elin , E m il ( 1 8 5 6 -1 9 2 6 )  509, 5 1 1 ,

5 12 — 1 3> 5 *7 . 54g - 9  
K ra fft-E b in g, R ichard von  (18 4 0 -19 0 2 ) 507, 

5 1 1 , 702; Psychopathia Sexualis 5 1 1 , 703 
K ram er, H ein rich  see Insdtoris 
Kreisarzt 354
K ron lein , R u d o lf ( 1 8 4 7 - 1 9 1 0 )  600 
K iib ler-R oss, E lisabeth  (b. 1926) 6 9 9 -7 0 0 ; On 

Death and Dying 6 9 9 -7 0 0  
Kurierfreiheit 353
Kussm aul, A d o lf (18 2 2 -1 9 0 2 )  605

kw ashiorkor 20, 28, 552, see also d eficien cy 
diseases

K ym er, G ilb e rt (c. 1 3 8 5 -14 6 3 )  119 , 129 
kym ograph 343, 581; invention 329 
‘kym ograp hion ’ 343

L - D O P A  574
L a M ettrie , Julien O ffra y  de ( 1 7 0 9 - 5 1 )  248;

L'homme machine 248 
laboratories: bacterio logical 419 ; diagnostic 

346, 420; hospital 3 4 6 -7 ;  role in 
advancem ent o f  know ledge 10 

laboratory m edicine, 19th C  pioneers 3 2 0 -3 3  
laboratory testing, increase in  637 
labour: ‘active m anagem ent’ 697; and pelvic 

deform ities 232; ch loroform  fo r 3 6 7 -8 ;  
patron saint 1 11  - 1 2 ,  see also childbirth  

L abou r G o vern m en t (1997) 661 
lacteals 10, 67, 219, 249 
L ad ies’ N a tio n al A ssociation  for D iffu sion  o f  

Sanitary K n ow led ge, tracts 641 
laece (E nglish healer) 91 
L aennac, R ene I heophile H yacinthe 

( 1 7 8 1 - 1 8 2 6 )  3 0 8 -9 , 312, 314 , 3 15 , 318, 

3 T9> 337> 343. 44°> 5°^> 5®1. Traite' de 
I'auscultation mediate 309; w o rk  on 

tuberculosis 3 1 0 - 1 1  
L aG u ardia, F iorello  H en ry  (1 8 8 2 -19 4 7 )  666 
L a in g , R onald  (1 9 2 7 -8 9 )  522, 702 
Lam arck, Jean Baptiste (1 7 4 4 -1 8 2 9 )  253 
Lam aze, Fernard ( 1 8 9 1 -1 9 5 7 )  697 
lancet 3 5 1, 354, 363, 3 6 7 - 8 , 3 7 1, 524 
Landsteiner, K a rl (1 8 6 8 -1 9 4 3 )  5 9 0 -9 2 , 593 
Lan e, K en n eth  (b. 1906) 639, 644, 681 
Lan e, W illia m  A rbu th n ot (1 8 5 6 -1 9 4 3 )  

59 9 -6 0 0
L a n ffan c o f  M ilan  (c. 12 5 0 -13 0 6 ) 1 1 6 - 1 7  
L a n gd on -B ro w n , W a lte r  (1 8 7 0 -19 4 6 )  566 
L an gen beck, Berhard von  ( 1 8 1 0 -8 7 )  598 
L an gen buch, C arl (1 8 4 6 -1 9 0 1 )  602 
Langerhans, Paul (18 4 7 -8 8 )  567 
L a n gley , John N ew p o rt (1 8 5 2 -1 9 2 5 )  5 4 2 - 3 , 

565; The Autonomic Nervous System 543 
laparoscopy 605
L aplace, P ierre Sim on ( 1 7 4 9 -1 8 2 7 )  312 
L aqueur, E rnst (1 8 8 0 -1 9 4 7 )  568 
Largactil 520
L a rrey, D om in iq u e Jean (1 7 6 6 -1 8 4 2 )  362, 

364, 603
laryngoscope: invention 385; use in 19th C  

676
L asegu e, E rnest ( 1 8 1 6 -8 3 )  7 ° 5 ~ b
laser treatm ent 608, 715
Lassa fever 30, 491
latent heat 2 5 3 - 4
lateral cysto to m y 278
L ateran  C o u n cil (117 9 ) 1 2 1 - 2
L ateran  C o u n cil (12 15 ) n o
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Latin , as language o f  m edical teaching 316 
L atin  A m erica, dengue in 475 
laudanum  102, 269, see also opium  
L auder B runton, S ir T h o m a s (1 8 4 4 -19 1 6 )  

329, 615 
laughin g gas see n itrous oxide 
Laurens, A nd re  du (1 5 5 8 -16 0 9 )  199; Discourse 

o f the Preservation o f the S ig h t . . .  199 
lavatories, p ublic, R om e 78 
Laveran, A lphonse (1 8 4 5 -1 9 2 2 )  468, 469, 471 
L avoisier, A ntoin e I/.mrent (1 7 4 3 -9 4 )  254,

324
law see legal m atters
L aw rence, St (d.258) i n
laxatives: E g y p t 48, 50; herbal 35, 268;

M esopotam ia 46; rhubarb 89 
lay expertise in m edicine 674, 7 0 7 - 8  
L a yco ck , T h o m a s  ( 1 8 1 2 - 7 6 )  538 
lazarettos 122; health in 296; ‘lazaretto ’ , 

change o f  m ean in g 126 
L azear, Jesse (18 6 6 -19 0 0 ) 473 
L e  Sage, A lain  R ene ( 1 6 6 8 -1 7 4 7 ) , Adventures 

o f Gil Bias 266n 
lead p oison in g 256
L ea gu e o f  N ation s, H ealth  O rgan ization  485;

C om m ittee  on  N u tritio n  559 
learned m edicine, m edieval w est 1 1 3 - 1 8  
leaves, in healin g 35
L eb o y er, Fredrique (b. 1918 ) 698; Pour une 

naissance sans violence 698 
L eclef, Joseph 446 
L ed erb erg, Joshua (b. 1925) 593 
leeches: for appendicitis 600; 19th C  m edicine 

3 1 3 - 1 4 ;  pre-Islam ic m edicine 93, see also 
laece

L eed s Infirm ary 297
L eeu w en h oek , A ntoni van (1 6 3 2 -1 7 2 3 )  223, 

2 2 4 - 5 , 22®, 3 2 I> 34 1 
left-handedness 451 
legal m atters: com pensation cases 636; 

crim inalization o f  addicts 664; drugs, safety 
requirem ents 459; incarceration o f  sane 
people 504; insanity as crim inal defence 
501; law and m edicine 198, 293, 333, 636, 
658; legislation on  m edicines 6 6 4 -5 ;  
litigation 716; n egligen ce cases 688; public 
health  legislation  6 3 1 , see also ethics; 
forensic m edicine 

L eg allo is, Jean 539
L eiden , as centre for m edical education 247, 

248, 288, 289, 290 
L eip zig , P h ysio logical Institute 3 2 8 -9  
L e itz  com pan y 321
L em ery, N ich olas ( 1 6 4 5 - 1 7 1 5 ) ,  Court de 

chemie 227 
lem ons, for scurvy see citrus fruits 
L eo n ard o  da V in c i ( 1 4 5 2 - 1 5 1 9 )  133, 176,

17 7 . 5 ' 6
L eo n icen o, N icolau s (1 4 2 8 -15 2 4 )  170; De

epidemia quam vulgo tnorbum gallicum vocant 
170; De Plinii et aliorum in medicina errorihus 

170
L eontius, bishop o f  A ntioch  (3 4 4 -3 5 8 ) 87 
leprosy 10, 1 2 1 - 2 ;  and C h ristian ity  88; and 

syphilis 167; as punishm ent 8 4 - 5 ;  decline, 
reasons for 122; international m easures 485; 
international unification 485; lep er colonies 
466; m icro-organism s causing 437 

lesions, and pathogenesis 312 , 318 
Lesseps, Ferdinand de (1 8 0 5 -9 4 )  468 
‘ leth eon ’ 367
L ettsom , John C o a k le y  ( 1 7 4 4 - 1 8 1 5 )  2 5 5 - 6 , 

288, 296, 408 
leucocytes 33 1, 342, 456, 678, see also 

m icrophages 
‘leucocytosis’ 331 
leucotom y, frontal 520 
leukaem ia: blood cells in 342; ch em oth erapy 

for 5 7 6 - 7 ;  first description 331 
L evant, hospitals 88 
L evantine sects 86 
L e V a y , Sim on 704 
L evin e, P h ilip  (19 0 0 -8 7 ) 5 9 1, 592 
Levinstein, E douard  ( 1 8 3 1 -9 9 ) , Die 

Morphiumsucht 664 

L ew is, T h o m a s (1 8 8 1 -1 9 4 5 )  533> 5 7 x> 5®2 
Libavius, A ndreas (1 5 4 0 -1 6 1 6 )  206; Alchymia 

206
Liber Ysagogarum 107, ro8 
L ib riu m  523
lice-born e diseases 17 , 22 
licensing: o f  brothels 186; o f  doctors 120, 352, 

355, 631; o f  m idw ives 120 
Liehault, A .A . (18 2 3 -19 0 4 ) 513 
L ieb ig , Justus von  (1 8 0 3 -7 3 )  3 22> 324 _ 5>

335, 345, 4 14 , 430, 4 3 1 , 5 5 1; Die organische 
Chemie in ihrer Anwendung auf Physiologic 
und Pathologie 325 

life: cultural understanding 7; ow nership  625, 
see also vitality 

life-expectancy: and industrialization 425; by 
1750 237, 281; H ailey ’s life-tables 236; 19th 
C  industrial cities 399, see also lon gevity  

‘life-p rin cip le ’ (H unter) 252 
life-saving techniques 299 
life-tables 236; introduction  408 
lifestyles: and disease incidence 407, 685; and 

health 633, 634; early im portance 9; w ealthy 
countries, and disease 29, see also healthy 
living; liv in g conditions 

ligatures, in am putation 1 8 8 - 9  
L ig g e tt G ro u p  713
L ig h t A m p lification  b y Stim ulated Em ission o f  

Radiation (Laser) treatm ent 608, 715  
L illy , E li, com pany 449, 5 6 7 -8 , 659 
‘L ily  the P in k ’ 389 
lim b replantation 623
L inacre, T h o m a s (1 4 6 9 -1 5 2 4 )  1 7 1 , 172 , 185
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linam ents, described b y Ibn Sina 99 
L ind , Jam es ( 1 7 1 6 - 9 4 )  258, 294, 295, 556;

Treatise on the Scurvy 295 
Lindp ainter 372
Linnaeus (K arl von  L in n e  1 7 0 7 -7 8 ) , Flora 

Zeylanica 145, 252, 253, 255, 2 6 0 -6 1  
L in z , hospital 297 
L ipp erskey, H ans 223 
L ister Institute 529, 556 
L ister, Joseph ( 1 8 2 7 - 1 9 1 2 )  336, 350, 367, 

3 7 0 - 7 2 ,  373, 439, 5 9 7 -8  
L ister, Joseph Jackson (1 7 8 6 -1 8 6 9 )  320, 342 
L isto n , R o b ert ( 1 7 9 4 -1 8 4 7 )  361, 363, 367 
lithium  520
lithontriptics: 18th C  333 , see also bladder 

stones
lith otom y 2 7 7 - 8 , 361; ch oled och olith otom y

602
L ittle , W illia m  John (1 8 1 0 -9 4 )  3^3 
liver: A lexandrian studies 67, 68; and diabetes 

567; anim al, as rem edy 48; as b lood-m aking 
organ 183; cirrhosis o f  264; function 563; 
G a le n ’s study 75, 76, 77, 180, 216; G lisso n ’s 
study 222; glucose concentrations 338; 
hepatoscopy in M esotam ia 45; in G reek  
m edicine $4; m icroscop ic study 224; 
Renaissance study 179; study in 
M esopotam ia 4$; surgery $98; 
transplantation 620; V esalius’ study 180 

L iverpool: health board 409; lunatic asylum 
298; School o f  T ro p ica l M ed icin e  4 77, 478; 
Stanley H ospital 384 

liv in g conditions: and contagious diseases 259, 
261; and epidem ics 413; and life 
expectation, 19th C  410, see also lifestyles 

‘ liv ing w ills’ 701

L ivin gston e, D avid ( 1 8 1 3 - 7 3 )  4 2> 477n5 
Missionary Travels and Researches in South 
Africa 477

L lo y d  G e o rg e , D avid  (1 8 6 3 -1 9 4 5 )  638, 642 
lobectom y: for lun g can cer 605; tem poral 

6130
lobotom y, frontal, accidental 539 
local anaesthetics: developm ent 368; eye 

surgery 386 
local authorities, m edical responsibility 644 
L o cal G overn m en t A ct (1858) 414  
L o cal G overn m en t Board (1872) 414  
L o c k  H ospital 298
L o ck e , John (1 6 3 2 -17 0 4 )  2 4 3 - 4 ,  271, 273, 

495, 496; Essay Concerning Humane 
Understanding 243; Some Thoughts 
Concerning Education 243 

locom otor ataxia 546 
L o effler, Friedrich ( 1 8 5 2 -1 9 1 5 )  438 
L o ew i, O tto  ( 1 8 7 3 -1 9 6 1 )  5 7 1 - 2  
L o m b ro so, C esare (18 3 6 -19 0 9 )  511 
L ondon: first dispensary 299; hospitals 113 , 

198, 298, 3 17 , 336, 3 3 6 - 7 , 337, 349, 358,

361, 377, 3 8 5 - 7 , 533, 541, 6 1 2 - 1 3 ;  lunatic 
asylums 498; m edical schools 247, 278, 349, 
5 3 2 -3 ;  19th m edicine 316; plague in 
2 3 4 - 5 , 238; population grow th  398; School 
o f  T ro p ica l M ed ic in e  468, 4 77 , 478, see also 
E ngland

Lon don  C a n cer H osp ital see R oyal M arsden 
H ospital

L on d on  C o lle g e  o f  Surgeons 288, 361, 382 
L o n d o n  D ispensary for C u rin g  D iseases o f  

the E ye and E ar 386 
L on d on  E p idem iologica l S o ciety  408 
L o n d o n  E y e  Infirm ary 386 
L o n d o n  Free H ospital see R oyal Free H ospital 
Lon don  H ospital 298 
L o n d o n  M issionary S o ciety  479 
L o n d o n  papyrus (c. 1350 b c ) 47 
London Pharmacopoeia 233, 269, 270 
L on d on  School o f  M ed ic in e  fo r W o m en  357, 

358
L on d on  S o ciety  for the A bolition  o f  

C o m p u lso ry  V accination  420 
L o n d o n  S o ciety  o f  Psychoanalysis 518  
L o n g , C ra w fo rd  ( 1 8 1 5 - 7 8 )  366 
lon gevity  3; and illness 710; as m odern ideal 

6 9 2 -3 ;  C o rn a ro  on 199; m anual on 283, see 
also life-expectancy 

L orain , Paul Joseph ( 1 8 2 7 -7 5 )  565 
Lorch Book of Medicine 90 
Louis, P ierre ( 1 7 8 7 -1 8 7 2 )  3 1 2 - 1 3 ,  337, 408, 

506
L o u is  X I V  o f  France ( 1 6 3 8 - 1 7 1 5 )  279 
L o u is  X V  o f  France 279 
louse-borne diseases 17, 22 
low  fevers 259
low -tem perature techniques, in heart surgery 

617
L o w e, Louisa 504; Quis Custodiet Ipsos 

Custodes? 504 
L o w er, R ichard ( 1 6 3 1 - 9 1 )  2 2 0 -2 1 , 234, 243;

Tractatus de corde 221 
L o w ig , K arl Jacob (18 0 3 -9 0 ) 4480 
L S D  (lysergic acid diethylam ide) 573 
L ucas, K eith  ( 1 8 7 9 - 1 9 1 6 )  549 
L u cas-C h am p ion niere, Just ( 1 8 4 3 - 1 9 1 3 )  373 
L ucretius (c. 9 9 - 5 5  b c ) 175 
L u d w ig , K a rl ( 1 8 1 6 -9 5 )  327, 3 2 8 -9 , 335, 

3 4 3 -4 , 5 6 1, 581; Lehrbuch der Physiologie . . . 

329 
L u k e, St 111
L u k e the evangelist 86, 87 
‘L u m in al’ see p henobarbitone 
lum pectom y 604
L u n acy L a w  R eform  Association 504 
L un ar S o ciety  o f  Birm ingham  255 
lunatic asylum s 127, 272, 4 9 4 -5 0 3 ; A ct o f  

1808 498; A ct o f  1845 499; criticism s o f
5 0 3 - 7 ;  doctors as superintendents 636; 
foundation 298; im portance o f  architecture
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and atm osphere 502; w rongful incarceration
5 0 4 - 5 , see also m adhouses; m ental hospitals 

lung, collapse 6 1 1 - 1 2  
lun g cancer 575; and sm okin g 7 12 , 713; 

causes 580, 632; in general practice in 20th 
C  685; surgery for 6 0 4 - 5 , see a ŝo cancer 

lung disease: diagnosis with spirom eter 343;
folk m edicine for 38 

lun g disorder, occupational 401 
lun g function, 19th C  advances 528 
lung surgery, pneum othorax technique 6 11  
lun g transplants 620
lungs: in circulation 76; patron saint 111 ;

structure, m icroscop ic study 223 
Lun in, N ico la i Ivanovitch (1 8 5 3 -1 9 3 7 )  551 
lupus, X -ra y  treatm ent 6 0 6 - 7  
Lu th er, M artin  (1 4 8 3 -1 5 4 6 )  130, 170, 202 
L u tw idg e, D r  504 
luxations, L an fran c on 117  
L u xem bou rg, health care expenditure 659 

table
Lyau tey, H u b er (1 8 5 4 -  1934) 463 
lying-in  hospitals: L on d on  298; m ortality rates 

266; proposal in 1687 231, see also hospitals 
lym ph nodes, rem oval in breast cancer surgery 

604
lym phatic system: and can cer 575; B artholin ’s 

study 2 1 9 -2 0 ; early study o f  10; 
E n ligh ten m en t study 249; H u n ter’s study 
292

lym phocytes 446, 590
lyserg ic acid diethylam ide (L S D ) 573
lysis 455
lysozym e, identification 455

M & B  693 (sulfadiazine 693; sulphapyradine) 

454
M acartn ey, L o rd  (1 7 3 7 -1 8 0 6 )  162 
M cA u ley , C a th erin e  ( 1 7 7 8 - 1 8 4 1 )  376 
M cC Iean  H ospital, B oston 500 
M c C o llu m , E lm er V ern er (1 8 7 9 -1 9 6 7 )  555 
M c C o rm ick , K atharine (1 8 7 5 - 1 9 6 7 )  570 
M a cD o n ald , G rev ille  (18 5 6 -19 4 4 ), 

Reminiscences o f a Specialist 388 
M c D o w e ll, Ephraim  ( 1 7 7 1 - 1 8 3 0 )  363 
M acew en , W illia m  (1 8 4 8 -19 2 4 ) 612; Pyogenic 

Infective Diseases of the Brain and Spinal cord 
612

M c G ill, A .F . (18 5 0 -9 0 ) 605
M c ln d o e , A rchibald  H e cto r (19 0 0 -6 0 ) 619
M ack enzie, Jam es (1 8 5 3 -19 2 5 )  5 8 1 -2 ;

Diseases o f the Heart 582; The Future of 
Medicine 6 7 9 -8 0  

M ack enzie, S ir M o re ll (1 8 3 7 -9 2 )  385, 676 
M ackenzie, W illia m  (1 7 9 1 - 1 8 6 8 )  386 
M cK eo w n , T h o m a s  ( 1 9 1 2 -8 8 )  426 
M cL ea n  374
M acleod, John ( 1 8 7 6 -1 9 3 5 )  567

M acphail, S ir A nd rew  (1 8 6 4 -19 3 8 )  533 
m acrophages 446, 590 
M adhavakara, Rugviniscaya ( a d  c . 700)

■38 ~ 9
M adhouse A cts ( U K )  504 
m adhouses 494, see also lunatic asylums;

mental hospitals 
madness 1 2 6 - 7 ;  physiological causes 64; p r e -  

1750 241; psychological approach 507; 
therapies, W illis  243; vs. insanity 2 71, see 
also insanity 

Magazin fiir  die Psychische Heilkunde 507 
M agen die, Francois ( 1 7 8 3 -1 8 5 5 )  327, 3 3 3 -4 , 

3 3 7 - 8 .  339. 342> 536> 538. 546; Formulaire 
pour la preparation el Vemploi de plusieurs 
nouveaux medicaments 334 

m agic: and disease 33; and healing, 
E n ligh ten m en t 2 8 2 -3 ; anc  ̂ illness 34; 
anthrop ological studies 481; in early Indian 
m edicine 136; in E gyptian  m edicine 47, 48, 
4 9 -5 0 ; m edical 4 1; sham ans 32; use with 
religious m edicine 4 1 - 2 ,  see also astrology; 
occult

M agnan, V alen tin  ( 1 8 3 5 - 1 9 1 6 )  335, 5 11  
m agnetic resonance im aging (M R I) 610 , 7 15 ;

for cancer 577 
m agnetism , see also animal m agnetism  
M agnus, V ilh elm  ( 1 8 7 1 - 1 9 2 9 )  613 
M aim onides, M oses (M oshe ben M aim un 

1 13 5 -12 0 4 : aka A bu ’Im ran ibn ’U bdaidalla 
M usa ibn M aim un) 1 0 0 - 1 0 1 ;  Commentaiy 
on the Hippocratic Aphorisms 1 0 0 -  101; 
Fxtracts from Galen 100 -  1 o  1; Medical 
Aphorisms 101; Regimen o f Health 101 

M aitland, C h arles (1 6 7 7 - 1 7 4 8 )  275 
m aize, diseases caused by 28, 552 
al-M ajusi, ’A li ibn al’-Abbas (d. late 10th C ) 

98, 107; Ka?nil al-sina'a al-tihbiya 98 
malaria 2 0 -2 2 , 4 6 8 - 7 2 ;  A m erican  epidem ics 

165, 300; and colon ization  482; and general 
paresis, coun ter-in fection  520; aniline dye 
treatm ent 4 5 1; as seasonal disease 60; 
control 4 71; drug-resistant 488; 
E n ligh ten m en t theories 259; eradication 
program m es 4 8 7 -8 ;  in A n cien t G reec e  23, 
60; in E u rop e 168; im m unity to, and 
‘sick le-cell’ 21; in India 463; in U S A  417; 
international m easures 485; 19th C  research 
529; 19th C  treatm ent 674; Panam a, control 
474; quartan 21; R ock efeller eradication 
program m e 480; tertian 2 0 - 2 1 ;  treatm ent 
in 16th and 17th  C  233; 20th increase 472; 
vaccine 488, see also fever(s); quinine; 
tropical m edicine 

M alaria C om m ission  485 
malarial parasites 2 0 -2 1  
m alform ations, early m an 15 
M algaign e, Joseph Francois (1 8 0 6 -6 5 )  3^2» 

36 7
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Malleus Malefcarum (i4 8 6 ) 130, 196 
M a llo n , M a ry  see ‘T y p h o id  M a ry ’ 
m alnutrition: international unification 485; 

transm ission from  anim als 19, see also 
d eficien cy diseases; nutrition  

M a lp igh i, M a rce llo  (16 2 8 -9 4 )  223 - 4 » 34 
534; De cerebro 224; De extemo tactus organo 
224; De lingua 224; De polypo cordis 224; De 
pulmonibus 2 2 3 -4 ; De viscerum structura 224 

M althus, R evd T h o m a s  (1 7 6 6 -1 8 3 4 )  302, 
3 9 7 -8 ;  Essay on Population 301, 397 

M althusian checks see population  control 
a l-M a’m um  (r. 8 1 3 - 3 3 )  94 
m an-m idw ife {accoucheur) 2 7 3 -4 , 382 
M anchester: C h ristie  H osp ita l 387; health 

board 409; lunatic asylum  298; R oyal 
Infirm ary 623 

M an d eville, Bernard (1 6 7 0 -1 7 3 3 ) , A  Treatise 
o f Hypochondriack and Hysterick Passions 268 

m andragora root (m andrake) 365 
mania: as categ ory  o f  m adness 127; as division 

o f  insanity 495; causes 8 1 - 2 ;  G re e k  
interpretation 57; insanity as 81 

m anic depression 512; d ru g treatm ent 521;
m anic depressive cycle , description 503 

m anichean h eresy 87 
manie sans delire 4 9 5 - 6  
M an son , P atrick (1 8 4 4 -19 2 2 )  4 6 7 - 8 , 468, 

4 7 7 , 478; Tropical Disease . . . 468 
a l-M ansur Q alaw un  104 
M ansurian B o o k  o f  M ed icin e  96 
M antegna, A ndrea (d.1506) 176 
marasmus 20, 5 5 1 - 2 ,  see also deficiency 

diseases 
M a rb u rg  fever 30, 4 9 1, 710  
M arey, E tienne-Jules (18 3 0 -19 0 4 ) 344, 

3 45 - 6 , 5 8 1  
M a rgaret o f  A ntioch , S t 1 11  
M ariano  Santo  o f  Barletta (14 8 8 -15 5 0 ? ) 278 
M a rie , P ierre (1 8 5 3 -19 4 0 )  565 
m arijuana 6 6 5 - 6  
M arijuana T a x  A c t 1937 665 
M arillac, L ou ise  de (1 5 9 1 - 1 6 6 0 )  240 
M a rin e H osp ita l S ervice (U S A ) 418 , 4 19  
M a rio n  Sim s, Jam es (1 8 1 3 - 8 3 )  3 6 3 -4 , 373, 

676
maristans (m ental hospitals) 105 
M arker, Russell E . (b. 1902) 569 
m arket: and health 30, 633; and m edical 

services 661; com petition  and health care 
6 6 1, see also com m erce 

m arriage: annulm ent, m edical involvem ent 
198; regulation, eugenics m ovem ent 640 

M arsden, W illia m  (1 7 9 6 -1 8 6 7 )  387 
‘m arsh fever’ see m alaria 
M artin , T h e re se  (St T h e re se  o f  Lisieux) 

( 1 8 7 3 -9 7 )  86 
M a rto n , L .L . ( 1 9 0 1 - 7 9 )  609 
M arx, G ro u ch o  ( 1 8 9 5 - 1 9 7 7 )  687

M a ry  A ugustin , Sister see A ikenhead, M a ry  
masks see face masks 
m asochists 703
M assa, N ic c o lo  (c. 14 8 5 -1 5 6 9 ), Liber 

introductorius anatomiae 178 
M assachusetts: G en era l H osp ital 298, 344;

m edical regulation  289 
M assachusetts E ye and E ar Infirm ary 387 
M assachusetts M etap hysical C o lle g e  395 
massage: A n cien t G reec e  51; and C h in ese  

m edicine 158, see also alternative m edicine 
M asson, J effrey  (b. 1941), The Assault on Truth 

5 I 5n
M astalir, Joseph Johann ( 1 7 5 7 -9 3 )  3®3 
m astectom y 603, 604; w ith o u t anaesthetic, 

F an n y B u rn ey’s account 3 6 4 -5  
m astoidectom y 385
m astoiditis: first successful operation  280; in 

ancient E g y p t 19; 19th  C  treatm ent 3 8 4 -5 ; 
sulpha drugs for 454 

m asturbation 259; clitorid ectom y for 364 
materia medica: A yurvedic m edicine 1 3 8 -9 ;  

Babylonians 46; C h in ese  m edicine 148; 
D ioscorid es 7 9 -8 0 ; E b ers papyrus 48; 
E n ligh ten m en t 269; H ildegard  o f  B ingen 
129; M id d le  E ast 93; native A m ericans 164; 
19th C  333; al-R azi 96, 98 

m aternal care 6 4 0 - 4 1 , 691; E g y p t 47; 
hospital-centred services 644; U S A  6 4 6 -7 , 
see also childbirth; labour; pregnancy 

m aternal m ortality  7 1 1 - 1 2  
m aternity grant, N a tion al Insurance A c t 638, 

644
m athem atics, m edical: m edieval E u rop e 115 , 

see also epidem iology; iatrom athem atics; 
statistics

M a th er, C o tto n  (1 6 6 3 -1 7 2 8 )  276 
M ath er, R evd Increase ( 1 6 3 9 -1 7 2 3 )  166 
M athijsen, A nthonius (1 8 0 5 -7 8 )  383 
M athurin , St, shrine 127 
M a ttio li, P ier A ndrea (1 5 0 0 -7 7 )  192 
m aturation, sexual 569
M audsley, H en ry  (1 8 3 5 -1 9 1 8 )  504, 510 , 512 
M audsley H osp ital 512
M augham , Som erset (1 8 7 4 -1 9 6 5 ) , O f  Human 

Bondage 350 
M aupassant, G u y  de (1 8 5 0 -9 3 )  451 
M auriceau, Francois (1 6 3 7 -1 7 0 9 ) , Traite des 

maladies des femmes grosses 2 3 1 - 2  
M axim ilian I I ,  E m p ero r ( 1 5 2 7 - 7 6 )  27 
M a y  and Baker com pany 454 
M aya 163
M ayer, A d o lf  E douard (1 8 4 3 -1 9 4 2 )  4 5 8 - 9  
M a yer-G ro ss, W illy  (1 8 8 9 -1 9 6 1 )  521 
M a yo, C h arles  (1 8 6 5 -1 9 3 9 )  598 
M a y o , W illia m  (1 8 6 1 -1 9 3 9 )  59®
M a y o  C lin ic  458, 598, 637 
M a yow , John ( 1 6 4 1 - 7 9 )  2 2 1 - 2 ,  254; De 

respiratione 221; Tractatus quinque 222
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M azarin , C ardinal ( 1 6 0 2 -1 6 6 1 )  239 
M a zzei, L a p o  (1 3 5 0 - 1 4 1 2 )  125 
M E  (m yalgic encephalom yelitis) 6 8 8 -9  
M ead, R ichard ( 1 6 7 3 - 1 7 4 )  255 
m eadow sw eet 4480
M ea m s, A n d rew  (1 8 3 7 -1 9 2 5 ) , Bitter Cry of 

Outcast London 400 
m easles 10; A m erican  epidem ics 165; as 

ch ildhood ailm ent 25; decline in  19th C  
427; epidem ics 24, 27, 301, 466; 
im m unization 487; in  general practice post 
W W 1 684; in Japan 24; in 19th C  673; al- 
R azi on 97; transm ission from  animals 18; 
vaccine 459; W H O  eradication cam paign 
485, 4 8 6 - 7 , see also infections 

m easuring devices see instrum ents, m edical 
m eat extract 3 2 4 -5  
M ecca , w ell o f  Zam zam  94 
m echanistic disease explanation 246, 248, 249,

251
M edaw ar, P eter ( 1 9 1 5 - 8 7 )  592, 619 
M ed icaid  ( U S )  657, 658, 660 
M ed ical A c t (1858) 355, 382 
m edical an th rop ology 302, 4 8 0 -8 2  
m edical beliefs, universal 9 
M ed ical C a re  A c t (Canada) 655 
M ed ical C a re  Insurance (Canada) 655 
m edical chem istry 2 0 5 -9 , 324> 5 5 1 
M ed ical D epa rtm en t o f  the P rivy  C ou n cil 

(Britain) 4 14  
m edical education see education, m edical 
m edical ethics see ethics, m edical 
m edical instrum ents see instrum ents, m edical 
m edical insurance see health  insurance;

N a tio n al Insurance A ct 
M ed ical L ea gu e for Socialised M ed icin e, N e w  

Y o rk  646 
m edical m agic see m agic 
m edical m issionaries 36, 466, 479 
m edical officers o f  h ealth  4 14 , 426, 636 
m edical organization: antiquity 49;

E n ligh ten m en t 2 8 7 -9 ;  international 485, 
559; m edieval 1 1 5 , 116 , 1 1 9 - 2 0 ;  19th C
3 5 3 - 6 ;  p o s t - W W i 6 4 5 - 6 , 6 4 8 -9 ; post- 
W W 2  652, 6 5 5 -6 0 , 663; Renaissance 186, 
1 9 6 - 9

‘m edical p o lice ’ n ,  126, 2 9 3 -4 , 4°4» 4°5>
426, 6 6 3 - 6 , see also public health 

m edical profession see profession o f  m edicine 
M ed ical R egister ( U K )  356 
m edical research see research 
M edical R esearch C o m m ittee  529 
M ed ical R esearch C oun cil: cancer 

ep id em io logy study 5 7 9 -8 0 ; creation  529; 
finance from  533; N a tion al Institute for 
M ed ical R esearch 570, 619; post W W i  
643, see also research 

m edical schools: and N H S  653; C h in a  479; 
France 655; G erm an y 247, 262; Italy

1 0 6 - 7 , I][3> I][4> 1 1 7» rise o f  2 8 8 -9 3 ; U K  
247, 278, 349, 356, 532, 5 3 2 -3 ;  U S A  289, 
336, 5 3 0 - 3 1 ,  645, 648, 658; w om en  in  358, 
5 3 1, see also education, m edical 

m edical staff, costs, increase in  637 
m edical students 356 
m edical tech n ology , rise o f  637 
m edical th eory  see th eo ry  o f  disease 
m edicalization o f  society  6 3 4 - 5 ,  690 —93, 7 ° 2> 

718; alcoholism  7 0 4 -5 ;  ch ild -rearing 
6 9 8 -9 ; death 6 9 9 -7 0 1 ;  hom osexuality 704; 
w om en ’s com plaints 7 0 6 - 7  

M ed icare (U S )  6 5 7 - 8 , 660 
mediri condotti see p ublic physicians 
m edicine: am biguous attitudes tow ards 3 - 4 ,  

7 - 9 ,  12, 1 9 7 - 8 ,  693; and b io lo g y  253; and 
everyday life 644; and health 7 1 4 - 1 5 ;  and 
philosop h y see p hilosop h y and m edicine; 
and p ublic in disease eradication 
program m es 696; and relig ion  see religion, 
and m edicine; religious m edicine; and 
science see science, and m edicine; and 
society 6 2 8 -6 7 ; :lnd the people 6 6 8 -7 0 9 ; 
as profession see profession o f  m edicine; as 
righ t and d uty 7 17 ; divisions fo llo w in g  
Paracelsus 209; increase in expectatation 
718; 19th C  3 4 8 -9 6 ; professional 
dom inance 7 17 ; reasons for p rom in en ce 6; 
recording o f  ideas and rem edies 30; ro le o f  
state see state, role in m edicine; scepticism , 
20th C  phenom enon 4; ‘sin gle v ision ’
(Blake) 8; status see status; ‘tr iu m p h ’ over 
disease 30; 20th C  12, 6 6 6 - 7 ,  669, 710 ,
7 1 7 , see also healing 

m edicine chests, ready-m ade 284 
m edicine-m en 31, 32, 34 
medicines: A yu rved ic 138, 139; B uddhist 137; 

dangers 2 7 0 - 7 1 ;  early  use 3 2 - 3 ;  effective, 
19th C  674; E n ligh ten m en t 268; herbal see 
herbal rem edies; native A m ericans 1 6 3 - 4 , 
193; proprietary, 19th C  successes 389, see 
also drugs; materia medica 

M ed ico-P sych ologica l A ssociation  499 
m edieval west: m edicine in ‘D a rk  A g e s ’ 9 1 - 2 ,  

106; m edicine in 1 0 6 -4 3  
m editation see alternative m edicine 
M editerranean area: m alaria in 21; pellagra in 

28; rise o f  epidem ics 24 
m edium s, scientific study 513 
m edulla oblongata 539 
M eduna, Ladislaus Joseph (1 8 9 6 -19 6 5 )

520
m efloquine 488 
Mei Ching (A D  280) 1 5 5 - 6  
M eig s, C h arles  D . (1 7 9 2 -1 8 6 9 )  369, 676 
M eister, Joseph (patient) 435 
m elancholia, insanity as 8 1, 495 
m elancholy: and m alaria 21; as ca teg ory  o f  

madness 127, see also black bile
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M ellan b y, E dw ard (1 8 8 4 -1 9 5 5 )  555, 571 
memento mori 241
M em o ria l S loa n -K etterin g  C a n c e r  C en tre, 

N e w  Y o rk  577 
m en, cancers 575 
M en d el, G re g o r  (1 8 2 2 -8 4 ) 58<>
M en d el, L afayette  B en edick (1 8 7 2 -1 9 3 5 )  

5 5 4 -5
M en g ele , J o se f (19 11  - 7 9 )  649 
m eningiom a, surgery 612 
m eningitis: and A I D S  594; in  general 

practice in 20th C  685; in 19th C  673; 
international m easures 485; m icro
organism s causing 437; sulpha drugs for 454 

m eningococcus, penicillin  and 457 
m enopause 7 0 6 - 7
m enstrual b leeding, radiation treatm ent 608 
m enstrual cycle, vaginal epithelium  568 
m enstruation: and disease, G a le n ’s 

interpretation 77; m edieval view  130; 
m enstruating w om an as cause o f  illness 33 

m ental abnorm ality, change in perception
5 2 1 - 2

m ental defectives 506; and eugenics m ovem ent 
640; experim entation on  6 51; sterilization, 
G erm an y 648; train ing 506 

M en tal D efic ien cy  A ct (19 13 ) 640 
m ental disorders 7 1 ; disease classifications 

506; outpatient treatm ent for 522, 523; 
rem edies, Paul o f  A egin a 89; Renaissance 
1 9 5 - 6 ;  som atic origin  509, see also insanity; 
m ental patients 

m ental hospitals: closure 523; criticism s o f  
521; ‘m ercy  deaths’, G erm an y 648, see also 
hospitals; lunatic asylums; m adhouses 

‘m ental h ygien e ’ m ovem en t 645 
M en tal H yg ien e  S o cie ty  (U S A ) 505 
m ental nursing, professional organization  380 
m ental patients: experim entation on  651;

segregation  521; sterilization, G erm an y 648 
m en tally  handicapped 506; and eugenics 

m ovem ent 640; experim entation on 651; 
sterilization, G erm an y 648 

M ercier, C h arles  ( 1 8 5 2 -1 9 1 9 )  518 
M e rc k  and C o m p an y  368, 449, 557, 659 
m ercury: as 19th C  treatm ent 674; as safe 

m edicine 266; as treatm ent fo r syphilis 175, 
193, 452, 453; in  Paracelsus’ philosophy 
203; m ercury pum p 329 

m ercy-k illin g  see euthanasia 
M erin g , Joseph von (1 8 4 9 -19 0 7 )  567 
M errick , Joseph (18 6 0 -9 0 ) (patient) 6oon 
M esm er, F ra n z A n to n  ( 1 7 3 4 - 1 8 1 5 )  2 8 5 -6 , 

5*3
M esoam erica see A m ericas 
M esopotam ia 4 4 - 7 ;  attitude to  m edical 

research 8; cities, and disease 22; diseases 
caused by irrigation 19, see also M id d le  East 

m etabolic disorders, congenital 587

m etabolism : and organic chem istry 551; and 
thyroid  564, see also en d ocrin o logy 

m etal-based drugs 1 1 , 453; E n ligh ten m en t 
269; Paracelsus 203 

m etastasis, cancer 575, 576; cells and 331 
M etch n ikoff, E lie  (Ilya Ilyich] (1 8 4 5 - 1 9 1 6 )  

4 4 5 - 6  
m ethadone 666 
‘m eth od ’ 172
M eth od ist sect (R om e) 70, 7 1 , 89 
m ethylene blue 451 
M etropolitan  Board o f  W o rk s  413 
M etrop olitan  C om m issioners in  L u n a cy  498 
M etropolitan  E a r and T h ro a t H osp ita l,

F itzro y  Square, L on d on  385 
M etropolitan  H ealth  o f  T o w n s  A ssociation 

408
M exico, O ld  W o rld  diseases in 27 
M eynart, T h e o d o r  (1 8 3 3 -9 2 )  509, 5 11 ; Klinik 

der Erkrankungen ies Vorderhims 509 
m iasm atic m odels o f  disease 10, 79, 259, 262,

4 " .  4 0 . 43 ° .  484 
M ich ael, St 111
M ich ela n g elo  B uonarotti ( 1 4 7 5 -1 5 6 4 )  176 
M ich ele  di P iazze, Fra 123 
M ich igan, A nn A rb or, m edical school 336 
m icro-organism s: and putrefaction 4 3 2 -3 ;  

Pasteur’s study 431; rise o f  16, see also 
bacteria; protozoans; viruses 

m icroanatom y 528 
m icrobial antagonism s 456 
m icrophages 446
m icroscope 2 2 3 -6 , 6 0 8 -9 ; B ichat on 265;

19th C  3 2 0 - 2 1 , 327, 678; ro le  in 
advancem ent o f  m edicine 10, see also 
instrum ents, m edical 

m icrosurgery 608, 715  
‘m id-life crisis’ 706 
M id d le  A ges see m edieval w est 
M id d le  East: hospitals 88, 96, 104; m alaria in 

21; materia medica 93, see also M esopotam ia 
M iddlesex H osp ital 298; cancer ward 298, 603 
m idw ifery: control o f  1 2 9 -3 0 , 7 1 1 , 712;

F rank on 293; H eroph ilu s on 67; 19th C  
3 8 1 - 2 ;  textbooks 200; al-Z ahraw i on 99, see 
also obstetrics 

m idwives: and m aternal m ortality  7 1 1 - 1 2 ;  in 
1 6th and 17th  C  231; licensing 120; m ale 
accoucheurs 273; p olicin g functions 126;
R om e 78; status in m edieval E u rop e 128, see 
also w om en in m edicine 

M iesch er, Friedrich  (1 8 4 4 -9 5 )  588 
m igraine 5 14 , 547, 550 
M ik u licz-R adecki, Johannes von  (18 5 0 -19 0 5 ) 

373
M ilan, hospitals 113 
m ilitary m edicine see armies; war 
milk: constituents 551; depots 641; role in 

com m unicating disease 420
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M ilstein , C e sa r (b. 1927) 577 
M iltow n  (drug) 523
mind: and body, P lato  64; L o c k e ’s study 243, 

see also insanity; m ental disorders 
m ineral-based drugs n ,  46, 48; A rab-Islam ic 

101; E n ligh ten m en t 269; Paracelsus 203 
m inerals, and astro logy 41 
m in eralog y, A rabic treatises 101 
m in in g  com panies, South  A frica , im portation 

o f  disease 28 
M in istry  o f  H ealth: establishm ent in U K  642;

in W W '2  6 5 2 - 3  
M in k ow ski, O skar (1 8 5 8 - 1 9 3 1 )  565, 567 
M in oan  civilization, and A ncien t E g y p t 51 
M in o t, G e o rg e  R. (1 8 8 5 -19 5 0 )  557 
m iracles: B ible 87, see also healing 
M iram ontes, L u is  569 
M irandola, P ic o  de la (1 4 6 3 -9 4 )  173 
m ission posts, as centres for disease 

com m unication  466 
m issionaries: in C h in a, and w estern m edicine 

160; m edical 36, 466, 479 
m istletoe, for epilep sy 112 
m ite-born e diseases 22
M ith ridates V I , K in g  o f  P on tus ( 1 3 2 -6 3  b c ) 

79
m ithridatium  125, 269 
m itral stenosis 263, 6 1 5 - 1 6 ,  6 17  
m itral valvotom y 6 1 5 - 1 6  
M ’N a g h ten  R ules 501 
M o b iu s, Paul (1 8 5 4 -1 9 0 7 )  5 11  
m olecu lar b io lo g y  10, 450; and im m unity 

5 9 3 -4 ;  and schistosom iasis 487; 19th C  
advances 528 

m oles, X -ra y  rem oval 6 0 6 - 7  
M olifere ( 1 6 2 2 -7 3 )  22d ~ 7 ; Le malade 

imaginaire 226-7; Le medecin malgre lui 226, 

2 44
M onardes, N ico las (c. 1 4 9 3 -1 5 8 8 )  193, 194;

Dos Libros 193 
m onasteries: as m edical centres 1 11 ;  m edicine 

under Islam  9 3 - 4  
M o n d eville , H en ri de (c. 1 2 6 0 -13 2 0 ) 101,

116 , 1 1 7 ;  Cyntrgia 1 17  
M o n d in o  de’L u z zi (r. 1 2 7 0 -1 3 2 6 )  131,

1 3 2 - 3 , 178; Anatomia mundini 1 3 1 - 2 ,  177, 
182

m oney: and m edical advances 577, 630, see also 
com m erce; paym ent 

M o n go lism  see D o w n  Syndrom e 
m on ito rin g  equipm ent, heart disease 5 8 4 -5  
m on ito rin g  o f  bo d ily  functions 228, 3 4 4 -6  
M o n iz , E gas ( 1 8 7 4 - 1 9 5 5 )  520 
m onkey-gland  im plants 568 
m onoam ines 573
m onoclonal antibodies, and can cer 57 7, 579 
m onogenesis 252 
m onogenism  481 
m onom ania 501, 502

m onotheism  516
M o n ro , A lexander I ( 1 6 9 7 - 1 7 6 7 )  260, 280, 

289, 290
M o n ro , A lexander I I  ( 1 7 3 3 - 1 8 1 7 )  260, 289, 

290
M o n ro , A lexan der I I I  ( 1 7 7 3 - 1 8 5 9 )  260, 289, 

290
M o n ro , T h o m a s ( 1 7 5 9 - 1 8 3 3 )  4 9 7 - 8  
M on tagn an a, B artolom eo (d.1460) 233 
M on ta gn ier, L u c  (b. 1932) 594, 707 
M o n ta gu , L a d y  M a ry  W o r tle y  (1 6 8 9 -17 6 2 )  

4° .  275
M on taign e, M ich el de ( 1 5 3 3 -9 2 )  195; Essais 

295
M on tessori, M aria (1 8 7 0 -19 5 2 )  698 
M o n tp ellier U niversity: m edical education  

1 1 3 - 1 4 ,  262, 291; m edicine, 19th C  352 
M o o re , C h arles  H e w itt ( 1 8 2 1 - 7 0 )  603 
M oorfie ld s see R oyal O p h th alm ic H osp ital 

(M oorfields)
‘m oral insanity’ 496
m oral sanctions: fam ily life  6 4 1, see also ethics, 

m edical
m oral therapy 496, 497, 498, 499; and 

p hrenology 500; G erm an y treatm ent 
507 -  8, see also p sychotherapy 

m orbid anatom y 263, 264 
M o rea u  de T o u rs , J.J. (18 0 4 -8 4 ) 503, 510  
M o re l, B en edict A ugustin  (1 8 0 9 -7 3 )  5 I O - I I > 

512; Traite des de'generescences physiques et 
morales 510  

M o rga gn i, G iovan n i Battista ( 1 6 8 2 - 1 7 7 1 )
263, 264, 307, 38 1, 525; De sedibus et causis 
morborum 263, 581 

M o rga n , Joh n  (1 7 3 5 -8 9 )  289; Discourse upon 
the Institution of Medical Schools in America 
289

M orison , Jam es (1 7 7 0 -18 4 0 ), V eg etab le  Pills 
389

M o rm o n s 395 
‘m ornin g-after’ pill 460 
m orphia 6 6 3 - 6 , 675; for pneum onia 6 7 4 - 5  
m orphine 6 6 3 -6 ;  addiction 368; isolation 

from  opium  334 
Morphium 334
M orris, R o b ert ( 1 8 5 7 -1 9 4 5 )  341, 374,

3 8 0 -8 1
m ortality: hospital 266, 375, 378; surgical 189, 

237, 360, 372, 6 13 , 6 15 ; 20th C  3, see also 
child m ortality; infant m ortality; life- 
expectancy; m aternal m ortality 

M o rton , Sam uel ( 1 7 9 9 - 1 8 5 1 )  319  
M o rton , W illia m  T h o m a s  G re e n  (1 8 1 9 -6 8 )  

367
M oryson , Fynes ( 1 5 6 6 -1 6 2 9 )  239 
M osh e ben M aim un  see M aim on id es, M oses 
m osquito  nets, for m alaria con trol 471 
m osquitoes: and dengue 475; and m alaria 20, 

468; and yellow  fever 4 7 2 - 3 ;  eradication,
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m osquitoes -  cont.
and ye llow  fever 4 19 , see also malaria; yellow  
fever

m oth er and baby care 6 4 0 - 4 1 , 6 9 1, see also 
m aternal care 

m otherhood: and y e llo w  fever 300; 
idealization 641; in 20th C  691; 
m edicalization 691; m edieval advice 129; 
m oth er-bab y b on d in g 698; post-natal 
instruction  692; ‘scientific’ 6 4 1, 691; 
surrogate 624, see also nursing m others 

m otion, anim al, Borelli on  2 2 7 - 8  
m otor functions, localization  in cerebral 

cortex 541 
m oto r nerves 538
m oto r sym ptom s, n eu ropath ology 547 
m ould, as treatm ent 454, 457 
m ovem ent loss, and brain dam age 539 
m oxibustion 148, 1 5 7 - 8 ,  162 
M o yer, A nd rew  J. ( 1 8 9 9 -19 5 9 )  457 
M oyn ih an , B erkeley  (1 8 6 5 -1 9 3 6 )  373 
M R C  see M ed ical R esearch C o u n cil 
M R I (m agnetic resonance im aging) 57 7, 610, 

7*5
m ucus, nasal, p ituitary secretion 565 
M uham m ad (5 7 0 -6 3 2 )  92, 94 
M uham m ad ibn Zakariya al-R azi see al-R azi, 

M uham m ad ibn Zakariya 
M u ller, F .H . 632
M u ller, Johannes (1801 - 5 8 )  327, 335;

Handbuch der Physiologie des Menschen 327,
328

m ultiple sclerosis 5 4 7 - 8  
m um m ies, as source o f  kn ow ledge about 

disease 19 
m um m ification, E g y p t 50 
m um ps 459; in Japan 24; transm ission from  

anim als 22; vaccination  4 5 9 -6 0  
M un ch ausen ’s syndrom e 601 
m urder: B urke and H are  3 1 7 , see also body- 

snatching
M u rp h y, W illia m  P. (1 8 9 2 -19 3 6 )  557 
M u rray, G e o rg e  R edm ayne (1 8 6 5 -1 9 3 9 )  564 
M u rray, Joseph E . (b. 1919) 6 19 , 620 
m uscarine 335, 430, 433, 572 
m uscle tissue 265
m uscles: can cer o rigin atin g in connective 

tissue 575ns m icroscopic study 225 
m uscular atrop h y 546 
m uscular defects, orth opaedic su rgery  fo r 

deform ities 383 
m uscular d ystrophy 547 
m usk 102, 148
m ustard gas: in  can cer ch em oth erapy 576;

N a zi studies 649 
m utation, H I V  490, 595 
m utism  5 14 , 547
m yalgic encephalom yelitis ( M E )  6 8 8 -9  
M ycen ean  G reeks, con tact w ith  E g y p t 51

Mycobacterium leprae 121 
Mycobacterium tuberculosis 437 
My coderma aceti 433 
m yelinated nerve fibres 534, 535 
M yers, C .S . (1 8 7 3 -1 9 4 6 )  481 
m yocardial degeneration  581; M o rg a g n i’s 

study 263
m yocardial infarction (heart attack) 58 1, 582, 

583, 584, 674 
m yrrh 102, 125, 148
M ystery  or G u ild  o f  the Barbers o f  L on d on  

186
m ystical retribution, as cause o f  illness 34 
m yth 516 
m yxoedem a 564

nagana (cattle disease) 4 77 , 478 
N ann on i, A n g elo  ( 1 7 1 5 - 9 0 )  603; Traite des 

maladies chirurgicales . . .  603 
naphtha 102
N apier, Revd R ichard ( 1 5 5 9 -1 6 3 4 )  40, 197 
N aples: plague in 238; university founded 

“ 3
N a p o leo n  I ( 1 7 6 1 - 1 8 2 1 )  3 5 2 -3 ;  Russian 

cam paign, typhus ep idem ic 27 
N a p o leo n  I I I  (18 0 8 -7 3 ) 3^2 
narcissists 703
narcolepsy, nervous origin  242 
‘n arcotic d ropsy’ 476 anarcotics: and disease 

29; herbal 35; 19th C  675; 19th C  study o f  

335
narcotics control 6 6 3 - 6  
N ation al A n ti-C o m p u lso ry  V accination  

L ea gu e 420 
N a tio n al Association for the P rom otion  o f  

Social Science 408, 505 
N ation al A sylum  o f  C h arenton, France 502 
N ation al Board o f  H ealth  ( U S A )  418 
N ation al C a n c er Institute (N ational Institutes 

o f  H ealth  U S A )  57 7, 579 
national characteristics, G re e k  interpretation 

57
N ation al C h ild b irth  T ru s t ( U K )  697 
N a tio n al C o m m ittee  for M en tal H ygien e 

( U S A )  505 
N a tio n al Foundation  for Infantile Paralysis 

( U S A )  6 9 4 -5  
national health schem es 11 
N ation al H ealth  Service 35 1, 6 3 1, 6 5 2 - 4 , 

667, 716; and general practitioners 6 8 3 -4 ; 
and h om eopathy 391; and ‘internal m arket’ 
661; 19th C  basis 410  

N a tio n al H ospital fo r the Paralysed and 
E p ilep tic 541 

N a tio n al H osp ital, Q u een  Square, L o n d o n  
387, 5 4 1, 6 1 2 - 1 3  

N a tio n al Institute for M ed ical Research 
( M R C )  570, 619



I N D E X 8 0 7

N ation al Institutes o f  H ealth  ( U S A )  530;
cancer institute 57 7, 579 

national insurance 11 
N a tio n al Insurance A ct ( U K  - 1 9 1 1 )  351,

423, 6 3 8 -9 , 644, 647, 6 8 3 -4 , see a ŝo health 
insurance

national w elfare, d o ctors ’ involvem ent 637 
nationalism , m edical 442 
nationalization, hospitals, U K  653 

native A m ericans: m edicine 1 6 3 - 4 , *93*
N o rth  A m erican  epidem ics 166; sham ans 32 

nativities see astro logy 
N atu ral D eath  A c t (Australia) 701 
natural drugs 448
natural philosophy, experim ental, rise 

2 1 0 - 1 1
natural rem edies, al-R azi on 97 
‘natural selection ’ th eory  592 
natural w orld, and disease 6 4 - 5  
naturalistic notions o f  disease 33, 34 
nature, and disease 55, $6, 202, 294, 325, 680 
Naturphilosopbie 249, 325, 326 
naval m edicine 11 
naval surgery, Renaissance 1 8 6 - 7  
N a zi G erm an y, and health  632, 6 4 8 -9  
N a zi Physicians’ L ea gu e 648 
N a zi psychiatry, and schizophrenia 5 13 , 520, 

524
N e a r E ast, m alaria in 21 
neck, sw ollen, m edical m agic for 41 
n eck pain, as om en 46 
necrop sy studies 263, see also autopsies 
N eed h am , John ( 1 7 1 3 - 8 1 )  429 
needling, C h in ese  m edicine 149 
‘N e g ro  leth argy ’ see sleep ing sickness 
n eigh bour-delivery, U S A  382 
N eisser, A lb ert ( 1 8 5 5 - 1 9 1 6 )  452 
N ela to n , A u gu st (1 8 0 7 -7 3 )  3^2> 372 
nem atodes 19
neo-hum oralism , Rokitansky 3 3 0 -3 1  
neo-natal m ortality: industrial cities in 19th C  

399, see also infant m ortality; new born 
neo-P latonism  173
N eo-Salvarsan  914; neoarsphenam ine 452 
N eo -T h o m so n ia n s  393 
neoarsphenam ine (N eo-Salvarsan) 452 
neoplasm s see cancer; tum ours anephrectom y 

602
nerve cells 5 3 5 - 6
‘nerve clin ics’ , as m ental institutions 503 
nerve energies 327
nerve fibres: and nerve cells 535; classification 

250; m yelinated 534, 535 
nerve gases, Sarin 574 
nerve im pulses: cell to cell 543; chem ical 

transm ission 336, 562; conduction  speed 
540

nerve p hysio logy, studies 3 3 3 -4  
nerve tissue 265

nerves: cranial, classification 249; delineation, 
Erasistratus’ study 67, 68; efferen t im pulses 
543; electrical pathw ay 327, 328, 528; 
function and dysfunction  512; G a le n ’s study 
77; H ales’ experim ents 247; m icroscop ic 
study 225; R em ak’s research 534; sensory 
and m otor 538 

nervous diseases: and h ered ity 547; specialist 
hospital 387 

nervous system: and inflam m ation 372; 
classification o f  diseases 260, 546; C u lle n ’s 
taxonom y 260, 546; early study o f  10; 
E n ligh ten m en t study 249; nervous 
integration 536; scanning 550; V esaliu s ’ 
study 180, see also autonom ic nervous 
system  

N eth a lid e  584
N etherlands: childbirth  in 7 1 1 - 1 2 ;  euthanasia 

m ovem ent 701; health  care expenditure 659 
table; obstetrics 382; p lague in 237 

N ettle ton , T h o m a s (1 6 8 3 -1 7 4 2 )  275 
neuralgias 547 
‘neurasthenia’ 5 11  
n eu ro-en docrin o logy 566 
neuroanatom y 509; foundation 242 
neurofibrillary tangles 549 
neurolem m a 534 
neuroleptic drugs 573 
neurological disorders: n o so lo gy  260, 546;

scanning fo r 550 
‘n eu ro logie ’ 242, 249 
neurology: and biochem istry 534; and

psychiatry 548; and psych ology, P avlov  544; 
neurones and synapses fig; research

534 - 5°  
neuron doctrine 536 
neurones and synapses fig 
neu ropath ology research 5 4 5 -9  
n europhysiology 5 3 4 - 6 , 543; foundation 242;

in psychiatry 508; 19th C  advances 528 
neuropsychiatry: clinics 509; G erm an  510  
neuroses: endem ic 521; 20th C  633 
neurosis: dropped and m isplaced organs and 

600; F reu d ’s study 515; hypnosis, hysteria 
and 514; insanity as 271; p opular acceptance 
519; sexual foundations 516  

neurosurgery 6 1 1 , 6 1 2 - 1 3  
neurosyphilitic infections 547 
neurotransm ission 537fig, 5 7 0 -7 4 ;  first 

neurotransm itter identified 573 
‘new  ag e ’ th inking 518 
N e w  D eal (U S ) , and m edicine 646, 656 
‘new  diseases’ 4 8 7 -9 2 , 7 1 0 - 1 1  
N e w  R igh t, and health care 661 
N e w  Science 2 0 1 -4 4 , 305 
New Statesman 640 
N e w  T estam en t, healin g m odels 86 
N e w  W o rld : conquest by  O ld  W o rld  diseases 

163; drugs from  plants 193, 233
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N e w  Y ork: B loom ingdale A sylum  500; H ealth  
Insurance Plan o f  G rea ter N e w  Y o rk  656; 
hospitals in 19th C  3 7 3 - 4 ;  M arin e H osptial 
530; population grow th  399; survey o f  
sanitary conditions 4 17 , see also U n ited  
States o f  A m erica 

N e w  Y o rk  A cad em y o f  M ed ic in e, report on 
m arijuana 666 

N e w  Y o rk  C a n c er H ospital 388 
N e w  Y o rk  E ye and E a r Infirm ary 386 
N e w  Y o rk  H osp ital 298, 380 
N e w  Y o rk  Infirm ary for Indigent W o m en  357 
N e w  Y o rk  W o m e n ’s H osp ital 364 
N e w  Zealand: governm en t health care

assistance 654; health  care expenditure 659 
table; m aoris, E uropean diseases 301 

new born: haem olytic diseases 592, see also 
birth; neo-natal m ortality 

N ew to n , Isaac (1 6 4 2 -1 7 2 7 )  246, 305 
N H S  see N a tion al H ealth  Service 
niacin deficiency, and m aize 28 
N ic c o lo  da R eggio  (/?. 1 3 1 5 —48) 109 
N ico la ier , A rth u r (1 8 6 2 -19 4 2 )  443 
Nicotiana see tobacco
nicotine 5 7 1; 19th C  study o f  335; refin ing o f  

334, see also tobacco 
N iem an n , A lb ert ( 1 8 3 4 - 6 1 )  334 
N ietzsch e, Friedrich W ilh e lm  (18 4 4 -19 0 0 ) 15 
night-blindness 2 56; E g y p t 48 
N igh tin gale , F loren ce (18 2 0 -19 2 0 ) 370, 375, 

3 7 7 - 9 ;  Notes on Nursing 378 
N ih ell, E lizabeth  (fl.1760) 2 7 3 -4  
nihilism , therapeutic 680 
N in eveh  see M esopotam ia 
nisus formativus 251 
nitric acid, as antiseptic 370 
n itrogen, identification 254 
nitrogenous m atter see proteins 
n itrous oxide 254, 366 
‘nitrous spirit’ 2 2 1 - 2  
N ix o n , R ichard ( 1 9 1 3 - 9 4 )  577 
N M R  (nuclear m agnetic resonance) scanning

583
N o b e l P rize  454, 4 7 1 , 520, 550, 567, 590,

620, 630; physics 606 
nom adic life, health 17 
non-com p liance, m edical 622 
‘non-naturals’ (G alen) 107, 116 , 229, 390, 634 
noradrenaline 562, $73; and L S D  573 
N o rd au , M ax (1 8 4 9 -19 2 3 )  511 
N o rd rach , W a lte r  423 
norethindrone see norethisterone 
norethisterone 569 
norethynodrel 570 
N o rris , Jam es (patient) 497 
N orth am p ton , hospital founded 298 
N o rth ern  Ireland, coron ary death rates 586 
N o rw a y, health care expenditure 659 table 
nose, rhinoplasty 1 4 1 - 2 ,  190

nose-bleeds, as spring disease 60 
nosokomeia see hospitals 
n oso logy 2 6 0 -6 1 , 313; Farr 408; Ibn Sina 

9 8 -9 ;  m ental illness 506; nervous system 
260, 546; psychiatric disorders 511 

N ossal, G ustav (b. 193 1) 593 
N o th n ag el, H erm ann (1 8 4 1 -1 9 0 5 )  682 
N o tifiab le  D iseases A cts 4 2 0 -2 1  
notification o f  diseases, international m easures 

485
N o tt, Josiah (1 8 0 4 -7 3 )  4 7 2
nuclear m agnetic resonance ( N M R  scanning)

583
nucleic acids 588; 19th C  study 528 
N u ffie ld , O xfo rd  U n iversity  C h a ir  o f  

orthopaedics 384 
N uisances A cts, 19th C  414  
N uisances R em oval A ct (1846/7) 4 11  
num ber m agic 91
num erical m ethods see probability; statistics 
N u rem b erg  C o d e  6 5 0 - 5 1  
nurses: im age o f  693; reputation in 19th C  

376; R om e 78 
N u rses’ A ssociated A lum nae o f  the U n ited  

States and Canada 380 
N u rses’ A ssociation 379 
nursing: France 240; N ig h tin g ale ’s reform s 

3 7 7 -8 ;  19th C  3 7 5 -8 0 ; training in 376, 

378n. 379
nursing m others: diet, m edieval 129, see also 

childbirth; m otherhood 
‘nursing sisters’ , first use o f  term  3 7 6 - 7  
N ussbaum , Johann R itter von (18 2 9 -9 0 ) 372 
nutrition: advice 559; and cereals 20; and 

colonization  466; and decline in disease in 
19th C  426; and lethal diseases 11; early 
study o f  10; 19th C  study 3 2 2 - 3 , 528; 
nutritive soul, G alen  77; public education 
294, 634; research 5 5 1 - 6 0 , see also food; 
m alnutrition 

Nutrition Abstracts and Views 559 
N y len , C .O . (b. 1892) 6 0 8 -9  
‘nym phom ania’, clitorid ectom y for 364 
nym phom aniacs 502, 703 
N zara (Sudan), new disease 491

oaths see codes o f  practice; H ip pocratic O ath  
obesity: and heart disease 585; described by 

Ibn Sina 99; grow th  in w ealthy nations 29 
observation: clinical, al-R azi 97; im portance o f  

229; Paracelsus 2 0 4 -5  
obsessional neurosis 518 
O bstetrical S o ciety  o f  L on d on  364 
obstetrics: and m aternal m ortality  7 1 1 ;  as 

speciality, 19th C  3 8 1 - 2 ;  books on 200; 
caesarean section 231, 277, 692; education 
in 2 9 1 -2 ;  operations, al-Z ahraw i 99; Pare’s 
study 189; 16th and 17th  C  2 3 1 - 2 ,  see also



I N D E X 809

childbirth; labour; m idw ifery; p regnancy 
occult: in Renaissance 173; Paracelsus and 203 
occupational diseases 296; 19th C  4 0 0 -4 0 1;

20th C  633 
occupational therapy, P inel 496 
ocular inspection see eyes 
O d en t, M ich el (b. 1930) 698 
O ’D risco ll, K ieran  697 
oedem as, see also skin diseases 
O edip us com plex 515 
oesop hagoscope 605 
oesophagus, surgical rem oval 599 
oestrin (oestrone) 569 
oestriol 569 
oestrodiol 569
oestrogen: for prostate cancer 626; in 

contraceptive pill 570 
oestrogens 569
oestrous cycle, and corpus luteum  568 
O eu vres du C alvaire  387 
O ffice  International d ’H ygien e Publique 

( O I H P )  4 8 4 - 5  
officiers de sante 352, 406 
O h io , B otan ico-M ed ical C o lle g e  393 
O I H P  see O ffice  International d ’H ygien e 

Publique 
O k en , L au ren z ( 1 7 7 9 - 1 8 5 1 )  249 
old age see ageing; elderly; longevity 
O ld  T estam en t, healing in 84, 85 
O ld en b u rg , H en ry  (? 1615  — 1677) 225, 233 
o leaginous m aterials see fats 
o lfactory  exam ination: in diagnosis, C hinese 

m edicine 156, see also smell 
O liver , G e o rg e  ( 1 8 4 1 - 1 9 1 5 )  5 6 4 -6  
O lm stead, F rederick L aw  (1 8 2 2 -19 0 3 ) 418 
O lm iitz, hospital 297 
om en-based disease interpretation, 

M esopotam ia 45, 46 
om ens, sym ptom s as 46 
On the Sacred Disease 53, 56, 81 
o n cogen ic viruses 576 
o n co lo gy, costs o f  sm oking 714  
One Flew Over the Cuckooys Nest (film) 522 
o n tological m odel o f  disease 1750, 313 
open com m issurotom y 616  
o pen-heart surgery 583, 6 17  
operatin g conditions: 29th C  3 6 8 -9 , see also 

surgery
operatin g theatres 597, 637; public 374 
operations: post-operative control 599;

unnecessary 601, 687 
ophthalm ology: as speciality 285; first

conference 526; H erophilus on 67, see also 
eyes

ophthalm om eter 386 
ophthalm oscope 328, 346, 386, 605, 676 
opiates: 18th C  333; for peaceful death 302; in 

B row n ’s treatm ent 262 
opium  11, 269, 6 6 3 -6 ;  as 19th C  m edicine

674, 675; as stim ulant 33; fo r dysentery 138; 
for insanity 272; in early anaesthetics 365; 
in E n ligh ten m en t 269; laudanum  in 
Paracelsus’ treatm ent 203; L em ery  on 227; 
pharm acological analysis 334; study o f  664; 
use in w estern m edicine 194 

opium  alkaloids 338 
O p iu m  W a rs 6 6 3 - 4  
opsonins 447 
optics 386
oral contraceptives 570
O rb ach, Susie (b. 1946), Fat is a Feminist Issue 

706
O rd er o f  S t John o f  G o d , hospitals 113 
O rd er o f  the H o ly  Sp irit, hospitals 113 
O rfila , Joseph ( 1 7 8 7 - 1 8 5 3 )  333; Traite des 

poisons 333 
organ transplantation 6 1 9 - 2 2  
organ-sp ecific diseases 264 
organic chem istry 10, 3 2 2 - 3 , 324, 528, 551 
organ ic psychiatry 520 
organizations, m edical see m edical 

organization 
organ o lo gy  see p hrenology 
‘organ oth erapy’ 568 
organs ‘ futures m arket’ 625; sale o f  625 
O ribasius (3 2 5 -3 9 7 )  8 8 - 9  
O rth op aed ic Insititution 383 
orthopaedics, as speciality, 19th C  3 8 3 -4 , 386 
O sborn e, T h o m a s B urr (1 8 5 9 -1 9 2 9 )  5 5 4 -5  
O sier, Sir W illia m  (1 8 4 9 -1 9 1 9 )  305, 347,

526, 532, 580, 630, 6 8 0 -8 1 , 682, 684; The 
Principles and Practice of Medicine 53 1, 681, 

704
‘ossification’, coron ary arteries 581 
osteopathy 394, 689, see also alternative 

m edicine
o to lo g y  3 8 4 -5 ; first conference 526 
otorh in olaryng ology, em ergen ce as speciality 

38 5
O tto  H ein rich , D u ke o f  N e u b u rg  205 
O ttom an  T u rk s, typhus 27 
O uida ( 1 8 3 9 -  1908) 649 
ovarian cysts 264; surgery for 363 
ovaries: anatom ical study 225; m am m alian, 

function 326, see also rep rodu ction  (sexual) 
ovariotom y 363; ‘norm al’ 364 
overw ork, and disease 5 5 9 -6 0 , 633 
‘ovism ’ 2 2 5 -6 , 586 
ovulation: and horm ones 569; role in 

reproduction 326 
O w en , R ay (b. 1915) 592 
O xford  U niversity: D u n n  S ch ool o f  P a th o lo gy 

456; foundationa 113; m edical education 
1 1 3 - 1 4 ,  288, 289; N u ffie ld  C h a ir  o f  
orthopaedics 384 

oxidation, heat and 324
oxygen: as stim ulant, 19th C  675; in childbirth  

692; isolation 254; th eory  o f  222
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oxygen  levels, and ‘hom eostasis’ 562 
oxytocin  566; to  induce labour 697

pacem akers, heart 584, 626 
Pacific  area: attitude to  sickness 9; 

co lon ization  and disease in  301, 466; 
m easles epidem ics 24, 466; Sam oa, influenza 
ep idem ic 484; syphilis in  466 

paddyfields, diseases from  19 
Padua U n iversity, m edical school 113 , 114  
paediatric card io lo gy 6 1 6 - 1 7  
paediatrics: as speciality, 19th C  3 8 2 -3 , see 

also children 
paedophiles 703
Pagenstecher, Johann S.F. 448n 
P aget, Jam es (1 8 1 4 -9 9 )  316 
Paget, S ir Stephen ( 1 8 5 5 -1 9 2 6 )  6 14  
pain: durin g childbirth  3 6 7 - 8 , 6 9 6 - 7 ;  relief, 

fo r the d yin g 700, see also analgesics; 
em otions 

painters, study o f  anatom y 176 , 177 
Palm , T h e o b a ld  A. 555 
Palm er, B J . ( 1 8 8 1 - 1 9 6 1 )  395 
Palm er, D an iel D avid  ( 1 8 4 5 - 1 9 1 3 )  3 9 4 -5  
Palm er S ch ool o f  C h iro p ractic  395 
palpitations 547
palsy see paralysis; P o tt ’s disease 
Pan -A m erican  Sanitary' Bureau 485 
Panacea (daughter o f  A sclepius) 52 
Panam a, m alaria and ye llow  fever control 474 
pancreas: and diabetes 567; research into  566;

surgery 598, see also diabetes 
pancreatic duct 562; d iscovery 220 
pancreatic juice 563, 566; function 3 3 9 -4 0  
pandem ics 5; cholera 4 8 9 -9 0 ; influenza

4 8 3 -4 , see also epidem ics; pestilence 
‘P andora’s b ox ’ 14, 15 
‘panel d o ctors ’ 639, 683 
Pantegni o f  H a ly  A bbas 107 
Panum , P eter (18 2 0 -8 5 ), Observations Made 

During the Epidemic of Measles on the Faroe 
Islands in the Year 1846 24 

P ap  sm ear 568n
Papal B ull (1484) on  w itchcraft 1 2 9 -3 0  
Papanicolaou, G e o rg e  (1 8 8 3 -19 6 2 )  568 
papillae see skin
Papp w orth, M .H . ( 1 9 1 0 -9 4 )  651 
papyri, E g y p t 4 7 - 8  
para-am ino-salycylic acid  (PA S) 458 
para-sym pathetic nerves, stim ulation 571 
Paracelsus (T heophrastus Philipp us Aureolus 

Bom bastus von  H oh en h eim  0 1 4 9 3 -1 5 4 2 )  

2 0 1 - 5 ,  389> 448> 563; and divisions in 
m edicine 209; H a rv e y  on  Paracelsans 216; 
influence 2 0 5 -6 , 207; De morhis tartareis 204 

paradoxes o f  m edicine 1 2 ,1 5  
paralysis 545, 546, 547, 548; D a r k  A ges 

treatm ent 91

paralysis agitans 545, 547 
paranoia 502
parasites: and tropical disease 467; from  

irrigation  and paddyfields 19; rise o f  16, see 
also m alarial parasites 

parasitic disease, in  early A m erica 163 
parasito logy 468 
p aratyphoid fever 443
P are, A m broise (1 5 1 0 -9 0 )  1 8 8 -9 , I9°> 28o> 

479, 575; forensic m edicine 198; Cinq livres 
de la chirurgie 189; Deux livres de la chirurgie 
189; Dix livres de la chirurgie 18 8 -9 ; 
methode de traicter leys playes . . .  188 

parental abuse 523 , see also sexual abuse 
parents, guidance in  20th 692 
paresis, general 503, 5 0 5 -6 , 520, 549 
Paris: B icetre hospital 4 9 5 - 7 ;  ch ildren ’s 

hospital 387; C o lle g e  o f  S a in t-C o m e 119 , 
279; hospitals 1 13 , 387, 4 9 5 - 7 ,  514 , 546; 
liv in g conditions, 19th C  416; m edical 
education 1 1 3 - 1 4 ,  119 , 3 0 6 -7 ; population 
grow th  399; Salpetriere hospital 497, 514 , 
546; statistical research 407; university 113 , 
see also France 

Paris green  dust (copper arsenic), for m alaria 

control 471 
Paris m edicine 3 0 6 - 1 4 , 352, 38 1, 526, 561;

influence 3 1 4 -2 0 , 3 3 7 - 4 1  
Park, W illia m  H . (1 8 6 3 -1 9 3 9 )  419  
Parke, D avis and C o m p an y 449 
Parkinson, Jam es (1 7 5 5 - 1 8 2 4 )  545, 547, 573, 

600; An Essay on the Shaking Palsy 545 
parkinsonism  547, 5 7 3 - 4 ;  drugs against 460;

post-encephalitic 574 
Parliam entary C o m m ittee  on  M adhouses 

(I 8 i 5) 497 
Parm enides o f  E lea (c. 5 1 5 - 4 5 0  b c ) 54 
parotid duct 562; discovery 220 
Parr, T h o m a s  (? 1483 — 1635) 199 
Parry, C a leb  ( 1 7 5 5 -1 8 2 2 ) , Inquiry into the 

Symptoms and Causes o f the Syncope Anginosa 
. .  . 264, 581 

Parsons, T a lc o tt (1 9 0 2 -7 9 )  717  
partial insanity 495, 502 
P A S  see para-am ino-salycylic acid (PA S) 
P asteur Institute, and Pron tosil 453 
Pasteur, L o u is  (1 8 2 2 -9 6 )  ro , 325, 350, 372,

43° .  4 3 I _ 5> 446. 454 . 5 27> 578 
‘pasteurization* 433 
Patarroyo, M anuel 488 
patent m edicines 284, 389, 681 
paternalism , in m edicine 287 
Paterson, M arcus (1 8 7 0 -19 3 2 )  423 
patho-anatom y 313 , 31$, 4 2 9 -3 0 , 526, 676 
p athogenic qi 1 5 4 - 5
pathogens: m icro-organic, study o f  1 0 - 1 1 ;

rise o f  16 
p athological anatom y 10, 280 
pathology: and m icroscop y 320; cancer 312;
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cells and 331; E n ligh ten m en t 2 6 3 -5 ; 
laboratory based 320; al-R azi 96; sexual see 
sexual p athology, see also autopsies 

p ath op hysio logy 313 , see also physiology 
p atient-as-a-person m ovem en t 682 
p atient-centred  m edicine: G alen  74;

H ip p o cra tic 56, 60 
patients 6 6 8 -7 0 9 ; and scientific m edicine 

6 7 9 -8 0 ; auton om y 622; discrim ination, 
Islam ic m edicine 97; expertise, increase 674, 
7 0 7 -8 ;  p aying 6 3 6 - 7 ;  roles 668, 689, 690; 
self-m edication  675, 709; view  o f  m edical 
staff 693; view s on  treatm ent 674, see also 
bedside m edicine; doctor-p atient 
relationship 

P atin , G u i (1 6 0 1 / 2 -7 2 )  208 
p atriarchy 516
patron saints, m edical m - 1 2  
Paul o f  A egin a (ft 640) 8 9 -9 0 , 233; Epitome 

medicae libri septum 89 
Paul, V in c e n t de (c. 15 8 0 -16 6 0 ) 240, 376 
P au lin g, L in u s ( 1 9 0 1 -9 4 )  587 
Paullini, C hristian  ( 1 6 4 3 - 1 7 1 2 ) , Dreckapotheke 

269
Pauw , P ie te r ( 1 5 6 4 - 1 6 1 7 )  185 
P avlov, Ivan (1 8 4 9 -19 3 6 )  329, 5 4 4 - 5 , 697 
p aying patients 6 3 6 - 7  
paym ent for healthcare 636, see also salaries 
P eabody, Francis W e ld  ( 1 8 8 1 -1 9 2 7 )  683 
Pearson, K a rl (1 8 5 7 -1 9 3 6 )  312, 443 
peasant health  care: C h in a  160, 16 1 , 485, see 

also ‘barefoot doctors’ 
pebrine 335, 430, 433, 571 
Peckham  H ealth  C en tre  634 
P ecquet, Jean (1 6 2 2 -7 4 )  219 
P ek in g  U n io n  M edical C o lle g e  479 
pellagra 20, 28, 5 5 2 - 3 , 554, see also deficiency 

diseases
P elletier, P ierre Joseph (1 7 8 8 -18 4 2 )  334 
Peloponnesian  W a r  (4 3 1 -4 0 4  b c )  23 
p elvic deform ities, and labour 232 
penicillin  455, 4 5 6 - 7 ,  715 
Penicillium 455
penis: im plants 626; replantation 623 
Pennicillium ntbrum (P. notatum) 456 
Pennsylvania see Philadelphia 
p ennyroyal, to  regulate fertility  37 
P e o p le -W ith -A ID S  707 
pepsin, identification 323, 329 
p eptic ulcers: 19th C  study o f  315; surgery for 

598, 602
Pepys, Sam uel (1 6 3 3 -17 0 3 )  40, 2 3 4 -5  
Perceval, John (1 8 0 3 -7 6 )  503 
P ercival, T h o m a s (17 4 0 -18 0 4 )  286; Medical 

Ethics 286, 628; Medical Jurisprudence 286 
percussion o f  the chest 256, 308, 677 
P ereira, Jonathan (1 8 0 4 -5 3 )  334 
p erfusion techniques, L u d w ig  329 
pericardium , diseases 582

peripheral nerves, study o f  543 
peripheral neuritis 547 
peritonitis 600, 6 0 2 -3  
P erkin , W .H . (18 3 8 -19 0 7 )  449 
p ernicious anaem ia 318, 557 
Persian w riters, and Islam ic m edicine 96 
p ersistent ductus 616  
‘persistent vegetative state’ 701 
personal causation beliefs 33 
personal physicians see general practitioners 
personality, and sickness 709 
p ersonality developm ent, and m ental disorders 

5 l8
personality disorders, ‘therapeutic 

com m unities’ for 522 
pertussis see w h o o p in g  cough 
Peru: cholera pandem ic 4 8 9 -9 0 ; O ld  W o rld  

diseases in 27 
Peruvian bark see cinchona bark 
Peruvian Indians, rem edies 164 
perversions, sexual 703 
P esehet (E gyptian  fem ale physician) 49 
pessaries: described b y  Ibn  Sina 99; for 

contraception, E g y p t 47; ‘destructive’ 62 
pesticides: and cancer 580; and disease 

492
pestilence 5, 1 4 -2 0 ; blam e for, R o m e 78; 

course o f  epidem ic 23; Ju d aeo-C h ristian  
explanation 14; patron saint m ,  see also 
epidem ics; pandem ics; p lague 

P eter o f  Spain (Pope John X X I), Treasury of 
the Poor 1 2 8 - 9  

Peter the G rea t (1 6 8 2 -1 7 2 5 )  294 
P etit, Jean L o u is  ( 1 6 7 4 -1 7 5 0 )  189, 2 7 9 -8 0 , 

603 
petit mat 506 
Petrarch  (1 3 0 4 -7 4 )  169 
P etri, R ichard Julius ( 1 8 5 2 -1 9 2 1 )  437 
Petrus H ispanus (Peter o f  Spain r .1 2 1 0 - 7 7 )

110
P E T T  (positron em ission transaxial 

tom ography) scanner 610 , 7 15  
P etten kofer, M ax von  ( 1 8 1 8 - 1 9 0 1 )  43 yn 
Petty, W illia m  (1 6 2 3 -8 7 )  236; Political 

Anatomy o f Ireland 236 
phage 455 
phagocytes 446 
phagocytosis 4 4 6 - 7  
Pharanoic m edicine (E gypt) 8 
pharm aceutical com panies: 19th C  675; U S A  

658, 659
pharm aceutical preparations see drugs 
Pharmacia Antverpiensis 269 
pharm acies/pharm acy: developm ent in 

m edieval E u rop e 116; E n ligh ten m en t 268, 
2 8 8 -9 ; first I02» L an fran c on 117 ; 
Renaissance 1 9 0 -9 5  

pharm acists: E n ligh ten m en t 268, see also 
apothecaries
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pharm acology: A rab-Islam ic contribution  101; 
first ch air 334; integration  w ith  o ther 
disciplines 626; 19th C  3 3 3 - 5 , see also drugs 

pharm acopoeia 269; legally  enforceable 6 6 4 -5 , 
see also drugs; materia medica\ m edicines 

Pharmacopoeia Edinhurgensis 269 
Pharmacopoeia Leoediensis 269 
Pharmacopoeia of the United States o f America 

665, 666
pharm acopoeias, international unification 485 
pharmakos, m eaning 4 
p haryngeal anaesthesias 547 
p henobarbitol, for epilepsy 506 
p henobarbitone 675 
p henol see carbolic acid 
p henothiazines 521, 573 
Philadelphia: first hospital 298; m edical 

education 247, 289, 336; m edical school 
319; Pennsylvania H osp ital 380; 
Pennsylvania S o cie ty  for the P reven tion  o f  
T u b ercu lo sis  6 9 3 -4 ;  W o m e n ’s M edical 
C o lle g e  o f  Pennsylvania 357; ye llow  fever 
epidem ic 300 

philanthropy: A m erican  530; and m edicine 
298, 299, 635; L ettsom  2 5 5 - 6  

P hilippines, C h in ese  m edicine in  148 
Philosophical Transactions see R oyal Society  
p hilosop hy and m edicine 55, 56, 6 2 - 6 , 64, 74, 

90; C h in ese  m edicine 150; D escartes 217; 
Ibn  Sina 98; m edieval w est 108; al-R azi 96; 
Renaissance 196 

p hilosop hy o f  science, and m edicine 526 
phlebitis 332
p hleb otom y see b loo d -lettin g  
phlegm : and epilepsy 56; and fever 75; and 

illness in G re e k  m edicine 57; in A yurvedic 
m edicine 138; in G re e k  m edicine 57; 
seasonal association 60, see also hum ours 

p hlogiston  th eory  254 
‘phossy jaw ’ 400
p hren o lo gy 4 9 9 -5 0 0 , 5 3 8 -9 , 6 12
phthisis see tuberculosis
physical appearance: in  diagnosis 142, 257,

618 , 678; and sexual ‘perversion’ 703 
physical deform ities see deform ities 
physical exam ination 139, 257, 6 7 6 - 7 ,  678 
physical therapy, for p olio  695 
physician-patient relationship  see doctor- 

patient relationship 
physicians see doctors 
P hysick, P h ilip  S yn g  ( 1 7 6 8 -1 8 3 7 )  281 
physics: and m edicine 246; and m ental illness 

508, see also iatrophysics 
physiological balance 260 
p hysiology: academ ic, E n glan d 336; as 

fundam ental science 327; first conference 
526; Ibn Sina 98; im portance 340, 341; in 
19th C  313, 528; integration  w ith  other 
disciplines 626; laboratory based 320;

L udw igian  329; al-R azi 96; U K  research 
352, see also pathop hysiology 

physique: V irc h o w ’s study 3 3 2 - 3 , see also 
appearance; fitness 

P ietro  d ’A b an o  (12 57-0  13 15 ) 109 
piles, A yurvedic m edicine 139 
pills: as m edicines 268; sugar-coated 449 
Pincus, G re g o ry  (1 9 0 3 -6 7 )  569, 570 
Pindar (c. 522 BC-r.440 b c )  quoted 52 
pineal gland, D esca rtes ’ study 218, 536 
P inel, P hilip p e (1 7 4 5 -1 8 2 6 )  4 9 5 - 7 ;  La 

medecine clinique 495; Nosographie 495; Traite 
medicophilosophique sur Valienation mentale 495, 

497
Pingfan  experim ents 650
Pinkham , L ydia E . ( 1 8 1 9 -8 3 )  389
pinto, in early  A m erica 163
pinw orm  (Enterobius) 19
P irog o ff, N ik o la i ( 1 8 1 0 - 8 1 )  367
Pirquet, C lem en s von  (1 8 7 4 -1 9 2 9 )  447, 593
pitchblende 607
Pitm an, H e n ry  (b. 1869), Anti-Vaccinator 420
pituitary gland 5 6 5 - 6
Pizarro , Francisco  (c. 1 4 7 5 - 1 5 4 1 )  165
placebo, clinical trials 708
p lacebo effect 683
placental circulation, H u n ter’s study 292 
plague 10, 120, 1 2 2 - 6 ;  A ncien t G reec e  53; 

and Islam ic m edicine 94; antitoxin 439, 
4 4 3 -4 ;  decline 426; in India 463, 464; 
international m easures 4 8 4 -5 ;  L on d on  
1665, Pepys on 2 3 4 -5 ;  m icro-organism s 
causing 437; 19th C  research 529; patron 
saint h i ,  see also Black D eath; bubonic 
plague; pestilence; pneum onic plague 

plague o f  Justinian 25
plant rem edies: C u lp ep er 210; E n glish  D ark 

A ges 91
plants: in  pre-Islam ic m edicine 93; m edicinal, 

A rab-Islam ic 101; natural cycle  325; R om an 
studies 79, see also botany, m edical; herbal 
rem edies

Plasmodium 20, 4 6 8 -7 0 ; P. falciparum 2 1 , 60;
P. vivax 20; resistance 472 

Plaster o f  Paris 383
plastic surgery 6 1 8 - 1 9 ;  India 1 4 1 - 2 ;  19th C  

362, see also reconstructive surgery 
platelets, identification 342 
P lato  (4 2 7 -3 4 7  b c ) 53, 62, 6 3 - 4 ,  74, 77,

173; on  m adness 81; Gorgias 64; Republic 
6 3 - 4 ;  Timaeus 64, i7 5 n  

Platter, Felix  (1 5 3 6 -1 6 1 4 ) :  Observationum 196;
Praxis medica 196 

Playfair, L y o n  (1 8 1 8 -9 8 )  427 
plethora 342; G alen  75, 77 , 189 
P lin y (a d  c.2 3 -7 0 ) 39, 69, 170; Natural 

History 69n 
pneuma 67, 68, 76, 77 
pneum atic chem istry 254
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Pneum atic Institute 254 
Pneum atists 68, 71 
pneum ococcal infections 4 5 3 - 4  
pneum ococcus, penicillin  and 457 
p neum oconiosis 400 
Pneumocystis carinii 594 
pneum onia 237; and A I D S / H I V  490, 594; 

and influenza pandem ic 483; and penicillin 
457; as w inter disease 60; b loo d -lettin g  for 
3 1 2 - 1 3 ,  314; hepatization o f  the lungs in 
264; in general practice in 20th C  685; in 
19th C  325, 427, 673, 6 7 4 - 5 ;  m icro
organism s causing 437, see also 
staphylococci; synocha 

pneum onic p lague 25, 124, 464, see also plague 
pneum otherapy 254
p neum othorax operation, f o r T B  6 1 1 - 1 2  
poisons: action  338; described b y  Ibn Sina 99; 

im m unity to  79; Paul o f  A egin a on 89, see 
also to x ico lo gy 

P o ito u  co lic  256
p olice, m edical see ‘m edical p o lice ’ 
p oliom yelitis 459; decline in 19th C  427; in 

general practice in 20th C  685; public 
cam paigns against 693, 6 9 4 -6 ;  transm ission 
from  animals 18; U S  cam paign 6 9 4 -6 ; 
vaccination 460, 6 9 5 - 6 ;  W H O  eradication 
cam paign 485, 4 8 6 - 7  

‘political arithm etic’ 236 
p olitical econ o m y o f  m edicine 637, 715  
politics: and com m u n ity  care 5 2 2 - 3 ;  and 

health care 64, 4 1 5 - 1 6 ,  6 3 0 - 3 1 ;  and health 
p o licy  634; and m edicine 6 3 7 - 8 , 666, 715; 
p sychiatric 513; Sech en ov and P avlov  544 

pollen, and a llergy  447 
P ollender, F ranz A lo ys (18 0 0 -7 9 ) 4 3 3 ~ 4  
p ollu tin g  diseases, O ld  T estam en t 85 
pollution: m easuring salubrity o f  atm osphere 

254; w ater, from  anim al faeces 19 
‘polon iu m ’ 607
polyclin ics, as m ental institutions 503 
polygenism  481 
p olygrap h 5 8 1 - 2
polypharm acy: m edieval E u rop e 1 1 5 , see also 

drugs
poor: and co st o f  h ealth  care 6 3 6 - 7 ;  p oor- 

r e lie f schem es, early-m odern  era 2 3 8 -9 ; 
treatm ent, al-R azi 97, see also poverty 

P o o r L aw s 239; abolition  644; reform  409 
The Poor M an’s Medicine Chest (17 9 1)  283 
P opielski, L e o n  (18 6 6 -19 2 0 ) 571 
p opular m edicine see folk m edicine; hom e 

rem edies
population: fear o f  depopulation 3 0 1 - 2 ;  

increase, and disease 22, 238, 301, 398; rise 
in 19th C  305 

population control: and contraceptives 7 15 ; by 
epidem ics 23; early  m an 17; M althus and 
3 0 1 - 2

P orton  D o w n , anthrax research 650 
Portugal, health care expenditure 659 table 
P ortuguese m edicine, and India 1 4 4 - 5  
positron em ission transaxial tom ograp h y 

( P E T T )  scanner 610, 715  
p ost-operative con trol 599 
post-traum atic stress disorder 523 
postal diagnosis 209, 257 
postgraduate m edical education, U K  533 
p ostm ortem  exam ination 263, see also 

autopsies; co ro n er’s p ostm ortem  
p otato  fam ine, Ireland 2 8 -9  
p otatoes, and scurvy 556 
P ott, P ercival ( 1 7 1 4 - 8 8 )  2 9 6 - 7 , 383, 400 
P o tt’s disease 383, 384 
P ou ch et, Felix  (18 0 0 -7 2 ) 4 3 1 - 2 ,  527;

Heterogenie 432 
poultices, 1 6th C  2 3 2 -3  
poverty: after W W 1 642; and disease 407, 

633, 635, 667; and eugenics 6 3 9 -4 0 ; 
beggars, early-m odern  era 2 3 8 -9 , see also 
p oor

P o w ell, E n och  (b. 1912 ) 522, 661 
pow er, in m edicine 630 
poxes: transm ission from  cattle 18, see also 

sm allpox 
practica 172 
P rague, hospital 297 
Praxagoras o f  C o s  (/1.340 b c )  67 
prayers: and healing 86; as cures, English  

D ark  A ges 91 
praziquantel 487 
‘p reform ationism ’ 226, 251 
pregnancy: and corpus luteum  568; charm s in, 

p re-Islam ic m edicine 93; detection , E g y p t 
47; diagnosis 569; diseases o f  see obstetrics; 
fo lk  m edicine fo r 37; Frank o n  293; 
illustration 249; m edieval advice 129; 
Soranus on 72; ultrasound in 609, see also 
childbirth; labour; m aternal care; obstetrics 

prehistoric peoples: health m anagem ent 31, see 
also hunter-gatherers 

prescription o f  m edicines, restrictions 288 
p rescrip tion-only m edicines 6 6 4 -5  
P resident’s B irthday Ball C om m ission  694 
prestige see status
p reventative m edicine n ,  6 3 2 - 3 , 640; Canada 

655; folk m edicine 39; 19th C  4 1 1 ;  state’s 
ro le, 19th C  4 1 4 - 1 5 ,  see also health 

P richard, Jam es C o w le s  (1 7 8 6 -1 8 4 8 )  481,
496; Researches into the Physical History of 
Mankind 481 

Priessnitz, V in c e n t ( 1 7 9 9 - 1 8 5 1 )  392 
P riesd ey, Joseph (1 7 3 3 -1 8 0 4 )  254, 255 
priests, healer-priests 3 1, 49, 53 
p rim ary care 6 6 9 -8 6 ; split betw een U K  and 

U S  6 8 3 -4 , see ak°  health care 
prim ary health centres, D aw son  rep ort 642 -  3 
prim ate taxonom y, m an in 252
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P ringle , S ir Jam es (1 7 0 7 -8 2 )  294; Observations 
on the Diseases o f the Army 2 9 4 -5  

p rint cu lture, im pact on m edical w ritin g  172 
prison doctors, public appointm ents 636 
prisons: and disease 259, 261; for insane 493;

health in 296 
private anatom y schools 2 9 1 - 2  
private health insurance, U S A  647 
private m edicine: France 655; U S A  646, 662 
private patients 380 
private practice: G P s  6 5 3 -4 ;  in N H S  

hospitals 653; 19th C  348, 3 5 8 -9 ; 20th C

637 . 6 38 
private research, E ngland 336 
private subscriptions, for hospitals 298 
pro-natalism  641 
probability, use in m edicine 312 
Prochaska, G e o rg e  (1 7 4 9 -1 8 2 0 )  538 
profession o f  m edicine 62; guilds, foundation 

119 ; h istory 2 8 7 -9 ;  Islam  103; 19th C
3 4 8 -5 2 ; restrictions 3 5 1, 353y see also 
education, m edical; m edical organization; 
m edical schools; status 

professional m edicine see scientific m edicine;
‘w estern ’ m edicine 

p rofit-driven  m edicine 6 1 8 - 1 9 ,  662 
p rogesterol 568 
progesterone 569 
progestin  568 
progestogen  569
prognosis: A yurvedic m edicine 139;

H ip pocratic m edicine 6 1 - 2 ;  im portance in 
early W estern  m edicine 9; Indian 
techniques 1 4 2 - 3 ;  M esopotam ia 45 

progressive lenticular degeneration  see K innear 
W ilso n ’s disease 

P ron tosil 4 5 3 - 4  
propaganda, and health 6 3 1 - 2  
prop ranolol 584 
prostaglandin 583 
prostate 67
prostate can cer 5 7 5, 605, 626 
prostheses 626 
prosthetic hip  623 
prostitutes, m edical checks 186 
prostitution: crim inalization, U S A  4 2 1; Frank 

on 294; im port into  A frica w ith  colonization  
28

protein deficiency, and beriberi 553 
proteins: and inheritance 588; in  d iet 322;

19th C  study 528; V irc h o w ’s study 332 
P rotestant Sisters o f  C h a rity  3 7 6 - 7  
Protestantism : and d yin g  241; and self

starvation 705 
Protosoma praecox 470 
p rotozoa, m icroscop ic study 225 
protozoans: in disease 468, see also m icro

organism s
P rou t, W illia m  (1 7 8 5 -1 8 5 0 )  3 2 2 -3 , 336, 564

Provincial M ed ical and Surgical A ssociation 

354
P rozac 524, 574
psychiatric disorders: classification 5 11; 

diagnosis, and brain w ave research 550; 
im aging techniques 610, see also mental 
disorders

psychiatric hospitals see lunatic asylums;
m adhouses; m ental hospitals 

psychiatric patients: as degenerates 5 11 ;
rem oval o f  teeth 601 

psychiatry 4 9 3 -5 2 4 ; and n eu ro lo gy  548; and 
p hren o lo gy 500; antipsychiatry m ovem ent
5 2 2 -3 ;  developm ent, and public asylum s 
499; diagnosis o f  w itches 196; drug 
treatm ent 521; m od em  developm ents 
5 2 1 - 4 ;  non-residential care 522; organic 
520; p o s t - W W i 645; psychosurgery 520; 
20th C  developm ents 702, 716; university 
psychiatry, G erm an y 509 

‘psychic unity o f  m an’ 481 
‘psychicists’ 508, 509 
p sych o-b iologica l decline 639 
p sycho-social econom y, and m edicine 634 
psycho-spiritualism  709 
psychoanalysis 5 1 7 - 1 9 ,  524; F reu d ’s th eory

5 J5> 5 >6 
psychodynam ics 507
psychological approach to  m adness 8 i ,  507 
psychological support, for patients 682, 686 
psychological testing 513 
psychological triggers o f  insanity 502 
psychological types 3 2 4 -5  
p sychology: and n eu ro logy, P avlov  544; first 

conference 526; in p sychiatry 508 
psychopathic personality, and addiction 664 
‘p sychopathy’ 508 
p sychop harm acology 521, 576 
‘psychoprophylaxis’ , for ch ildbirth  pain re lie f 

697
psychosexual types 703 
psychosis, antipsychotic com pounds 521 
psychosom atic disorders: G a le n ’s stu d y 74; in 

20th C  12 
p sychosurgery 520
psychotherapeutics, in psychiatry 508 
psychotherapy: E n ligh ten m en t ‘m oral

m anagem ent’ 273; grow th  523, 6 9 1, 693; in 
U K  519 

p sychotropic drugs 521, 573, 715  
P tolem y, K in g  (r. 3 2 3 -2 8 2  b c ) 66 
public attitudes to m adness, m edieval E urope 

I27
public attitudes to m edicine, am biguous 3 - 4 ,  

7 - 9 ,  12, 1 9 7 - 8 ,  693 
public health: and eugenics m ovem en t 640; 

and lethal diseases 11; and plague 1 2 5 - 6 ;  
and politics 64, 4 1 5 - 1 6 ,  6 3 0 - 3 1 ;  and 
private doctors 638; and T B  489;
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atm osphere, salubrity 254; effectiveness 
4 2 6 - 7 ;  enforcem ent, 19th C  4 2 0 -2 5 ; first 
journal 406; h istory 6 3 5 -6 ;  Judaism  85; 
m edical involvem ent 126; 19th C  4 0 5 - 1 5 ;  
role o f  state 11; R om e 78; 20th decline 30, 
see also health; ‘m edical p olice ’

P u blic H ealth  A ct (1848), Britain  4 1 1 - 1 2  
P u b lic H ealth  A ct (1875), Britain  4 14  
public health m anagem ent 640 
P u b lic H ealth  Service (U S ) 657 
public involvem ent in  disease eradication 696 
p ublic m edicine 3 9 7 -4 2 7  
p ublic physicians: em ergence 120; Renaissance 

198
P u b lic W o rk s  A dm inistration ( U S A )  646 
puerperal fever 261, 3 6 9 -7 0 , 673, 7 1 1 ;

Pron tosil for 453 
p u lm ectom y 605
pulm onary ailm ents see chest diseases
pulm onary stenosis 263
pulm onary transit: C o lo m b o ’s discovery 182;

S ervetus’ d iscovery 184 
pulsation: A lexandrian study 67, 6 7 -8 ;

A ristotle ’s interpretation 65; G a len ’s studies 
74, 7 5 - 6 ;  H a ller ’s explanation 250;
H arvey ’s study 213; in C h in ese  m edicine 
1 5 5 - 6 ;  in  Indian m edicine 142; instrum ents 
to  m easure 228; pulse w atch 246; ‘Stokes- 
A dam s syndrom e’ 319 , see also blood; 
circulation o f  the blood; sphygnom anom eter 

pulse, in diagnosis 115 , 3 4 3 -4 , 581, 678 
p ulsilogium  228 
Punch 35 1, 672, 680
punishm ent: sickness as 15 1 , 709, see also sin 
pupil, d ilation 562
P ure F o od  and D ru g  A ct (1906 - U S A )  664 -  5 
purgatives: 19th C  674, see also laxatives 
purges: as 19th C  treatm ent 674, 680; for 

insanity 272; hom e rem edies 284, see also 
calom el

Purkinje, Johannes (1 7 8 7 -18 6 9 )  534, 535 
pus: debate over value 1 17 , 118 , see also 

w ounds 
‘pus ce lls ’ 331
pustules, described b y Ibn Sina 99 
p utrefaction: and disease 259, 261, 294, 429, 

430; and m icro-organism s 4 3 2 -3 ;  and 
yellow  fever 464; disease as 325; m icro
organism s in 329, see also filth diseases; 
gangrene 

‘p utrid ’ fevers 259, 402 
P W A s  (P e o p le -W ith -A ID  S ) 707 
Pyrexiae 261, see also fever 
pyrom ania 502 
Pythagoras (c. 530 b c )  54

V  r49 > >5 * . 153> 154. x57> pathogenic 1 5 4 - 5  
quackery, golden age 2 8 4 -5

Q uakers, m ental asylum  founded b y 497 
quality o f  life, and m odern  m edicine 693, 718  
quarantine: for p lague 126, 238; fo r ye llow  

fever 464; International Sanitary 
C on feren ces 484; 19th C  4 2 0 - 2 1  

quassia, as 19th C  m edicine 674  
Q u een  C h a r lo tte ’s H osp ita l 453 
Q u een  Square H ospita l, L o n d o n  387, 5 4 1, 

6 1 2 - 1 3  
Q u ek ett, John ( 1 8 1 5 - 6 1 )  321 
Q uercetanus (Joseph D u ch esn e c . 1 5 4 4 - 1609) 

205
Q u etelet, A dolp he (1 7 9 6 -1 8 7 4 )  312, 406; Sur 

I’homme et le developpement de ses facultes . . .  
406

Q u im b y, Phineas (18 0 2 -6 6 ) 395 
quinine i t ;  and successful co lon ization  465; as 

19th C  treatm ent 674; for m alaria 453, 472; 
herbal origin  35; prescriptions in 19th C  
664; refin ing o f  334, see also cinchona bark 

Q u r ’an, and m edicine 93

rabies 16, 4 3 4 - 5
race: and disease 640, 650; and fitness 3 3 2 -3 , 

639
race p urity 640
racial prejudice, and U S  im m igration  424 
racial theories, V irc h o w  on 3 3 2 -3  
racial types: Blum enbach 252; C a m p er’s study 

249
racism: and an th rop ology 4 8 0 -8 1 ; G erm an y 

648
R adcliffe, John ( 1 6 5 2 - 1 7 1 4 )  255 
radiation: as cause o f  cancer 576, 580; for 

cancer 577, 604, 6 0 7 -8 , 626; Japanese 
studies 650 

radiation tests, U S A  650 
radical m astectom y 603, 604 
radiographs see X -rays
radiotherapy, for cancer 57 7, 604, 6 0 7 -8 , 626
radium 607
Radium  Institute 608
radon gas, as cause o f  cancer 580
rage see em otions
rainfall, epidem iological consequences 296 
R alegh, S ir W a lte r  ( 1 5 5 2 - 1 6 1 8 )  233 
R am adevar 143
R am azzini, B ernardino ( 1 6 3 3 - 1 7 1 4 )  296; De 

constitutione anni 1690 296; De morbis 
artificium 296 

R am on y  C ajal, Santiago (1 8 5 3 -19 3 4 )  536 
Ramus, P eter ( 1 5 1 5 - 7 2 )  172 , 206 
random ized con trolled  clinical trial, first 529 
rangaku 159
rashes, see also exanthem ata 
Rasori, G iovan n i ( 1 7 6 6 -1 8 3 7 )  262 
Rassenschande 649 
‘rationalists’ 68
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rats see rodents
Rau, Johannes (1 6 8 8 -1 7 1 9 )  278 
Rayer, P ierre-Fran9ois ( 1 7 9 3 -1 8 6 7 )  337 
al-R azi, M uham m ad ibn Zakariya (Rhazes; 

8 6 5 -9 2 5 )  96, 172 , 575; al-Hawi f i ’l-tibb 
(Continens 9 6 - 7 ,  97, 109; al-Jadari wa'l- 
hasba 97; Al-Kitab al-mansuri fi'-tibb  (.Liber 
Almansorius) 96, 108; al-Mansuri fi'l-tibb 97; 
al-Qulani 97; al-Tibb al-muluki 97; al-Tibb 
al-ruhani 96; F i Mihnat al-tabib 96; F il-  
Shukuk ‘ala Jalinus 96; Khawass al-ashya 97; 
Man la yah dumb al-tabib 97 

‘Read M eth od  o f  N atural Birth C o n tro l’ 696 
Reaum ur, R ene (1 6 8 3 - 1 7 5 7 )  249, 253 
receptors, d ru g 338, 450 
Recherches statisstiques stir la ville de Paris (1821) 

407
reconstructive surgery 618; India 1 4 1 - 2 ;

Renaissance 190, see also plastic surgery 
recording data 345 
‘recovered m em ories’ 523 
rectal cancer, extirpation for 6 1 0 - 1 1  
rectoscope 605
rectum , diseases of, specialist hospitals 386 
red blood cells 341, 678 
Red C ross 486; and nursing 379, 380 
Redi, Francesco (16 2 6 -9 8 )  223, 429 
reductionism , atheistic 251 
R eed C om m ission  474 
R eed, W a lte r ( 1 8 5 1 -1 9 0 2 )  473 
reflex action: and conscious actions 538, 

5 3 9 -4 0 , 5 4 3 - 5 ;  conditional reflex 5 4 4 -5 ; 
spinal cord  528, 5 3 7 - 8 , 540; studies 5 3 6 -8  

reflex concept, D escartes 218, 536 
reflexes, inborn and learned 5 4 4 - 5  
reflexo logy see alternative m edicine 
R eform ed Practitioners o f  M ed icin e  393 
refugee cam ps 487 
R eggio, N ic c o lo  da (fl.ij, 1 5 - 4 8 )  109 
Regimen sanitatis salernitanum 1 0 7 -8  
R egister o f  N u rses 380 
R egistrar G e n e ra l’s D ep artm en t (Britain) 

407-8
R egn ier de G ra a f ( 1 6 4 1 - 7 3 )  225, 339, 566 
regrow th, o f  animal tissue 249 
regulations, for doctors, Babylon 4 5 - 6  
rehydration kits 715
R eil, Johann C hristian  ( 1 7 5 9 - 1 8 1 3 )  507; 

Rhapsodien iiber die Anwendung der psychischen 
Curmethode au f Geisteszerriitingen 507 

rejection see graft rejection  
relapsing fever 17, 261; in Irish fam ine 29 
relaxation, and childbirth  697 
religion: and health 407; and m adness 128; 

and m edicine 5 3 - 4 ,  84, 302, 395, 635; and 
plague 1 2 5 - 6 ;  and self-starvation 705 

religious m edicine: alternative m edicine, 19th 
C  389; A ncien t G reec e  52, 5 3 -4 ;  China 
159; coexistence with ‘w estern ’ m edicine

4 0 - 4 1 ;  E gyptian  gods, association with 
disease 48; E n ligh ten m en t 2 8 1 - 2 ;  E urope, 
prejudices tow ards 37; for p oor 239; in 
E g yp t 47; in M esopotam ia 45, 46; m agico- 
religious, in early India 136; M edieval W e st 
1 1 0 - 1 2 ;  plague 237; T h om son ianism  393; 
use w ith  m agic 4 1 - 2 ,  see also C hristianity; 
healing; R om an C a th o lic  church; sacred 
healing

religious orders, and nursing training 376, 379 
Rem ak, R o b ert ( 1 8 1 5 - 6 5 )  331, 534 
R em brandt van Rijn (16 0 6 -6 9 ), ‘T h e

A natom y Lesson  o f  D r  N icolaes T u lp ’ 186 
Renaissance m edicine 8, 16 3 -2 0 0  
renal disease see kidneys 
R enaudot, T h eo p h ra te  ( 1 5 8 4 -1 6 5 3 )  209; La 

presence des absens 209 
replacem ent surgery 618 , 6 2 6 - 7 , see a^° 

transplant surgery' 
replantation operations 623 
repression 516
reproduction  (sexual): anatom ical study, 

Vesalius 179; en couragem ent 640; m edieval 
view  1 3 0 - 3 1 ;  19th C  study 326; restriction, 
eugenics m ovem ent 640; surgery 6 2 3 - 5 , see 
also ovaries

research 5 2 5 -9 6 ; and charities 533; attitudes 
in A ntiquity 8; basis o f  tradition 5 2 5 -3 4 ; 
funding m ethods 688; H elsinki D eclaration  
6 51; lack o f  public support for 529; 19th C  
precursor o f  clinical research unit 318; 
N u rem b erg  code 6 5 0 - 5 1 ;  or socialized 
m edicine, U S A  656; post W W 1 643; 
private, E ngland 336; state support 529,
663; U K  clinical 5 3 2 -3 ;  U S  clinical 531;
U  S hospitals as centres 648, see also 
experim ental m edicine; M edical Research 
C o u n cil 

reserpine 334, 573
resistance: th eory  o f  4 4 5 - 6 , see also drug 

resistance
respiration: and com bustion  2 5 3 -4 ; B o re lli’s 

study 228; breath and life, Judaism  85; 
‘C h ey n e-S to k es ’ 319; control b y  brain 539; 
co o lin g  function, G re e k  m edicine 54; early 
study o f  10; E nglish  study 2 2 0 -2 2 ; gases, 
19th C  study 324; new  understanding, 
E n ligh ten m en t 254; ‘Stokes-A dam s 
syndrom e’ 319 

respiration chem istry 329 
respiratory passages, L eo n ard o ’s study 177 
respiratory tract, surgery 610  
‘rest hom es’, as m ental institutions 503 
‘restoratives’ 284
restraint, for m ental patients 495, 497, 500
resuscitation, cardiac 584
rete mirabile 75 , 1 7 7 - 8 ,  179, 18 0 -8 1
reticular th eory  5 3 5 - 6
retina, detached 386; laser treatm ent 608
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R everdin, Jacques L o u is  (1 8 4 2 -19 2 9 )  564, 
618

reverse transcriptase 576 
R hazes see (al-)Razi 
R heede, H ein rich  van ( 1 6 3 7 - 9 1 )  145 
Rheim s, can cer hospital (first) 387 
rhesus factor 5 9 1 - 2
rheum atic fever 264, 270, 685; in general 

practice post W W 1 6 8 4 -5 ; m itral stenosis 
from  615

rheum atism , 19th C  description 6 7 7 - 8  
rheum atoid arthritis: cortisone for 458; in 

ancient E g y p t 19, see also arthritis 
rhinoplasty 1 4 1 - 2 ,  190 
rhinoviruses, transm ission from  animals 18 
R hodes, C e c il ( 1 8 5 3 -19 0 2 )  462 
rhubarb 89, 192, 194 
rib on u cleic acid see R N A  
rice cu ltures, beriberi in 28, 5 5 3 - 4  
Richards, D ickin son  ( 1 8 9 5 -1 9 7 3 )  614  
rickets 554, 555; G lisso n ’s study 222; in 

industrial cities, 19th C  401; Industrial 
R evolution  29; 19th C  study 349 

R icord, Philippe (18 0 0 -8 9 ) 452 
R ift V a lle y  fever 491 
R iggs, John 366 
right-handedness 451 
rinderpest, transm ission from  animals 18 
ringw orm  430; 19th C  treatm ents 674 
R iolan, Jean, the Y o u n g er (1 5 8 0 -1 6 5 7 )  216, 

564; Opuscula anatomica 216 
‘rising-expectations trap ’ 4 
rites de passage: healing rituals as 35; illnesses 

as 36
R iva-R occi, Scip ione ( 1 8 6 3 -1 9 3 7 )  344, 581 
Rivers, W .H .R . (1 8 6 4 -19 2 2 )  481; Medicine, 

Magic and Religion 481 
R N A  (ribonucleic acid) 588 
R obbins, Frederick C .  (b. 1916) 459 
R obinson, G e o rg e  C a n b y  (1 8 7 8 -19 6 6 )  682;

The Patient as a Person 682 
R obinson, N ich olas ( 1 6 9 7 - 1 7 7 5 )  271 
R obiquet, P ierre  Jean (17 8 0 -18 4 0 ) 334 
R och , St ( 1 2 9 5 - 1 3 2 7 )  111  
R ock, John (1 8 9 0 -19 8 4 ) 569, 570; The Time 

Has Come . . .  570 
R ock efeller Foundation 422, 4 7 1 , 4 7 4 - 5 ,  

4 7 9 - 80, 531 - 2,647  
R ock efeller Institute fo r M edical Research 

4 8 0 , 5 3 1
R ockefeller Institute H ospital 457 
R ock efeller International H ealth  D ivision  

479
R ock efeller, John D . ( 1 8 3 9 -1 9 3 7 )  530, 531 
R ock efeller, John Jr (1 8 7 4 -1 9 6 0 )  530 
R ock efeller Sanitary C om m ission  4 7 9 -8 0  
rodents: and bubonic p lague 25; disease from  

22; excrem ent, and food storage 19 
Roldtansky, C a rl von (18 0 4 -7 8 ) 315, 330,

331, 509, 598; Handbncb der patbologische 
Anatomie 3 15 , 331 

role conflict, and m enopause 707 
ro le-p layin g 523
Rom an C a th o lic  church: and I V F  624; and 

m agic in healing 42; and oral contraceptives 
570; and self-starvation 705; and sickness 
241; care o f  insane 493; healin g rituals 282; 
healing shrines 9; n ursing 376, 379; 
responsibility for hospitals 1 1 , see also 
religious m edicine 

Rom an em pire, m edicine in 6 9 - 7 2 ,  7 7 - 8 0 ;  
bubonic plague 2 5 - 6 ;  epidem ics 24; malaria 
21; R om an view  o f  G re e k  physicians 69 

Rom anticism : and treatm ent o f  m ental illness 
507, 508; ch ildhood and 382 

R om berg, M o ritz  (1 7 9 5 - 1 8 7 3 )  545, 548; 
Lehrbuch der Neivenkrankheiten des Menschen 
546

R o m b erg ’s sign 546
R ontgen, K arl W ilh e lm  (1 8 4 5 -1 9 2 3 )  605, 

6 0 6 -7 ; Eine neue Art von Strahlen 606 
R oonhuyze, H en d rik  van ( 1 6 2 2 -7 2 )  231 
R oosevelt, Franklin D ela n o  (1 8 8 2 -19 4 5 )  646, 

647, 656, 694 
R oosevelt, T h e o d o r e  ( 1 8 5 8 - 1 9 1 9 )  4x9 
roots, in healing 35 
R ose, W ic k liffe  ( 1 8 6 2 - 1 9 3 1 )  4 7 9 -8 0  
R osenberg, Steven 579 
Rosenkrantz, G e o rg e  569 
R osenstein, N ils  R osen von (1 7 0 6 - 7 3 )  382 
R ose’s Balsam ic E lixir 284 
Ross, E .A . (1 8 6 6 -  1951) 424 
Ross, R onald  (1 8 5 7 -1 9 3 2 )  465, 466, 4 6 8 - 7 0 ,

4 7 ' .  473 . 47 8 
Rosslin, Eucharius (d.1526), Der Swangern 

Frawen under Hebam?nen Rosengarten 200 
roundw orm  see Ascaris 
Rousseau, Jean-Jacques ( 1 7 1 2 - 7 8 )  258, 511 
Roux, P ierre E m ile (1 8 5 3 -1 9 3 3 )  434, 437, 

438-9
R ow ett Research Institute, A berdeen 559 
R oyal A rm y M edical C o lle g e  378 
R oyal A rm y M edical C o rp s  378 
R oyal C o lle g e  o f  N u rsin g  380 
Royal C o lle g e  o f  Physicians: and obstetrics 

382; and sm oking and cancer 712; 
foundation 198; in E n ligh ten m en t period 
288; in 19th C  354; p residency 350, see also 
C o lle g e  o f  Physicians 

Royal C o lle g e  o f  Psychiatrists 499 
R oyal C o lle g e  o f  Surgeons: h isto lo gy courses 

321; H unterian M useum  281; in  19th C  

354
Royal C om m ission  on  the H ealth  o f  T o w n s  

4 1 1
Royal E a r H osp ital 385 
R oyal F ree H ospital (L on d on  Free H ospital) 

358
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R oyal H ospital for D iseases o f  the C h est 386 
R oyal M arsden H osp ital 3 8 6 - 7  
R oyal M ed ico -P sy ch o lo gica l A ssociation 499 
R oyal N ation al O rth op aed ic H ospital 386 
R oyal O p h th alm ic H ospital (M oorfields) 386 
R oyal O rth op aed ic H osp ita l 383 
R oyal S o ciety  o f  L o n d o n  2 1 0 - 1 1 ,  236; and 

sm allpox 275; b lood  transfusions 234; 
Philosophical Transactions 40, 225 

R oyal S o ciety  o f  M ed icin e, and alternative 
therapies 6 8 9 -9 0  

R oyal Statistical S o ciety  408 
R oyal W a te rlo o  H ospital for C h ild ren  and 

W o m e n  383 
R oyal W estm in ster O p h th alm ic H ospital 386 
royalty, healing b y  282 
ru bb er gloves, in  surgery 373, 374 
rubella 673; vaccination  4 5 9 -6 0  
R u d o lf I I  ( 1 5 5 2 - 1 6 1 2 )  205 
rue, to  regulate fertility  37 
R ufus o f  E phesus (a d  7 0 -1 2 0 )  72, 88 
R u n ge, F ried lieb  ( 1 7 9 7 - 1 8 6 7 )  371 
rural colonies, for m entally deficient 506 
Rush, Benjam in ( 1 7 4 5 - 1 8 1 3 )  2 5 7 - 8 , 262, 

266, 289, 300, 3 1 3 - 1 4 ,  319; Medical 
Inquiries and Observations upon the Diseases of 
the Mind 500 

Russell, D r  R ichard (1 6 8 7 - 1 7 5 9 )  268 
Russell, W illia m  (1 8 2 1 - 1 9 0 7 )  377 
Russia: first census 294; P eo p le ’s

C om m issariat o f  H ealth  416; plague in 
2 3 7 -8 ;  public health  in 19th C  4 16  

R utherford, D an iel ( 1 7 4 9 -1 8 1 9 )  254 
R utherford, John ( 1 6 9 5 - 1 7 7 9 )  257, 292 
R uysch, F red erik  ( 1 6 3 8 - 1 7 3 1 )  562 
R uzicka, L eo p old  (1 8 8 7 -1 9 7 6 )  568 
R yle , John (1 8 8 9 -19 5 0 ) 6 4 3 - 4

Sabin, A lb ert (19 0 6 -9 3 ) 4 75, 6 9 5 - 6  
saccharinous substances see carbohydrates 
Sacks, O live r  (b. 1933) 574 
sacred healing: A n cien t G re e c e  5 1 - 2 ,  53, see 

also religious m edicine 
sado-m asochism  703 
safety requirem ents, drugs 459 
saffron 148 
sailors’ health  295 
S t A n th on y ’s fire see erysipelas 
S t B artholom ew ’s H ospital 198, 298, 3 17 , 

53 2
St C h risto p h ’s H osp ice  700
St G e o r g e ’s H ospital 298
St Joh n ’s H ospital 387
St L u k e ’s asylum  273
S t L u k e ’s hospital 298
S t M a rk ’s H ospital 386
St M a rtin , A lexis (patient) 323
S t M a ry ’s D ispensary for W o m e n  357

St M a ry ’s H ospital: aural surgery 385; 
F lem in g ’s research in 455, 456; M edical 
School 358 

St P eter’s H osp ital 387
St Petersburg: ch ildren ’s hospital 387; hospital 

297
St T h o m a s ’ H osp ital 198, 278, 298, 375, 386;

nursing school 378; surgical lectures 293 
S t V itu s  dance 1 1 1 ,  547, see also chorea 
saints: h ealin g shrines 127; M edieval, m edical 

connections 1 11  - 1 2 ,  see also under name 
Saissy, Jean A nto in e (1 7 5 6 -1 8 2 2 )  384 
salaries: state supp ort 529, 663; U K  doctors’ , 

and N ation al Insurance A c t 639; U S  
doctors 6 4 5 - 6 , 657, 658; U S S R  doctors 
645, see also p aym ent for healthcare 

Salem , M assachusetts, w itch  trials 196 
Salernitan Rule o f Health 116  

Salerno m edical school 1 0 6 - 7 , I r 3» 117 
salicin 270
salicylic acid 448n; herbal origin  35 
saliva, solvent pow ers 253 
Salix alba see w illo w  bark 
Salk, Jonas ( 1 9 1 4 - 9 5 )  6 9 5 - 6  
Salm on, W illia m  ( 1 6 4 4 - 1 7 1 3 )  80 
Salmonella, transm ission from  anim als 18 
Salpetriere hospital, Paris 497, 514 , 546 
salt: in diet, and heart disease 583; in 

Paracelsus’ p hilosophy 203; iodine 
supplem ent 564 

salt levels, and ‘ hom eostasis’ 562 
Salvarsan (Preparation 606) 452, 453, 576 
Sam oa see P acific  area 
san jiao  (triple burner) 1 5 3 - 4 ,  *55 
Sanarelli, G iuseppe (18 6 4 -19 4 0 ) 473- 
sanatoria: for rest cures 672; for tuberculosis 

4 2 2 - 3 , 607 
sanatorium  benefit 423 
Sanctorius, Sanctorius (Santorio  1 5 6 1 - 1 6 3 6 )

173, 343, 344; iatrom athem atdcs 228; De 
statica medicina 228; Methodi vitandorum 
errorum 173 , 228 

Sanderson, John Burdon (18 2 8 -19 0 5 ) 337 
sane individuals, incarceration 504 
Sanger, M argaret (1 8 7 9 -1 9 6 6 )  5 6 9 -7 0  
Sanitary A ct (1866) 4 14  
sanitary m ovem ent 635, 640 
sanitation: and disease, 19th C  4 0 9 - 1 1 ,  426; 

and Industrial R evolu tion  29; cities, and 
epidem ics 23; international m easures 485; 
legislation 631; m edieval E u rop e 120; R om e 
78; U  S m easures 646, see also cleanliness; 
hygiene; sew age system s 

Sanskrit texts, translation into A rabic 95 
Santo, M ariano  o f  Barletta (14 8 8 -15 5 0 ? ) 278 
Santorio  see Sanctorius 
sarcom a, definition 575n 
Sargant, W illia m  (1 9 0 7 -8 8 ) 520 
Sarin 574
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Sam gadhara, Sangadbara Samhita {c. 14th C ) 
138, 139 

sarsparilla 193; for syphilis 175 
Sarum  U se  (liturgical handbook) 121 
sassafras 164, 193
Sauerbruch, Ferdinand ( 1 8 7 3 -1 9 5 1 )  6 1 1 - 1 2 ,  

649
Saunders, C ic e ly  (b. 1918 ) 700 
Saunders, John C u n n in gh am  (1 7 7 3 - 1 8 1 0 )  

3 8 5 -6
Sauvages, Boissier de (1 7 0 6 -6 7 )  248, 252; 

Nosologia methodica 261; Nouvelles classes des 
maladies 261 

savin, to  regulate fertility  37 
Saxon, E ileen  (patient) 6 17  
scabies, see also skin diseases 
Scandinavia: childbirth  in 7 1 1 - 1 2 ;  plague in 

238
scanners, public cam paigns 696 
scanning 550, 577, 583, 610, 7 15 , see also 

im aging techniques; screening 
S carb orough, spa 267 
Scarb urgh, D r  C harles ( 1 6 1 6 - 9 4 )  234  
scarification, L an fran c on  1 17  
scarlet fever 237, 261, 445, 681; in  19th  C  

319 , 402, 420, 427, 637, see also streptococci 
Scarpa, A n to n io  (1 7 5 2 -1 8 3 2 )  581 
Schafer, Edw ard  (Edw ard Sharpey-Schafer;

1 8 5 0 -1 9 3 5 )  337, 5 6 4 - 6 , 567 
Schally, A nd rew  (b. 1926) 566 
Schaudinn, F ritz  ( 1 8 7 1 - 1 9 0 6 )  452 
Scheele, K a rl W ilh e m  (1 7 4 2 -8 6 )  254 
Schick , Bela (1 8 7 7 - 1 9 6 7 )  439, 447 
Sch iff, M o ritz  (1 8 2 3 -9 6 )  563, 649n 
Schistosoma 19
schistosom iasis 19, 465, 468; antim ony for 

453; increase and tech n ology  488; 
international m easures 487 

schizophrenia: and N a z i p sychiatry 5 13 , 520, 
524; antipsychiatry 522; forerunner o f  512; 
insulin  for 520; psychoanalytic theories in 
5 17; research 716 , see also dementia praecox 

Scbizotrypanum cruzi (Trypanosoma cruzt)
4 7 5 - 6

Schleiden, M atthias (1 8 0 4 -8 1 )  330 
Schless, R o b ert A . 665 
Schliem ann, H ein rich  (18 2 2 -9 0 ) 332 
Schm iedeb erg, O sw ald  ( 1 8 3 8 -1 9 2 1 )  3 3 4 -5  
Schneider, C o n rad  V ik to r  ( 1 6 1 4 -1 9 4 0 )  565 
Schoenlein , Johann L . (1 7 9 3 -1 8 6 4 )  330, 430, 

44°
school children: free school m eals 634; welfare 

program m es 640 
school m edical services 692 
schools for m ental deficiency 506 
Schw ann, T h e o d o re  (1 8 1 0 -8 2 )  3 2 9 -3 0 , 430 
S chw artze, H erm an n  H u g o  R u d o lf 

( 1 8 3 7 -1 9 1 0 )  385 
Schw eitzer, A lb ert ( 1 8 7 5 -1 9 6 5 )  465, 478

sciatica, fo lk  rem edy 3 7 - 8  
science: and com m erce 4 4 9 -5 0 ; and m edicine 

248, 3 0 2 -4 7 , 526, 677; and the general 
practitioner 6 7 1 , 6 7 8 -8 0  

science o f  diseases, Sydenham  230 
scientific aura, im portance 679 
scientific m edicine: basis 8, 248; effects 715; 

G alen  7 4 - 5 ;  in  the 19th C  3 0 4 -4 7 ; loss o f  

credibility  688—9; ^  ° f  ro > I I _ I 2 ; U S  
530, 660, see also h igh -tech  m edicine; 
specialization; ‘w estern ’ m edicine 

sclerosis, first description 546 
scopolam ine, Inca use 164 
Scotch  Pills 284
Scodand: coron ary death rates 586; Inchtuthil, 

R om an hospital excavation 78, see also 
E din b urgh  

screening 632; benefits 687; can cer 577; 
genetic 588, 589, 7 15 ; X -ra y  screening 606, 
see also im aging techniques; scanning 

Scribner, B eld in g (b. 192 1) 620 
Scribonius L argu s (c. A D  1 -  50) 70;

Compositions 70 
scrofula: C lo w e s on 186; ‘k in g ’s ev il’ for 282 
scrotal cancer, as occupational disease 2 9 6 - 7 , 

400
scurvy 20, 28, 258, 2 9 5 - 6 ,  554, 556; in  Irish 

fam ine 29, see also d eficien cy diseases 
Seam an’s H ospital 468 
seances, M esm eric 2 8 5 -6  
seaside: clinics, for rest cures 672; therapeutic 

virtues 268 
seasonal illnesses: G re e k  m edicine 60;

Sydenham ’s th eo ry  230 
Sebastian, S t (d.288) i n  
S echenov, Ivan (1 8 2 9 -19 0 5 )  329, 5 4 1, 544;

Reflexes of the Brain 544 
Second W o rld  W a r, plastic surgery 619  
‘secretin ’ 563, 571 
section in g o f  specim ens 321 
sedatives: in B row n ’s treatm ent 262; 19th C  

675; opium  as 269 
seduction th eory, Freud 515 
seeds o f  disease 4 2 8 - 9  
seers, pre-Islam ic m edicine 93 
segm ental resection, for lu n g  can cer 605 
segregation, o f  m entally  ill 521 
Seguin, A rm and (1 7 6 7 - 1 8 5 3 )  334 
Seguin , Edouard (1 8 1 2 -8 0 )  506, 587 
seizures 547
selective breeding, eugenics m ovem en t 639 
self 516; W estern  culture and 7, see also 

individual 
self-help , R om an era 78 
self-m edication 709; patients, 19th C  675;

al-R azi 97 
self-starvation 7 0 5 - 6  
self-tolerance 5 9 2 -3  
semina (Paracelsus) 203, 208
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Sem m elw eis, Ignaz ( 1 8 1 8 - 6 5 )  3 6 9 -7 0 , 453, 
7 1 1 ;  Die Aetiologie . . .  des Kindbettfiebers 370 

Senac, Jean Baptiste ( 1 6 9 3 -1 7 7 0 )  264, 342;
Traite de la structure du coeur 581 

senile dem entia: and A lzh eim er’s disease 513; 
depression and degeneration  and 549; in 
general practice in 20th C  685, see also 
dem entia 

senile plaques 549 
Sening, A k e (b. 19 15 ) 626 
senna 102, 233, 674  
Sennert, D an iel ( 1 5 7 2 - 1 6 3 7 )  207 
sensation loss, and brain dam age 539 
sensationalist p sych olo gy 502 
sense organs, anatom y 249 
sensibility 247, 2 5 0 - 5 1 , 252 
sensitivity train ing 523 
sensorium commune 538 
sensory aphasia 548 
sensory nerves 538
sensory sym ptom s, n eu rop ath ology 547 
sepsis: after surgery 3 6 8 -7 3 , 597; postpartum  

see puerperal fever 
‘sep tic ’ diseases 259, 261 
septicaem ia 261, see also staphylococci 
septicaem ic plague 25 
serial d ilution, h om eopath y 391 
Serm on, W illia m  (? 1 6 2 9 -  79), Ladies 

Companion . . .  231 
serotonin  573
S ertiim er, Friedrich  W ilh e lm  ( 1 7 8 3 -1 8 4 1 )  

334
serum  sickness 447, 593 
serum  therapy 439
Servetus, M ich ael ( 1 5 1 1 - 5 3 )  103, 184, 212;

Cbristianismi restitutio 184 
settlem ent, e ffect on  disease 1 9 - 2 0  
Seventh  D a y  A dventists 3 9 5 -6  
severed lim bs, replantation 623 
Severinus, P eter (1 5 4 2 -16 0 2 ), Idea medicinae 

philosopohicae 205 
sew age systems: legislation  6 3 1; 19th C  

reform  4 1 1 , 4 13 , 4 2 6 - 7 ;  R o m e 78, see also 
sanitation 

Sew all, H en ry  (1 8 5 5 -1 9 3 6 )  422 
Sew ers A ct (1848), L o n d o n  412 
sex advice 698 
sex horm ones 568 
sex roles 702
sexism , and childbirth  p rocedures 6 9 7 - 8  
sexo lo gy 702 -  3
sexual abuse: F reud on 5 15 , see also parental 

abuse
sexual deviance 7 0 2 - 3  
sexual disorders, Renaissance study 1 9 6 - 7  
sexual excitation, bo d ily  changes 569 
sexual intercourse: and G raham ites 394; and 

health, A n cien t G reec e  60; and 
m enstruation, m edieval view  130; attitudes

in m edieval w est 129; Jew s and Aryans, 
G erm an y 649; rules for, Judaism  85; 
Soranus on 72 

sexual m aturation 569 
sexual organs: faulty 565; fem ale, m edieval 

v iew  o f  130 
sexual orientation, and m edicine 7 0 2 - 4  
sexual p ath ology 703; and hysteria 515; and 

m adness 5 1 1 ;  study o f  5 11  
sexual perversions 703 
sexual rejuvenation 568 
sexual traum as, and neurosis 515 
sexuality 5 11 ; and m enopause 706; infantile 

5 15 , 516; ‘norm al’ vs. ‘ deviant’ 7 0 2 -3 ; 
policin g  in 19th C  421 

sexually-transm itted diseases: C lo w e s  on 186; 
Frank on 294; H u n ter’s study 281; 19th C  
4 2 1; specialist hospitals 298, see also A I D S ;  
gonorrhoea; syphilis 

Shadw ell, T h o m a s ( 1 6 4 1 - 9 2 )  234 
Shaftesbury, A n th on y  A sh ley  C o o p e r, 1st earl 

( 1 6 2 1 - 8 3 )  243 
Shakespeare, W illia m  ( 1 5 6 4 - 1 6 1 6 )  194, 200,

365
sham ans 3 1 - 2 ,  34, 53 
shanghan bing 1 4 9 -5 0  
Sharpey, W illia m  (18 0 2 -8 0 ) 336 
Sharpey-Schafer, E dw ard (1 8 5 0 -1 9 3 5 )  337, 

5 6 4 - 6 , 567 
Shattuck, L em u el ( 1 7 9 3 -1 8 5 9 )  4 17  
Shaw, G e o rg e  Bernard (1 8 5 6 -1 9 5 0 )  359, 447, 

669
sheep, blood transfusion o f  blood  from  2 34 
Shelley, M a ry  ( 1 7 9 5 - 1 8 5 1 ) ,  Frankenstein 252 
shellshock 516 , 518 
Sh ep p a rd -T o w n er A c t 646 
S h errington, C h arles S c o tt ( 1 8 5 7 -1 9 5 2 )  336, 

536, 542, 5 4 3 - 4 , 613; The Integrative Action 
o f the Nervous System 543 

shiatsu see alternative m edicine 
Shigella organism  531 
shingles see herpes
Shippen, W illia m  Jr (1 7 3 6 -18 0 8 )  274, 289
shock 280; surgical 5 7 1; traum atic 562, 571
shock treatm ent, for m adness 127
shock-w ave m ethod, gallstone extraction 602
shrines see healing shrines
Shum w ay, N o rm an  (b. 1923) 621
‘sick roles’ 3 1, 36, 668, 7 17
sickle-cell anaem ia 21, 587
sickness see disease
Siddha m edicine 143
side-chain th eory  4 5 1 , 590
Siena, hospitals 113
Sigerist, H en ry  ( 1 8 9 1 - 1 9 5 )  643
sight see vision
signatures, doctrine o f  202, 282 
S ignorelli, L u ca (c. 1 4 4 4 -15 2 4 )  176 
signs, and pathogenesis 312 , 318
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silicosis 400
silkw orm s, disease from  335, 430, 433, 571 
silver chrom ate, stain ing technique 535 
sim ilars, law  o f  391 
Sim on, G u sta v  (1 8 2 4 -7 6 )  602 
Sim on, John (1 8 1 6 -1 9 0 4 )  4 12 , 4 1 4 - 1 5 ,  563 
Sim pson, Jam es Y o u n g  ( 1 8 1 1 - 7 0 )  367, 375 
Sim s, Jam es M a rio n  see M a rio n  Sim s, Jam es 
sin: and sickness 14, 86, 122, 4 17 , see also 

p unishm ent 
Sister K e n n y  Institute, M in n eapolis 695 
Sisters o f  M e rc y  376
Six W a rp s th eory  (C hin ese m edicine) 149, 155 
skin, papillae 224 
skin cancer, and X -ra ys 607 
skin diseases: A yu rved ic m edicine 139; E g yp t 

48; herpes 459; L a n ffan c on 117 ; Paul o f  
A egin a on  8 9 -9 0 ; specialist hospitals 387; 
X -ra y  treatm ent 6 0 6 - 7  

skin grafts 6 1 8 - 1 9 ;  rejection  592 
skin scarification: against disease 35; as 

p rotection  from  disease 35 
skin tum ours, reconstructive surgery 618 
skin -graftin g, India 141 
Sklodow ska, M aria see C u rie , M a rie  
Skoda, Joseph ( 1 8 0 5 -8 1 )  3 1 5 - 1 6 ,  598 
skull, G o e th e ’s study 249 
slaves: A frican, in A m erica 165, 166, 299-30 0 ;

as physicians, R om e 78 
Sleem an, S ir W illia m  (1 7 8 8 -18 5 8 )  145 
sleep, as therapy, A n cien t G reec e  60 
sleep  research, and brain w ave research 550 
sleeping draughts see hypnotics 
sleeping sickness 4 7 6 - 8 0 ;  A frican  epidem ics 

28, 466, 4 7 6 - 7 ;  and co lonization  464, 465; 
drugs for 4 51; international m easures 485; 
sym ptom s 476; Trypanosome 468, see also 
parkinsonism , post-encephalitic 

slum -dw ellers, and disease 259, 399, 4 2 6 - 7  
sm allpox 10, 1 8 - 1 9 0 , 22, 237; A m erican 

epidem ics 27, 1 6 4 - 5 ,  1 as childhood 
ailm ent 25; conquest o f  n ;  decline 426; 
epidem ics 23; eradication 30, 486; in 
A ustralia 466; in C h in ese  m edicine 1 5 4 - 5 ;  
in  India 463; in Japan 24; in 19th C  
industrial cities 402; increased virulence 
168; India 142; inoculation  40, 142, 2 7 5 -6 ;  
last fatality 486; legislation  631; prevention, 
E n ligh ten m en t 2 7 4 - 7 ;  al-R azi on  97; 
R om an em pire 24, 78; U S  im m igrants 424; 
vaccination  see sm allpox vaccination; virus, 
existence o f  486, see also infections; 

poxes
sm allpox vaccination 40, 142, 2 7 5 - 7 ,  359,

459; and A I D S  491; and eradication o f  
sm allpox 486; and M orm o n s 395; 
com pu lsory  420, 426; hostility  to 420; U S A  

417
smell: o lfa ctory  exam ination, in diagnosis,

Sm ellie, W illia m  ( 1 6 9 7 - 1 7 6 3 )  2 7 3 -4 ;
Midwifery 274 

Sm ith, A dam  (1 7 2 3 -9 0 )  260 
Sm ith, E dw in , E dw in  Sm ith papyrus (c. 1600 

b c )  47
Sm ith, Joseph (1 8 0 5 -4 4 )  395 
Sm ith, M o rris  ( 1 8 8 7 - 1 9 5 1 )  556 
sm oke, as treatm ent for chest diseases 164 
sm oking: and bronchitis 713 ; and can cer 580, 

632, 712 ; and heart disease 585, 7 13 , 714; 
and hypertension  583; costs 714; deaths 
from  713 ; N a z i an ti-tobacco  cam paigns 632; 
preventative m easures, C anada 655; 
restrictive m easures 7 13 ; ro le o f  m edicin e 
7 1 3 - 1 4 ;  tobacco advertising bans 713 

Sm ollett, T o b ia s  ( 1 7 2 2 - 7 1 ) ,  Roderick Random 

279
snake bite, antitoxin 439 
sneezing, and ‘bias’ 208 
Snow , John ( 1 8 1 3 - 5 8 )  367, 4 1 2 - 1 3 ,  437; On 

the Mode o f Cmnmunication o f Cholera 412 
Sobel, Sol 6 14
social disruption, and disease 124, 492 
‘social e ffic ien cy’ 640 
social gatherings, rules for, Judaism  85 
social m edicine 643, 682 
social nature o f  illness 36 
social physics 406 
social psychiatry 5 2 1 - 2  
social reform , and health 408 
Social Secu rity  A c t (N e w  Zealand) 654 
Social Secu rity  A c t (U S A ) 6 4 6 - 7  
social statistics 406 
social system , and m edicine 666 
social triggers o f  insanity 502 
socialism , and health p o licy  634 
socialization o f  m edicine 6 3 4 - 5 ,  643 
socialized m edicine, or research, U S A  656 
S ociete R oyale de M ed ecin e (France) 284 
societies, hierarchical, inequalities in illness 33 
society: and disease 15, 30, 407; and m edicine 

302, 6 2 8 -3 5 ; and m ental disease 493; 
health, doctors’ involvem ent 637; 
m edicalization  see m edicalization  o f  society 

S o ciety  for the S tudy and C u re  o f  In ebriety  
664

S o ciety  o f  A pothecaries 255, 2 8 8 -9 , 3 I( >̂ 357 
sociology: and health p reven tion  632; and 

m edicine 7 1 6 - 1 7  
‘soft m edicin e’ 690 
Solom on , K in g  (r.9 7 0 -9 3 1  b c ) 84 
S om m erring, Sam uel T h o m a s  von

0 7 5 5 - i 8 3° )  249  
som nam bulism  5 14 , 547 
Sonar 609
soothsaying see haruspicy 
sophrosyne 64

Chinese medicine 156; use in folk medicine
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Soranus (fl. A D  c .io o ) 72, 78, 189; on 
m adness 81; Gynaecology 72, 89 

sorcerers, and anim istic illness 34 
sore arses, patron saint 111  
soul: and blood, Judaism  85; and b od y 84,

250; A ristotle  on  65; B ichat on  265; diseases 
of, al-R azi 96; ro le o f  251; threefold  
division, G alen  77 

Sound N a viga tion  and R a n gin g  see Sonar 
S outh  A m erica see A m ericas 
S outh  C arolin a, m edical regulation  289 
South Seas see P acific  area 
S ou th -E ast Asia: C h in ese  m edicine in 148;

d en gue in 475; plague 4 6 3 - 4  
South ey, R o b ert ( 1 7 7 4 -1 8 4 3 )  283 
Sou th w ood  S m ith, T h o m a s  ( 1 7 8 8 - 1 8 6 1 )  408, 

4 10 , 4 11  
Souttar, H en ry  ( 1 8 7 5 -1 9 6 4 )  615 
Spain: as clearin g-house for disease 26; health 

care expenditure 659 table; p lague in  237; 
typhus in 2 6 - 7 ;  universities founded 113  

Spallanzani, L o re n zo  (1 7 2 9 -9 9 )  249, 253,

254> 429
Spanish conquistadores, im m unity to  disease 26 
spas 2 6 7 -8 ;  G ra fen b erg  392 
spastic sym ptom s 547 
specialist hospitals 298, 3 8 6 -8  
specialization: ancient E g y p t 49; and general 

practice 6 7 1 , 683; hostility  to  388; m od em  
period 1 1 - 1 2 ;  19th C  3 8 1 - 8 , 526; U S A ,  
and rising costs 658, see also doctors; 
scientific m edicine 

specim ens, 19th C  techniques 321 
spectacles see eye-glasses 
speculum , vaginal 676 
speech, localization  in cerebral cortex 541 
speech defects: and brain lesions 541; aphasia 

510 , 5 14 , 547, 548; skull treph in in g for 363 
Spencer, S ir Baldw in (18 6 0 -19 2 9 ) 32 
Spencer, H erb ert (1 8 2 0 -19 0 3 ) 512 
sperm atazoa: doctors as donors 6 2 4 -5 ;

m icroscop ic study 2 2 5 - 6  
sphygm ograph 344, 581 
sphygnom anom eter 343, 58 1, 678 
spices, A rab-Islam ic drugs 101 
spinal caries 383
spinal cord: diseases o f  548, 613; reflex activity 

528, 5 3 7 - 8 ,  540; w astin g o f  546 
spinal deform ities, 19th C  studies 383 
spine, soft-tissue injury, im aging techniques 

610
Spirea ulmaria 448n
spirits: evil, C h in ese  m edicine 15 1; illness 

caused by 34, 49, 93 
spiritualism  395; scientific study 513 
spiritus 174
Spirochaeta pallida ('Treponema pallidum) 452 
spirogyra, m icroscop ic study 225 
spirom eter 343

spleen: and black bile 60; transplantation 619  
splints, T h o m a s splint 3 8 3 -4  
S pock, Benjam in (b. 1903) 699; The Common 

Sense Book of Baby and Child Care 699 
‘spontaneous gen eration ’ 429, 430, 526 
spotted fevers 259
Sp renger, Jacob (/?. 14 6 8 -9 4 ) 130, 196 
S p urzheim , Johann C aspar (1 7 7 6 - 1 8 3 2 )  499, 

538; Anatomie et physiologie due systeme 
nerveux . . .  (with G all)  538 

sputum , see also b o d y  fluids 
squalor, urban, diseases associated w ith  see 

cities; ‘ filth diseases’
Squibb com pany 458 
Squibb, E .R . ( 1 8 1 9 -1 9 0 0 ) 449 
squint, surgery for 362, 386 
Sri Lanka, m alaria in 472 
stab w ounds see knife w ounds 
stagnant air, and disease 375 
Stahl, G e o r g  E rnst ( 1 6 5 9 -1 7 3 4 )  2 4 7 -8 , 251, 

2 54
Stahl, P eter (d .16 75) 221 
staining techniques, tissue cultures 32 1, 535, 

678
stam m ering, surgery for 3 6 2 -3  
standard o f  living, and disease, 19th C  426 
Stanley, H en ry  (1 8 4 1 -1 9 0 4 )  476 
staphylococci 372, 437, 455, 456 
Stark, T o n y , Knife to the Heart 6 22 
Starling, E rnst (1 8 6 6 -19 2 7 )  563, 570, 571 
Starobinski, Jean (b. 1920) 42 
starvation: as spectacle 705; self-starvation 

705-6
Starzl, T h o m a s (b. 1926) 610  
state registered nurses 3 7 9 -8 0  
state, role in m edicine 1 1 , 3 5 1, 359, 529, 

6 2 8 -6 7 , 6 9 1; h istory 6 3 5 -6 3 ;  preventative 
m edicine 4 1 4 - 1 5  

state supervision o f  prostitution 421 
Staten Island M arin e H osp ital 4 1 9 - 2 0  
statisticians, and dangers o f  sm okin g 714  
statistics: and health p revention  632; cancer 

5 7 9 -8 0 ; foundation 2 9 3 -4 ; N ig h tin g a le ’s 
view  378; social 406, see also dem ography; 
ep idem iology; m athem atics 

status o f  doctors 4 , 1 1 ,  1 9 7 - 8 ,  277, 279, 
2 8 0 - 1 , 286, 629, 637; can cer specialists 
579; general practitioners 6 6 9 - 7 1 ;  
h ierarchy 1 1 , 31; in  specialist hospitals 388; 
in 20th C  693; in U S A  645; 19th C
3 4 9 -5 0 ; otorh in olaryngologists 385; public 
attitude to  4 , 1 9 7 - 8 ,  693; R om e 69; social 
clim bers 256; surgeons and surgery 277, 
279, 2 8 0 -8 1 , 360, 601, 6 11  

status o f  hospitals 3 8 0 -8 1 , 6 3 6 - 7 ,  653 
status o f  m edicine: m edieval period 134; 20th 

C  7 1 6 - 1 8  
status o f  m idw ives 382 
stenosis, surgery for 610
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Stensen, N ils  (16 3 8 -8 6 ) 225, 562 
Stephens, Joanna (d .1774 ) 2^5 
Steptoe, Patrick (1 9 1 3 - 8 8 )  624 
stereochem istry 450
sterilization: o f  crim inals 512; o f  unfit 640,

648
sterilization o f  instrum ents: 19th C  techniques 

374; steam , and asepsis 373 
Sterne, L au ren ce ( 1 7 1 3 - 6 8 ) , Tristram Shandy 

2 74
steroids 460, 577, 7 15 , see also cortisone 
stethoscope: invention 3 0 8 -9 ; use in 19th C  

676, 6 77, see also instrum ents, m edical 
Stetson, R ufus (1 8 8 6 -1 9 6 7 )  5 9 1, 592 
Stew art, W illia m  H . 491 
‘sth en ic’ diseases 262 
Stiles, C h arles  W a rd ell ( 1 8 6 7 - 1 9 4 1 )  419  
Still, A nd rew  T a y lo r  (1 8 2 8 - 1 9 1 7 )  394 
Stille, A lfred  (1 8 1 3 -19 0 0 ) 319, 320 
stim ulants: A yu rved ic m edicine 139; early  use 

33; in B row n ’s treatm ent 262 
‘stinking disease’ 45 
Stockard, C h arles  (1 8 7 9 -1 9 3 9 )  568 
Stoerck, A nton  (1 7 3 1 - 1 8 0 3 )  290 
Stoic philosophers, and health 64 
Stokes, W illia m  (18 0 4 -8 ) 319, 581; The 

Diagnosis and Treatment of Diseases o f the 
Chest (with G raves) 319 

Stokes-A dam s syndrom e (heart-block 
syndrom e) 263, 319, 58 1, 584 

Stolz, Friedrich  (18 6 0 -19 3 6 )  565 
stom ach: gastric resection 599, 602;

h yd roch loric acid in 322, 323; perforation 
603, see also abdom en; gastric juices 

stom ach can cer 575, 603 
stom ach ulcers 460
Stone, R evd Edm und (fl. 1763) 38, 270, 447 
stones: operations, al-Z ahraw i 99, see also 

bladder stones; lithontriptics 
Stopes, M a rie  (18 8 0 -19 5 8 ) 642 
storage o f  food, diseases caused by 1 9 - 2 0  
strabism us, surgery for 362, 386 
Strasbourg, as centre 3 3 4 - 5 , 352 
Stratton, O w en  T u lly  (1 8 6 8 -19 5 0 ) 319 
streptococci 372, 437, 445, 453, 454, 477 
streptokinase 584 
Streptoinyces griseus 4 5 7 - 8  
streptom ycin  458; M R C  trial 529 
stress: and heart disease 585; and hypertension

583
strokes 545; death rates 3, 585; im aging 

techniques 610; in general practice 685; 
scanning for 550; 20th C  3, 633, 685, see 
also apoplexy 

Strom eyer, G e o rg  L . (18 0 4 -7 6 ) 383 
Stromubr 329
Struensee, D r  ( 1 7 3 7 - 7 2 )  630 
strychnine 3 3 3 -4 ;  as stim ulant, 19th C  675; 

refin ing o f  334

stunted grow th, and disease 20 
subm axillary du ct 562; discovery 220 
substantia nigra 5 7 3 - 4  
Sudan, new  disease 491 
suffering, glorification  o f  86 
sugar: and diabetes 566n; and health 559; and 

the liver 3 3 9 -4 0 , 563; in the blood  258, 
567; levels, and ‘hom eostasis’ 562; urinary 
m easurem ent 598 

suggestion, as treatm ent 518 
suicide: doctor-assisted 701; taboo,

C h ristian ity  87, 705 
sulfa drugs n ,  453, 6 15 , 685 
sulfadiazine 693 (M  &  B 693; sulphapyradine)

454  
sulfonal 675
sulpha drugs 1 1 , 453, 6 15 , 685 
sulphanilim ide 453
sulphapyradine (sulfadiazine 693; M  &  B 693) 

454
sulphate o f  m agnesia, as 19th C  m edicine 674 
sulphonam ides n ,  4 5 3 - 4 ,  6 15 , 685 
sulphur, in Paracelsus’ p hilosophy 203 
Sum eria see M esopotam ia 
‘sum m er catarrh’ 447
sunlight: and rickets 555; sun-tans and health 

607
‘superbugs’ 489 
superego 253
supernatural nature o f  m edicine: C h ristian ity  

83; M esopotam ia 4 6 - 7  
supernatural powers: and A m erindian  healing 

1 6 3 -4 ;  and m edicine 7, 9, 3 3 - 4 ;  E g y p t 49 
suppressor cells 593 
suprarenal capsules see adrenal glands 
surgeon-apothecaries 280 
surgeons: and orthopaedics 383; organization  

116 , 119 , 186, 288, 291, 292, 361, 382; 
relationship w ith  physicians, m edieval 
Europ e 116 , 1 1 9 - 2 0 ;  status 277, 279, 
2 8 0 -8 1, 360, 601, 6 11 ; transplant 6 2 1, 622 

surgery 5 9 7 - 6 2 7 ;  addiction to  601; and 
anatom y 280; and C h in ese  m edicine 156; as 
healing m ethod 35; as learned art 1 1 7 - 1 8 ;  
A yurvedic m edicine 139, 1 4 0 - 4 1 ;  C e lsu s on 
71; criticism s in 20th C  687; death-rate in 
1974 687; dress for 373; early  India 136; 
early w ritings 1 1 6 - 1 7 ;  E g y p t 47» 5°» 
E n ligh ten m en t 2 7 7 - 8 1 ;  for cancer 59, 575, 
577, 598, 6 0 4 -5 , b i o - 1 1 , 626; for go itre  
564; heart 329, 583, 6 1 3 - 1 8 ,  626; 
H ip pocratic O a th  59; h ygien e and 3 6 8 -9 ; 
im age o f  693; in m edieval m edical 
education 119 ; increase in com plexity 637; 
integration  w ith  oth er disciplines 626; 
known risks 277; m echanically driven 623; 
m edieval E u rop e 1 1 6 - 1 7 ;  m ortality  189, 
237, 360, 372, 6 13 , 6 15 ; 19th C  3 6 0 -7 4 ; 
ophthalm ic 386; P are ’s ‘five duties’ 188;
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surgery -  cont.
Paul o f  A egin a on 90; p ituitary tum our 
rem oval 566; p ost-operative care 599; 
p sychosurgery 520; al-R azi 96; Renaissance 
1 8 6 -9 0 ; robotic devices 623; status 277,
279, 2 8 0 -8 1 , 360, 601, 6 11 ;  unnecessary 
operations 687; al-Z ah raw i on 9 9 -1 0 0 , see 
also anatom y; operatin g conditions; 
orthopaedics; transplant surgery 

surrogate m otherhood 624 
survival o f  the fittest 16 
Susruta Samhita 138, 139, 1 4 0 - 4 1 , 142, 143 
Siissm ilch, Johann P eter ( 1 7 0 7 - 7 7 )  293;

Gottliebe Ordnung 293 
Sutton, D an iel ( 1 7 3 5 - 1 8 1 9 )  276 
Sutton, R o b ert (1 7 0 7 -8 8 )  276 
sutures, E g y p t 50
Sw am m erdam , Jan (1 6 3 7 -8 0 )  226, 341 
sw eating, as treatm ent 674 
Sw eden: first census 294; health care 

expenditure 659 table; m edical organization 
655; nursing training 379; obstetrics 382 

‘sw eet oil o f  v itrio l’ see ether 
sw ellings, described by Ibn  Sina 99 
Sw ift, Jonathan ( 1 6 6 7 - 1 7 4 5 )  4, 28, 2 8 -9 , 7 17  
swine influenza epidem ic, A m erica 164 
Sw itzerland: health care expenditure 659 table; 

p sychiatric tradition 517; w om en medical 
students 357 

swnu (E gyptian  physicians) 49 
Sydenham , T h o m a s  (16 2 4 -8 9 )  194, 2 2 9 -3 0 , 

243, 258, 307, 448, 525, 545 
Sykes, W . Stanley (18 9 4 -19 6 0 ), Manual of 

General Medical Practice 6 8 4 -5  
Sylvius, Franciscus (Franz de le Boe;

1 6 1 4 - 7 2 )  220, 253 
Sylvius, Jacobus ( 1 4 7 8 - 1 5 5 5 )  1 7 1 , 179; 

Introduction to Anatomy 171; Order and Way 
o f Reading Hippocrates and Galen 171 

Sym e, Jam es (1 7 9 9 -1 8 7 0 )  360, 361, 367, 370 
sym pathetic nerves: ‘adrenergic’ nerves 572; 

and em otional response 562; and opium  
alkaloids 338; surgical rem oval 601 

synapse 536, 543; neurones and synapses figo, 
see also neurotransm ission 

syncope 581
‘syncretic m edicin e’, C h in a  161 
synocha 261 
synochus 261
syphilis 17, 1 6 6 - 8 , 673; bacillus, penicillin 

and 457; causes 167, 174, 437; colonization  
and 466; E uropean epidem ics 16 6 -8 ; 
hum an experim entation 520, 6 5 1 - 2 ;  
H u n te r ’s study 281; in early Am erica 163; 
in India 142; kudos in 19th C  4 51; 
L eo n icen o  on 170; o f  nervous system 
5 4 5 -6 ;  plant rem edies 193; responsibility 
for 166; specificity 452; stages 4 5 1; surgery 
for 186; tertiary, in m ental hospitals 510;

treatm ent 175, 4 5 1 - 2 ,  674, see also sexually- 
transm itted diseases; Treponema 

Syriac texts, translation into  A rab ic 95 
syringe 228, 385, 663 
Szasz, T h o m a s  (b. 1920) 522, 702 
S zen t-G y o rg y i (18 9 3 -19 8 6 ) 556

T  cells 593 
T A B  vaccine 443
al-T ab ari, ’A li ibn R abban (c. 850), Firdaws al- 

hikma 9 5 - 6  
tabes dorsalis 5 4 5 -6 , 547, 548 
tablets 449 
‘tabloid ’ 449
taboos: can cer 710; incest 516; suicide 87, 705 
tachycardia 584
T a g lia co zzi, G asp are (1 5 4 5 -9 9 ) , De curtorum 

chirurgia per insitionem 190 
T a h iti, population decline 301 
T a it, R obert L aw son (1 8 4 5 -9 9 )  3 7 1 - 2 ,  600 
T aiw an: C h in ese  m edicine in 148; w estern 

and non-w estern  m edicine in 4 2 - 3 ,  160 
T a k ak i, K an eh iro  ( 1 8 4 9 - 1 9 1 5 )  553 
T a kam in e, Jkichi ( 1 8 5 4 -1 9 2 2 )  565 
takman 136
T a lm u d , ideas on healing in 84 
tapew orm s 17 
‘tartaric disease’ 204 
tartrates, P asteur’s study 431 
Tasm anian aborigines 466 
tattoo  rem oval, laser treatm ent 608 
T a u ssig , H elen  (18 9 8 -19 8 6 ) 616; Congenital 

Malformations o f the Heart 6 17  
T a v isto c k  C lin ic  5 19 , 645 
T a y lo r, John (‘C h eva lier ’ ; 1 7 0 3 -7 2 )  279 
T a y lo r, Z ach ary  (1 7 8 4 -1 8 5 0 )  4 17  
tea, as m edicine 233
technological innovation, effects 305, 715 
teeth see dentistry
teleology: A ristotle 65; G alen  74, 75 
television evangelists, faith-healing 9 
T e m in , H ow ard  (b. 1934) 576 
tem peram ents 173
tem perature: blood 338; and ‘hom eostasis’

562; m easurem ent, in diagnosis 344, 345, 
678; post-operative m easurem ent 599 

‘tem ple sleep ’ (incubation cures): A ncient 
G reec e  5 2 - 3 ;  E g yp t 49 

tem poral lob ectom y 6130 
T en n e n t, John (r. 170 0 -6 0 ), Eveiy Man His 

Own Doctor 290 
T en n yso n , A lfred, L o rd  (18 0 9 -9 2 ) 3 9 2 -3 ,

672
ten otom y 383 
terra sigillata 80
tertian m alaria see ague; malaria 
‘test-tube’ fertilization 624 
testicular im plants 568
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testing 632; increase in 718; psychological 
513; surgical 598 

testosterone 568
tetanus: antitoxin 439, 443; A retaeus’ 

description 7 1 - 2 ;  bacillus, penicillin  and 
457; m icro-organism s causing 437; toxin 
4 51; vaccination 460; W H O  cam paign 485 

T e u to n ic  K n igh ts, hospitals 113 
T h a ck ra h , C h arles  T u rn e r  (1 7 9 5 -1 8 3 3 ), The 

Effects o f Arts, Trades, and Professions on 
Health and Longevity 401 

thalidom ide 460, 660 
T h a tch e r, M a rgaret (b. 1925) 631 
thaum aturgical healing 282 
theatres see operatin g theatres 
T h e b e s , E bers papyrus 48 
T h em ison  o f  T ra lle s  (fl.’jo  b c ) 70 
T h e o d e ric  (12 0 5 -9 6 ), Chirurgia 117  
T h eo ph ra stu s (c. 371-c. 287 b c ) 79; Causis 

plantarum 79, 191; De historia plantorum 79, 

191
T h eo ph ra stu s Philippus Aureolus Bom bastus 

von H oh en h eim  see Paracelsus 
th eory o f  disease: Babylon  4 5 - 6 ;  B ichat 265; 

C aeliu s A urelianus 89; causation theories 
33, 65; C h in ese  m edicine 1 5 1 - 2 ;  
corpuscular th eory  70; E g y p t 50; 
E n ligh ten m en t 259, 262; G reek  m edicine 
5 3 - 4 ,  55, 56; Ibn Sina 98; Isidore 91; 
location o f  diseases in specific organs 264; 
m echanistic 246; M esopotam ia 46; 
o n tological view  1750, 313; Paracelsus 202; 
R om e 7 8 - 9 ;  Rush 266; Sydenham  230; 
‘universal m eth od ’ 1 7 1 , 172; van H elm ont 
2 0 8 -9

th eory o f  m edicine: C h in ese  148, 161;
D escartes 218; al-R azi 96 

theosophy 395
‘therapeutic com m unities’ 522 
therapeutic nihilism  680 
therapeutic village (G h eel) 503 
therapeutics: H eroph ilu s on 67; R om e 79;

16th and 17th C  2 3 2 - 5 , see also drugs; 
treatm ent 

T h e re se  o f  Lisieux, S t (1 8 7 3 -9 7 )  86 
theriac 79, 80, 99, 125, 192, 269 
therm ocautery 386
therm om eter: as diagnostic aid 678; B row n ’s 

proposal 262; developm ent 344, 346; 
S an torio  228 

therm om etry 345 
thiam ine see vitam in B (thiam ine)
T h iersch , C a rl (1 8 2 2 -9 5 )  372 
T h ird  W o rld : and co lon ization  482; health in 

20th C  12; im poverishm ent, and disease 30; 
inappropriate foodstuffs 5 5 9 -6 0 ; increase in 
tropical diseases 716; international aid 
p rogram m es 486; kidney donors 625 , see also 
colonization

third-party paym ent for health care 636 
T h o m a s, H u gh  O w en  ( 1 8 3 4 - 9 1 )  3 8 3 -4  
T h o m a s, L ew is ( 1 9 1 3 - 9 4 )  6 8 1 - 2 ,  715 
T h o m p so n , E .P . (1 9 2 4 -9 3 )  12 
T h o m p so n , Joseph (patient) 567 
T h o m so n , Sam uel A. ( 1 7 6 9 -1 8 4 3 )  393; New 

Guide to Health 393 
T h om son ianism  393 
thoracic surgery 612
T h o rn to n , J. K n o w sley  (1 8 4 5 -1 9 0 4 )  602
T h o th  (Egyptian god) 49
threadw orm  see Enterohius
throat, 19th C  study 385
throat cancer 610, 676
throat com plaints, patron saint 111
T h ro a t H osp ita l, G o ld en  Square, L o n d o n  385
throm bosis 332, 58 1, 582
thryoid , action 562
T h u cyd id es (460-after 404 b c ) 23
th ym ectom y 593
thym us 593
thyroid 5 6 3 -4 ;  adm inistration as treatm ent 

564; hyperthyroidism  (G ra ves’ disease) 319; 
surgery 563, 598, 604 

th yroidectom y 564; experim ental 563 
tic douloureux 6 13 
tick-born e diseases 16, 22 
tics 514 , 547 
Timaeus see P lato  
The Times 377, 4 12 , 631 
tin, therapeutic potential 453 
tinnitus 385
T isso t, Sam uel ( 1 7 2 8 -9 7 )  2 5 8 -9 ; Avis au 

peuple
stir la sante 258, 283; Onanism . . .  259 
tissue irritability 222 
tissue m atching, d onor organs 620, 621 
tissue types, in diagnosis 678 
tissues: B ichat’s doctrine o f  265; fixing, in 

specim ens 321; study o f  10 
tobacco: and disease 29; as m edicine 193, 233, 

7 1 3 - 1 4 ;  as stim ulant 33; cigarette health 
w arnings 713 ; com panies, and sm ok in g and 
disease 7 13 , see also n icotine; sm okin g 

tobacco m osaic disease 4 5 8 - 9  
T o d d , Jane (patient) 363 
tolerance: o f  disease, developm ent 22; o f  se lf 

592 - 3
tongue: exam ination in diagnosis 156, 678;

m icroscop ic study 224 
tonics: early  use 33; 19th C  674 
ton sillectom y 6 0 0 -6 0 1, 646 
tonsillitis: in general practice post W W 1 684, 

see also streptococci 
tonsils 601
toothache see dentistry 
T o rre s  Straits expedition 481 
T o rric e lli, Evangelista (1 6 0 8 -4 )  229 
‘ to tal-b od y transplants’ 622
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touch, m icroscopic study 224
tourniquets 35, 189, 2 7 9 -8 0
T o u rs , J.J. M o rea u  de (18 0 4 -8 4 ) $03, 510
tow ns see cities
toxaem ia, postpartum  7 1 1
toxic go itre  see goitre
toxic w eapons 652
toxicology: system atization 333 , see also 

poisons
toxin-antitoxin con n ection  4 5 0 - 5 1  
T o y n b e e , Joseph ( 1 8 1 5 - 6 9 )  385; Pathological 

and Surgical Observations on the Diseases of the 
Ear 385 

tracheotom y 90, 228, 610  
trachom a, U S  im m igrants 424 
trade see com m erce 
traditional m edicine see fo lk  m edicine 
traditional societies, abandonm ent, and disease 

28
traffic accidents, preventative m easures,

Canada 655 
train ing see education, m edical; nursing, 

training
trance, to  determ ine cause o f  sickness 34 
tranquillizers 573 
transference 9, 516
transform ational w orkshops see alternative 

m edicine 
transform ationism , b io logical 253 
transfusion see b lood  transfusion 
translations o f  m edical texts: from  A rabic

1 0 7 -9 ;  into  A rabic 95, 98; m istranslations 
170; o f  G re e k  texts in  the Renaissance 170 

transplant surgery 12, 6 1 8 - 2 3 , 7 15 ; bone 384; 
com eal transplantation 386; first 1 11 ; 
foundation 6 15 ; side-effects 622, see also 
graft rejection 

transvestites 703 
T ra u b e , L u d w ig  ( 1 8 1 8 - 7 6 )  344 
travel, as therapy 267 
Treatise on Cold-Damage Disorders (Chinese 

m edicine) 149, 155 
‘T h e  T rea tise  o f  M ed ical D iagn osis and 

P rogn osis’ (M esopotam ia) 45 
treatm ent: advances, and doctor-p atient 

relationship  683; and class 644; and decline 
o f  disease 426; and unitary nature o f  disease 
262; ch oice for private d octor in 19th C  
674; patients’ v iew s 674, see also therapeutics 

tree resins, in E gyptian  treatm ents 48 
trem atodes 468
T re m b le y , A braham  (1 7 1 0 - 8 4 )  249 
trepanning/trepining 35, 363, 612 
Treponema 17, 167; in fections 163, 167; T.

pallidum 452, see also syphilis 
T re v e s , Frederick (1 8 5 3 -1 9 2 3 )  600 
trials see clinical trials
tribal societies, abandonm ent, and disease 28 
tribo logy, and hip replacem ent 623

trichonosis 85
trigem inal neuralgia, surgery for 613 
T rin cavella , V e tto r  (1 4 9 0 -15 6 2 )  182 
T rin d lay , Jam es 141 
triple burner (san jiao) 1 5 3 - 4 ,  *55 
T rith em iu s (1 4 6 2 - 1 5 1 6 )  201 
T ro n ch in , T h e o d o re  (1 7 0 9 - 8 1 )  256 
tropical diseases, increase in T h ird  W o rld  716  
tropical m edicine n ,  4 6 2 - 9 2 ,  716 , see also 

malaria
T ro tte r , T h o m a s (1 7 6 0 -1 8 3 2 )  270 
T ro tu la  (w om an healer) 129 
T r u b y  K in g , F red eric (1 8 5 8 -19 3 8 )  699 
T ru d ea u , E dw ard L . ( 1 8 4 8 -1 9 1 5 )  422 
T ru m a n , H arry  (1 8 8 4 -1 9 7 2 )  656 
trusses, first m ention 116  
Tiypanosoma: T. brucie gambiense 476, 477; T. 

brucie rhodiense 476; T. cruzi (Schizotrypanum 
cruzi) 4 7 5 - 6  

trypanosom es 4 5 1 , 4 7 6 - 7 ;  sleeping sickness 
468

trypanosom iasis, animal 477 
tsetse fly, and sleep in g sickness 477 
tuberculin: as diagnostic test 441; treatm ent 

4 4 L  593
tuberculosis: and H I V  489, 490; and leprosy 

122; and nutrition 426; antibacterials in 
454; as urban disease, 19th C  4 0 1 - 2 ;  
A yu rved ic m edicine 139; bacillus 437; 
b athin g for 268; co lonization  and 466; 
descriptions 3 0 9 - 1 1 ;  epidem ics in  South 
Seas area 301; export to  A frica 27; first 
conference 526; first random ized controlled 
clinical trial 529; hospital-centred services 
644; in A n cien t G reec e  23; in  C h in ese  
m edicine 1 5 4 - 5 ;  in early  A m erica 163; in 
M esopotam ia 45; in 19th C  3 1 1 - 1 2 ,  319, 
349, 420, 427, 4 3 9 - 4 1 ,  673; in 20th C  
4 8 8 -9 , 685, 716; international m easures 
485; N a z i studies 649; p ublic cam paigns 
against 6 9 3 -4 ;  p ublic health legislation,
19th C  4 2 2 - 3 ;  sanatoria 607; spinal caries 
383; streptom ycin  for 458; tracheotom y 
610; transm ission from  cattle 18; treatm ent 
254, 2 6 7 -8 , 4 3 9 - 4 1 ,  6 11 ;  w elfare 
program m es 640; W H O  cam paign 485, see 
also chest diseases 

T u k e , Sam uel (1 7 8 4 -1 8 5 7 )  497; Description of 
the Retreat 497, 498 

T u k e , W illia m  (1 7 3 2 -1 8 2 2 )  497 
T u lp , N icolaas (1 5 9 3 -1 6 7 4 )  i8 in ,  186 
tum our form ation, cells and 331 
tum ours: M u lle r ’s study 327; p ituitary 565, 

566; surgery 610 , see also cancer 
T u n b rid g e  W e lls , spa 267 
T u rin  U n iversity, m edical education 114  
T u rk ey: health care expenditure 659 table;

plague in 238 
T u rn e r, W illia m  (c. 1 5 1 0 -6 8 )  191
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T u rq u e t de M ayern e, T h e o d o re  ( 1 5 7 3 - 1 6 5 5 )  
2 0 5 -6

T u sk e g e e  (Alabam a) experim ent 520, 6 5 1 - 2  
tw in studies, M en gele  649 
T w o r t, F rederick ( 1 8 7 7 -1 9 5 0 )  455 
typhoid 261; A m erican  19th C  studies 319, 

420; as w ater-b orn e disease 413; carriers 
447; differentiation  from  typhus 349, 413; 
im m unization  443; in bacterial warfare 650; 
in  19th  C  industrial cities 402; in  war 399; 
international m easures 485; m icro
organism s causing 437, 4 4 2 -3 ;  N a zi studies 
649; transm ission from  anim als 19; U S  
im m igrants 424; vaccination  4 5 9 -6 0 , see also 
en teric fevers 

‘T y p h o id  M a ry ’ 4 2 4 - 5 , 447 
typhus 21, 2 6 - 7 ,  120, 261, 296; A m erican 

epidem ics 164, 165; A m erican  19th C  
studies 319; classification 261; decline 633; 
decline in  19th C  427; differentiation  from  
typhoid  349, 4 13 ; in F irst W o rld  W a r  399; 
in Irish fam ine 29; in 19th C  industrial 
cities 402; increase 168; international 
unification 485; N a zi studies 649; P rin g le ’s 

study 2 9 4 - 5 , see a^° ‘ f ld i  diseases’; ‘putrid ’ 
fevers 

tyrothricin  457 
T za k is , A ndreas 622 
T z e , W a h  Jun 690
T z u  C h i Institute for C o m p lem en ta ry  and 

A lternative M ed icin e (V an couver H ospital) 
690

U graditya , Kalyanakaraka 141 
U krain e, p lague in  238 
ulcers: described b y Ibn Sina 99; L an fran c on 

117 ; surgery for 6 0 2 -3 ; 2°tfi C  633, see also 
gastric ulcers; skin diseases 

ultrasound 609, 7 15 ; for can cer 577 
u ltravio let light, to  induce can cer 576 
u ltraviolet m icroscope 609 
ultraviolet rays, bacteriocidal 607 
‘unclean ’ person, as cause o f  illness 33 
unconscious, co n cep t o f  5 15 , 5 16 , 5 17 , 518 
underclass, resurgence, and disease 30 
U n d erw ood, M ich ael (1 7 3 6 -18 2 0 )  3 8 2 -3 ;

Treatise on the Diseases o f Children 383 
undulant fever, m icro-organism s causing 437 
unem ploym ent: after W W i  642; and disease 

5 5 9 -6 0 , 633, 634 
U N E S C O  4 8 5 - 6  
U N I C E F  4 8 5 - 6
U n io n  o f  S oviet Socialist R epublics see U S S R  
U n it 731 650
U n ited  K in gdom : C on servative governm ent 

(1980s) 661; education, m edical 113 , 114 , 
2 8 8 -9 2 , 3 1 6 - 1 7 ,  319 , 355, 533; first census 
294; G en eral Board o f  H ealth  4 1 1 - 1 2 ;

G en eral M ed ical C o u n cil 3 5 5 - 6 , 359; 
G en eral N u rs in g  C o u n cil 3 7 9 -8 0 ; health  
care expenditure 659 table; health  spending 
661; L a b o u r G o vern m en t (1997) 661; 
m edical schools 247, 278, 349, 356, 532, 
5 3 2 -3 ;  population grow th  398; state 
support for m edicine 3 5 1 , see also N a tio n al 
H ealth  Service 

U n ited  N a tio n s E co n o m ic and Social C o u n cil 
( U N E S C O )  4 8 5 - 6  

U n ited  N ation s Food  and A gricu ltu re 
O rgan ization  559 

U n ited  N ation s International C h ild re n ’s 
E m ergen cy Fund ( U N I C E F )  4 8 5 - 6  

U n ited  States, P u b lic  H ealth  (and M arin e 
H ospital) Service 418 , 4 19 , 652 

U n ited  States A rm y N u rses 378n 
U n ited  States o f  Am erica: A rm ed  Services and 

V eteran s A dm inistration  657; B lue C ross 
program m e 647; B lue Shield  program m e 
647; C e n te r  fo r D isease C o n tro l 594; C iv il 
W o rk s  A dm inistration 646; costs o f  
m edicine 656, 658, 659 table, 6 6 0 - 6 1 , 715; 
D ep artm en t o f  H ealth , E ducation  and 
W elfa re  420; D epression  647; Federal 
B ureau o f  N a rco tics  665; Federal 
E m ergen cy R e lie f  A dm inistration  646; food 
and d ru g  laws 646; governm en t and drugs 
barons 665; H arrison  A ct (19 14 ) 665; health  
care expenditure 659 table; health  care in 
1990s 6 31; health  insurance 35 1, 645, 646, 
647, 656, 6 6 1 - 2 ;  H ealth  M aintenance 
O rgan ization s 6 5 6 - 7 ,  662; K aiser- 
Perm anente program m e 6 5 6 - 7 ;  M arin e 
H ospital Service 418 , 4 19 ; M ed icaid  657, 
658, 660; M ed icare 6 5 7 - 8 , 660; N a tio n al 
Board o f  H ealth  418 ; N a tio n al C a n c e r  A c t 

I9 7 I 577; N a tio n al C a n cer Institute 57 7, 
579; N a tion al C o m m ittee  for M ental 
H ygien e 505; N ation al F oundation  for 
Infantile Paralysis 6 9 4 -5 ;  N a tion al 
Institutes o f  H ealth  530; N e w  D e a l and 
m edicine 646, 656; N o rth e rn  R egion al 
R esearch L aboratory, P eoria , Illinois 457; 
political econ o m y o f  m edicine 637; P u blic 
H ealth  Service 657; public m edicine in 19th 
C  4 1 6 - 2 0 ;  P u b lic W o rk s  A dm inistration 
646; P u re F o od  and D ru g  A c t  (1906)
6 6 4 -5 ;  Social Security A c t  6 4 6 -7 ;  state 
involvem ent in public health  4 1 8 - 1 9 ;  state 
support for m edicine 351; veterans health 
care 646, 657, see also A m ericas; N e w  Y o rk  

universities: clerically  dom inated vs. secular 
114; foundation, and m edicine 1 1 3 - 1 4  

U n iversity  C o lle g e  H osp ita l (L on d on ) 3 17 ,

336> 337- 349- 361, 533 
U n iversity  E ducation  in L o n d o n , R oyal 

C om m ission  532 
‘unnatural acts’ 703
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U p jo h n  com pany 659 
U r  see M esopotam ia 
uranium  rays 607 
urban hygiene see cities 
urea, 19th C  studies 324 
urinalysis 345, 598
urinary diseases: A yu rved ic m edicine 139;

sulpha drugs for 454 
urogenital deform ities, reconstructive surgery 

for 618 
urogenital tract, surgery 610  
u ro logical disorders, specialist hospital 387 
u ro logy, 20th C  developm ents 626 
uroscopy: discredited 232; in diagnosis 115 ;

Indian m edicine 142 
U S S R :  b iological w arfare 652; form er U S S R , 

cost restraints, consequences 660; m edical 
p olicies 632, 643, 645 

uterine can cer 575 
uterus, gravid, H u n ter’s study 292

vaccination: anthrax 434; international 
m easures 485; p olio  695; rabies 435; 
typhoid 443; viral diseases 4 5 9 -6 0 ; yellow  
fever 4 75, see also im m unization; sm allpox 
vaccination 

V accination  A ct (1867) 4 14  
vaccines, for can cer 578 
V aghb hata , Astangahrdaya Samhita (a d  c.6oo) 

138
vaginal cancer, D E S  daughters 460 
vaginal discharge, see also b od y fluids 
vaginal epithelium , in m enstrual cycle  568 
vaginal exam inations: 19th C  676; ‘Sim s’ 

position ’ 364 
vagus nerves see ‘ch o lin erg ic ’ nerves 
vaidyas (Indian physician) 140, 141 
valetudinaria 78 
valetudinarians 672 
V aliu m  523
Valsalva, A nton  M aria  (1 6 6 0 -17 2 3 )  263;

Tractatus de aure hinnana 384 
valves, venous see veins 
V a n  de V e ld e , T h e o  (1 8 7 3 -1 9 3 7 )  698 
van H elm o n t, Joan Baptista ( 1 5 7 9 -1 6 4 4 )  

2 0 7 -9 , 220, 253; Ortus Medicinae 208 
V a n  Sw ieten, G erh ard  (1 7 0 0 -7 2 )  246, 315 
van W esele , A ndreas see Vesalius, Andreas 
V an derkem p , John ( 1 7 4 8 - 1 8 1 1 )  479 
variolation see sm allpox, inoculation 

V a rro  ( 1 1 6 - 2 7  BC) I 75n 
vascular netw ork: H aller 250; V esalius 180 
vascular system , disorders 280 
vasoconstriction 562, 580 
‘vasodilatin ’ 571 
vasodilation 580; histam ine 571 
vasodilator nerves 338 
vasodilators 584

vasom otor nerves, and b loo d -flo w  control 542 
Vaucanson, Jacques (1 7 0 9 -8 2 )  248 
vectors, tropical disease 467 
‘V e d ic  m ed icin e ’ 1 3 6 - 7  
vegetable-based therapies: B abylon  46; native 

A m ericans 164; T h om son ianism  393, see also 
herbal rem edies 

veins: Alexandrian studies 67, 68; anastom osis 
615 ; A risto tle ’s description 65; Fabricius’s 
study 183; G a le n ’s study 76, 77, 2 11; 
L eo n ard o ’s study 177; venesection, G alen  

77
V elp eau , A lfred  (1 7 9 5 - 1 8 6 7 )  363 
V en ab le , Jam es (patient) 366 
venereal disease see sexually-transm itted 

diseases
venesection: G alen  77, see also blood-letting; 

veins
V en ice: pharm acies 116 , 192; plague in 238 
venous valves see veins
ventilation, im portance in hospital wards 375 
ventricles, E C G  to  detect abnorm alities 582 
ventricular fibrillation 584 
veratrine, refin in g o f  334 
V erg il, P o lyd o re  (c. 1470-c. 1555) 168 
‘V e ro n a l’ see barbitone 
V erro cch io , A ndrea (1 4 3 5 -8 8 )  176 
V ersch uer, O tm a r F reih err von  (18 9 6 -19 6 9 ) 

649
Versinia pestis, and bu bon ic p lague 2 5 
Vesalius, Andreas ( 1 5 1 4 - 6 4 )  1 7 8 - 9 ,  182,

212, 248; De humani corporis fabrica (known 
as Fabrica) 10, 1 7 1 , 17 7 , 1 7 9 - 8 1 ,  185, 212; 
Tabulae anatmnicae sex 179 

vesania 271
vesico-vaginal fistula 3 6 3 - 4  
veterans: health  care, U S A  657; hospitals, 

U S A  646
Vibrio cholerae 437; E l T o r  strain 489; strain 

0 139  490 
V icary , T h o m a s (1 4 9 0 - 1 5 6 1 )  186 
V icto ria , Q u een  o f  E n glan d ( 1 8 1 9 -1 9 0 1 ) :  and 

vivisection 335; gives birth  under 
ch loroform  367; qu een ’s physician 3 4 9 -5 0  

Vienna: ch ildren ’s hospital 387; hospitals 293, 
297, 369, 598; K inderkrankeninstitut 383; 
m edical education  247, 262, 315; m edicine 
680; plague in 238 

V iero rd t, K arl (1 8 1 8 -8 4 )  343—5, 581 
V illards, C .J .F . C a rro n  du (1 8 0 1-6 0 )  386 
V illem in , Jean A nto in e (1 8 2 7 -9 2 )  440, 442 
V illerm e, R ene L o u is  (1 7 8 2 -1 8 6 3 )  4 0 6 - 7 ,

4*5
V in c e n t de Paul (c. 15 8 0 -16 6 0 ) 240, 376
violence, as insanity 81
viral diseases, vaccination 4 5 9 -6 0
viral hepatitis, transm ission from  anim als 18
V irasim pa, Virsimhavoloka 144
V irch ow , R u d o lf (1821 - 1 9 0 2 )  314 , 320,
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33 0 - 3 . 343 . 350 , 353 . 4 I 5 _ I 6> 427 . 440 , 
56 i > 575 . 58 i > 643> <S34 ; Die 
Cellulatpatbologie 331 

Virchows Archiv 330
virginity: and V irg in  M a ry ’s con ception  131;

detection , Pare 198; Soranus on 72 
viruses: and cancer 576; antivirals 4 5 8 -9 ;  ‘hot 

viruses’ 5; m icroscop y to  detect 609; 
transm ission from  cattle 18, see also m icro
organism s; rhinoviruses 

vis medicatrix naturae 680 
viscera, m icroscop ic study 224 
vision: and brain 542; visual abnorm alities 

514 , 547, see also eyes 
visits see bedside m edicine 
vital capacity, m easurem ent 343 
vital statistics 293, 406; U S A  646 
‘v italism ’ 431
vitality: explanations 250, 251, 252, see also life 
vitam in A , fat-soluble 5 5 4 -5 ;  vitam in B 555; 

vitam in B (thiam in) 556; vitam in B . 556; 
vitam in B|> 558; vitam in B ;» 558; vitam in C  
556; vitam in D  555; vitam in E  5 5 5 - 6 ;  
vitam in d eficien cy see deficiency diseases; 
vitam ins, nam ed 554 

‘vitrio l, sw eet oil o f ’ see ether 
V itru viu s (1st C ), On Architecture 78, 169 
V itu s, S t (4th C )  111
V ives, Juan L u is  (1 4 9 2 -1 5 4 0 ), De suhventione 

pauperism 238 
V iv ian i, V in c e n z o  ( 1 5 2 1 - 1 7 0 3 )  220 
vivisection: anti-vivisection  protests 247, 335, 

338, 6490; C o lo m b o  182; H ales 247; 
hum an, Japan 650; L u d w ig  329; N a zi 
experim ents 6 4 9 ^  regulation  335; validity 
527, see also animals 

V o g t, K arl ( 1 8 1 7 - 9 5 )  329 
volitional illness see anim istic illness 
V o lta , A lessandro ( 1 7 4 5 -1 8 2 7 ) , Memorie still' 

elettricita animate 252 
V o lta ire  (1 6 9 4 -1 7 7 8 )  256 
V o lz , R o b ert (18 0 6 -8 2 ) 311 
vom it, see also bod y fluids 
vom iting: as treatm ent 674; G reek  

interpretation  57; study o f  334 
von  Baer, K a rl E rnst (1 7 9 2 -1 8 7 6 )  3 2 5 - 7 ,

330; Entwickelungsgeschichte der Thiere 326 
V o n  H u tten , U lrich  von (1 4 8 8 -1 5 2 3 )  1 9 3 -4 ;

De guaiaci medicina et mtyrbo gallico 194 
V o ro n o ff, Serge ( 1 8 6 6 - 1 9 5 1 )  568 
V u illem in , Paul ( 1 8 1 - 1 9 3 2 )  455

W agn er-Jau regg , Julius (1 8 5 7 -19 4 0 )  520 
W a k le y , T h o m a s  ( 1 7 9 5 -1 8 6 2 )  3 5 1, 354 
W aksm an, Selm an (1 8 8 8 -1 9 7 3 )  455, 4 5 7 - 8  
W a ld eyer, W ilh e lm  (1 8 3 6 - 1 9 2 1 )  535, 536, 

575-6
W a ller, A ugustus V o ln e y  (1 8 1 6 -7 0 )  535

W a llet, G e o rg e , stew ard o f  B eth lem  498 
W allis , Sam uel ( 1 7 2 8 -9 5 )  301 
W alth er, O tto  422
war: and health  care 639; and m edicine 

3 6 1 - 2 ,  652; and plastic su rgery  6 1 8 - 1 9 ;  
and surgery, E n ligh ten m en t period 187,
279; disease deaths 399, 4 2 1, 443, 487; 
disease transm ission 26, 27, 385; m ilitary 
hospital, neutrality 295; neuroses 516; 
nursing and 3 7 7 - 8 ,  379; plastic su rgery  in 
619; shellshock 5 16 , 518; surgery in 187, 
188, 362, 372, see also armies; b io logical 
warfare; wars 

‘w ar on  d ru gs’ 665 
W a rd , Joshua ( 1 6 8 5 - 1 7 6 1 )  285 
W a rgen tin , P eh r ( 1 7 1 7 - 8 3 )  294 
W a rm  Springs, G eo rgia  694 
W a rn er, W illia m  R. 449 
W a rn o c k  C o m m ittee  624 
W a rn ock , M a ry  (b. 1924) 624 
W a rren , John C . ( 1 7 7 8 -1 8 5 6 )  366, 367 
wars: A m erican  C iv il W a r  399, 418 ; B o er W a r  

443; C rim ean  W a r  3 7 7 - 8 ;  F irst W o rld  
W a r  399, 4 2 1, 443, 5 16 , 518 , 642; Franco- 
Prussian w ar 372, 379; P elop onnesian  W a r 
23; Second W o rld  W a r  619; W a terlo o , 
B atd e o f  3 6 0 -6 1 , see also war 

warts, m agic rem edy 41 
W ashkansky, L o u is  (patient) 621 
W asserm an, A ugust von (1 8 6 6 -1 9 2 5 )  452 
water: contam ination, and cholera 413; in 

V e d ic  m edicine 137; p ollution, from  animal 
faeces 19, see also elem ents 

w ater supply: filtering, and decline in disease
4 2 6 - 7 ;  m edieval E u rop e 120; R om e 78 

w ater treatm ent 3 9 2 - 3 , 396 
w ater-b orne diseases 413 
W a terlo o , B attle o f  3 6 0 -6 1  
W a tso n , Jam es (b. 1928) 588, 624 
W a tso n , John B. ( 1 8 7 8 -19 5 8 )  699 
W a tt, Jam es ( 1 7 3 4 - 1 8 1 9 )  254, 255; 

Considerations on the Medicinal Use of 
Factitious Airs (with B eddoes) 254 

W a u g h , W .A . 556
weapons, b io logical see b io logical w arfare 
w eather see clim ate 
W ea th erall, S ir D avid  (b. 1933) 595 
W e b b , Beatrice (1 8 5 8 -19 4 3 )  643 
W e b b , S idney (1 8 5 9 -1 9 4 7 )  643 
W e d g w o o d , Josiah (1 7 3 0 -9 5 )  255 
W eekes, R ichard ( 1 7 5 1 - 1 8 2 3 )  6 7 0 - 7 1  
W e id itz , H ans (d. c. 1536) 191 
W e ig e rt, C a rl ( 1 8 4 5 -1 9 0 4 )  581 
w eigh in g m achine (balance), San torio  228 
W e ir  M itch ell, Silas ( 1 8 2 9 - 1 9 1 4 )  512 
W e lc h , W illia m  H en ry  (1 8 5 0 -1 9 3 4 )  329, 

335 - 6 . 5 3 *. 604 
W elc h er, H erm ann (1 8 2 2 -9 7 )  342 
w elfare program m es 640
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W e llco m e , H en ry  (1 8 5 3 -19 3 6 )  449, 450 
W e llco m e  P hysiological R esearch 

Laboratories 450, 570 
W e llco m e  T r u s t 533 
W e lle r , T h o m a s H . (b. 1915) 459 
W e lls , H orace  (1 8 1 5 -4 8 )  3 6 6 - 7  
W ells , Sp en cer ( 1 8 1 8 - 9 7 )  363 
W en d ell H olm es, O liv e r  (18 0 9 -9 4 ) 3^9> 68° 
W e n d e ll H olm es, O liver ( 1 8 4 1 - 1 9 3 5 )  507 
wenre bing 150
W e p fe r, Johann Jakob (1 6 2 0 -9 5 ) 263, 545,

565
W ern ic k e , C a rl (18 4 8 -19 0 5 ) 509, 510 , 5 1 1 , 

548; Grundriss der Psychiatric 510; Lebrbuch 
der Gehimkrankheiten 510 

W e se le , A ndreas van see V esalius, Andreas 
W e sle y , John ( 1 7 0 3 - 9 1 )  267; Primitive Physick 

1747) 283 
W e s t A frica, m alaria in 21 
West Side Story (m usical) 519  
w estern rom an em pire, decline o f  m edicine 

9 0 -9 1
‘w estern ’ m edicine 6 - 8 ;  borrow ings from  folk 

m edicine 3 9 -4 0 ; and C h in ese  m edicine 12; 
coexistence w ith  folk m edicine 4 0 - 4 1 ;  and 
h om eopathy 3 9 0 -9 1 ;  treatm ent o f  
indigenous practices and beliefs 3 6 - 7 ,  see 
also h igh -tech  m edicine; scientific m edicine 

W estm in ster H ospital 298 
W estp h al, C a rl Friedrich  O tto  (18 3 3 -9 0 )

509, 540 
w et-n u rsin g 274
W e y e r , Johannes ( 1 5 1 5 - 8 8 ) , De praestigiis 

daemonum 196 

W h arto n , T h o m a s ( 1 6 1 4 - 7 3 )  5^2> 5^3 
W h ip p le , G e o rg e  ( 1 8 7 8 -1 9 7 6 )  557 
W h itb read , Sam uel (1 7 2 0 -9 6 )  298 
w hite blood  cells 33 1, 342, 456, 678, see also 

m icrophages 
‘w hite p lague’ see tuberculosis 
W h ite , R o b ert (b. 1926) 622 
W h itlo ck , R ichard 1 9 7 - 8  
W H O  see W o rld  H ealth  O rgan ization  
w h o o p in g  cou gh  237; decline in 19th C  427; 

in general practice post W W 1 6 8 4 -5 ; 
m agic rem ed y 4 1; m icro-organism s causing 
437; transm ission from  animals 18; 
vaccination 460; W H O  eradication 
cam paign 485, 486 

W h y tt , R o b ert ( 1 7 1 4 - 6 6 )  248, 251, 289, 537; 
On the Vital and Other Involuntary Motions of 
Animals 251 

W ild e , S ir W illia m  ( 1 8 1 5 - 7 6 )  3 8 4 -5 ;
Practical Observations on Aural Surgery . . .

385
W illis , circle  o f  i8 in ,  242 
W illis , R evd D r  Francis (1 7 1 8 - 1 8 0 7 )  2 7 1 - 3 ,  

493 . 49 6
W illis , T h o m a s  ( 1 6 2 1 - 7 5 )  2 2 I> 229> 24 2’ 24 3 >

249, 5 6 6 - 7 ;  Cerebri anatome 242; Pathologiae 
cerebri . . .  242 

W illo u g h b y , P erceval (1 5 9 6 -1 6 8 5 )  231 
w illow  bark: and aspirin 448; for agues 270 
W ilso n , Jam es (1 8 0 7 -6 7 )  382 
W in ch ester, hospital founded 298 
wind: in A yu rved ic m edicine 138, see also 

hum ours 
w ine, as disinfectant 86 
W in slo w , F orbes (1 8 1 0 - 7 4 )  501 
W in slo w , Jacob (1 6 6 9 -1 7 6 0 )  249 
W in tern itz, M ilto n  (1 8 8 5 -19 5 9 )  682 
W irsu n g, Johann G e o r g  (1 6 0 0 -4 3 ) 5^2 
W isem an , R ichard ( 1 6 2 1 - 7 6 )  187; Several 

Chirurgical Treatises 187; Treatise on Wounds
t87

Wissenschaft (academ ic science) 322 
w itch-sm ellers 31
witchcraft: and disease, A m erindians 164; and 

m adness 128; anthropological studies 481; 
Papal B ull on 1 2 9 -3 0 , 196; to  explain 

illness 34 
‘w itchd octors’ 482
witches: and illness 34; p ersecution 128, 196; 

psychiatrists’ explanation 196; Renaissance 
196

w itchfinders 34, 196 
w ithdraw al sym ptom s, drugs 664 
W ith e rin g , W illia m  ( 1 7 4 1 - 9 9 )  255, 270, 583;

An Account o f the Foxglove . . .  2 70 
W o h le r, Friedrich  (18 0 0 -8 2 ) 324, 325, 434 
W o lc o tt, E .B . (18 0 4 -8 0 ) 602 
W o lff , C asp ar Friedrich  (1 7 3 4 -9 4 )  249, 251;

Theoria generatitmis 251 
W o lfle r , A nton  ( 1 8 5 0 - 1 9 1 7 )  602 
w om b: G a le n ’s study 75; L eo n a rd o ’s drawings 

177; m edieval view  130 
w om bs, hire 625
wom en: and N ation al Insurance A ct 638; and 

state provision for m edicine 644; as healers, 
C h in a 1 5 8 -9 ;  ban from  practising 129; 
birth con trol 5 6 9 -7 0 ; cancers 575; 
com pulsory treatm ent o f  prostitutes, 
protests 4 2 1; disease, and m enstruation 77; 
disorders associated w ith, m edieval west 
1 2 8 - 3 1 ;  fem ale healers 129; intelligence, 
and d egeneration  51 x; m arriage as cure for 
p sychological disorders 82; m edical 
cam paigns 644; m edicalization o f  
com plaints 706; physical exam ination 676; 
psychological disorders, cure in  antiquity 
82; sex advice 698; sexual organs, m edieval 
opinion 130; socio-sexual pressures, and 
anorexia 706; w andering uterus 82; 
w ron gful incarceration in mental 
institutions 504, see also childbirth; 
fem inism ; gynaecology; labour; pregnancy 

w om en in m edicine: and physical exam ination 
o f  w om en 676; and private doctors 638;
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E g y p t 49; in m edical schools 358, 531; 
K o rea  1 5 8 -9 ;  M a rie  C u rie  6 0 7 -8 ; 19th C  
3 5 6 -8 ; R om e 78; 16th and 17th  C  231; 
T a u ssig  616; teach in g b y  E d d y  395, see also 
m idwives; nursing 

w o m en ’s com plaints, surgery for 364 
W o o d , Sam uel, Strictures on the Gout 245 
W o o d a ll, John (1 5 5 6 -1 6 4 3 ) , The Surgeon's 

Mate 1 8 6 - 7  
W o od w ard , Sam uel B. (1 7 8 7 -18 5 0 )  500 
w ord  blindness 5 14 , 547 
W o rd sw o rth , W illia m  (1 7 7 0 -18 5 0 )  3 i4 n  
w ork er pow er, and doctors 638 
w orkers: and paym ent for health care 636; 

diseases o f  see occupational diseases; health, 
late 19th C  6 3 8 - 9  

w ork m en ’s com pensation, doctors and 636 
w orkplace illness, Industrial R evolution  29 
w orld  diseases 4 6 2 -9 2  
w orld  food  p roduction, proposals 559 
W o rld  H ealth  O rgan ization  4 8 5 - 6 ;  and 

m alaria control 4 7 1 - 2 ;  and polio  eradication 
695; breast cancer deaths survey 604 

W o rld  W a rs see F irst W o rld  W a r; Second 
W o rld  W a r 

w orm s 16; tolerance against 22; transm ission 
from  animals 19 

w orm w ood, to  regulate fertility  37 
w ound healing: and p encillin  457; skin grafts 

592, 618 
w ound-m en 133
w ounds: C h au liac’s treatm ent 118; C lo w es on 

186; dressings 46, 47, 50, 188, 2 3 2 -3 ; 
M o n d eville , treatm ent 117 ; Renaissance 
treatm ent 1 8 6 - 7 ;  treatm ent, A ntiquity 47, 
59, see also gunshot wounds; infection; 
injury; pus 

W ren , C h risto p h er ( 1 6 3 2 -1 7 2 3 )  234 
W rig h t, A lm roth  ( 1 8 6 1 -1 9 4 7 )  443, 447 
w ron gful incarceration 5 0 4 -5  
wu xing 150, 15 2

W u n d erlich , C a rl ( 1 8 1 5 - 7 7 )  3 44 ~ 5» 34 >̂ 599; 
Das Verhalten der Eigenwanne in Krankheiten 

345
W u n d t, W ilh e lm  (1 8 3 2 -1 9 2 0 )  513 
W yn n e, H arriet 676

X-rays: as cause o f  cancer 576, 580; chest 606; 
d iagnostic 6 0 5 - 7 ;  discovery 6 0 5 -6 ; first 
606; screening 577, 606; side-effects 608; 
treatm ent w ith  6 0 6 -8

Xenopslla cheopsis 124 
xue 153, 154, 161

yaksma 136
Y alow , R osalyn (b. 192 1) 566 
yaws 17, 193
Y e  T ia n sh i, Wenre hin {c. 1740) 150
Yearsley, Jam es (18 0 5 -6 9 ) 385
yellow  bile 57; and fever 75; and m adness 81;

seasonal association 60, see also hum ours 
Yellow Emperor's Inner Canon of Medicine 147 
yellow  fever 464, 4 7 2 - 5 ;  A m erican  epidem ics 

165, 300, 4 17 , 418; and co lon ization  482; 
control 474; and ‘ filterable virus’ 459, 474; 
im m unization 475; international m easures
4 8 4 -5 ;  prevention  in U S A  419 ;
R o ck efeller eradication program m e 480; 
vaccination 460 

Y ello w  (H uang) River: cities, and disease 22;
diseases caused by irrigation  19 

Yeltsin , Boris 626
Yersin, A lexandre (1 8 6 3 -1 9 4 3 )  4 3 8 -9 ,

4 4 3 - 4  
Yersinia pestis 124 

yin yang 150, 15 2 , 153, 154 
yoga (Indian standardized com pound 

m edicines) 143 
Y o rk , hospitals 1 13 , 298 
Y o rk  R etreat 497, 498, 500 
Y o u n g , T h o m a s ( 1 7 7 3 -1 8 2 9 )  401 
Yunani m edicine 105, 143, 14 4  
‘yuppie flu ’ 6 8 8 -9

al-Zahraw i, A b u ’l-Q asim  K h a la f ibn A bbas 
(Albucasis, 9 3 6 -1 0 1 3 )  99, 108; Al-Tasrif li
man 'jaza 'an al-ta'lifgg  

Zaire, E bola fever 491 
Zara-ath 84
Zeiss, C a rl ( 1 8 1 6 -8 8 )  3 2 0 -2 1  
zin c chloride, as antiseptic 370 
Z irm , E douard (1 8 6 3 -1 9 4 4 )  618 
zodiac see astrology
Z o la , E m ile (18 4 0 -19 0 2 ), L'Assommoir 511 
zo o lo gy, A rabic treatises 101 
zoonoses 22 
zoophiles 703
Z o zre , Pharaoh (^.27 C  b c ) 49 
Zuchthaus 493
Z u rich , w om en m edical students 357 
‘zym o tic ’ diseases 325, 408, 4 14
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