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ABSTRACT

The use of laboratory animals in biomedical research is a topic of debate. Animals are utilized in study and
research for centuries. We give an integrative approach explaining why biomedical research cannot neglect
laboratory animal testing by outlining scientific, historical, ethical, and philosophical factors. Irrespective of
the ethical attitude one takes, there is widespread agreement that animals have moral value and that their welfare
must be regarded at the very least. It is not possible to replace in vivo animal experimentation because animal
physiology and pathology are the same as humans, and this environment is not possible in vitro labs.
National/international regulatory authorities have implemented a policy over 3 Rs (replacement, reduction, and
refining) so that cruelty to animals could be prevented and animals should be used if and only if there are no

alternatives available.
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INTRODUCTION

The word ethicsis derived from the Ancient
Greek word ethikos that’s meaning "relating to one's
character”, which itself comes from the root word ethos
meaning “character, moral nature".™!  Rushworth
Kidder states that "standard definitions of ethics have
typically included such phrases as 'the science of the
ideal human character' or ' the science of moral
duty™.[ Richard William Paul and Linda Elder define
ethics as "a set of concepts and principles that guide us in
determining what behavior helps or harms sentient
creatures”.®! Animal research ethics is referred to as "a
freshly coined word" by Tom L. Beauchamp in his
contribution to The Routledge Companion to
Bioethics.' The term "animal research ethics" has been
around since at least the 1980s. Jerrold Tannenbaum and
Andrew N. Rowan concluded that "animal research
ethics is still at a rudimentary state of development"."
They contrast this situation with the state of human
research ethics today.

In human history, animals have been utilized in study
and research for centuries. Research suggests that
Aristotle used animals in his research even in ancient
Greece, mostly to deepen our comprehension of living
things. However, the use of animal models did not
become widespread until the 18th and 19th centuries. J B
Van Helmont, Francesco Redi, and Pasteur used animals
in their research on the beginning of life. Animals were
employed to better understand human and animal
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anatomy, physiology, pathology, and pharmacology in
addition to investigating the fundamentals of life. The
most significant discoveries in biological understanding
have been made using animal models.”®! Animals have
aided in the creation of novel medications, vaccines,
surgical procedures, and anesthetic regimes. Although
there is some concern about extrapolating clinical
relevance from animal data,!”? there is no denying the
advancements made through the use of animal models.
Nearly 90% of the discoveries made by Nobel Prize
winners in Physiology and Medicine were made using
animal experiments. Animal species must satisfy
particular requirements in line with the ultimate objective
of the research to be used as a model. Many species,
including insects (Drosophila), nematodes
(Caenorhabditis  elegans), zebrafish, and frogs
(Xenopus), are utilized in biomedical research and
several mammals due to their close evolutionary
relationship to humans, including mice, rats, dogs, cats,
pigs, and monkeys.

Genetic engineering techniques can now be utilized to
create knockout or transgenic animals that are employed
in research with the advancement of genetic and genomic
technologies. The health of the model animal plays an
important role in obtaining correct results. For a correct
outcome, healthy and humanely raised animals must be
used. Research ethics refers to the set of rules, principles,
and norms that guide responsible, morally acceptable
scientific research in biomaterials and other fields of
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study. Biomaterials research, like almost every other
field, has been tainted by research misconduct from time
to time.’®°! The Animal Welfare Act passed in the United
States in 1970, stipulates that all experiments using
animals provide adequate veterinary care, including the
appropriate use of anesthetic, analgesic or tranquilizing
drugs.™® Current work discusses historical, ethical, and
philosophical issues that arise from the understanding
that using animals in biomedical research is necessary to
advance that field of study and is necessary for the
creation of medications and vaccines.

A historical perspective on animal research: The first
animal that was domesticated was the dog, which was
“the culmination of a process that initiated with
European hunter-gatherers and the canids with whom
they interacted”.™ An interesting example is the
creation of a model by Vivien Thomas and Alfred
Blalock that simulated the congenital heart defect
tetralogy of Fallot (commonly referred to as the blue
baby syndrome) in a dog. This concept permitted the
creation of the surgical procedure that presently saves
more than half a million children per year.!? The
parallels between human and animal physiology and
pathology were noted long ago, and the practice that we
today call ‘animal research’ is rooted back to the period
of ancient Egypt and Greece.™®! On the Origin of Species
Utilizing Natural Selection or the Preservation of
Favored Races in the Struggle for Life Charles Darwin's
classic work, was published in the 19th century,™* where
he demonstrated the remarkable parallels between
nonhuman species and humans. New scientific fields,
including pharmacology and immunology, were created
in the 20th century as a result of the indispensable
contribution made by laboratory animal research.

The emergence of animal research ethics: The history
of the regulation of animal research was a fundamental
step toward the emergence of animal ethics. In the
Helsinki Declaration, the welfare, rights, and interests of
the study subject take preference above scientific or
social goals.™ Research that is likely to cause harm,
impairment, or death to research subjects is explicitly
prohibited by the Nuremberg Code.™®

First of all, we discuss whether the animal has moral
concerns or not if the animal has then ethics is needed for
protection from cruelty to animals.

Do animals have moral legitimacy? What
characteristics an entity must possess to achieve the
status necessary to access the protections provided by the
moral and ethical standards of society? As Rosoff and
colleagues point out, the moral and legal status of
animals is a matter of significant debate, and the
arguments are unresolved.™”

If an animal has the following features then we said that
animal has moral legitimacy there are five features, at
least one or all of which may apply to specific animals.
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m Sentience: Sentience, for Bentham, was usually
understood as the capacity to feel pleasure and pain. it is
now uncontested that many animals are capable of
feeling pain. Equally, it is uncontested that causing pain
is morally problematic and so needs to be taken into
account in moral reasoning.

m Higher cognitive capacities: such as the use of
language or the ability to act according to plans, can be
understood as signs of intelligence. Some would say that
these attributes are exclusive to humans. For example,
Chimpanzees communicate through vocal sounds, facial
expressions, postures, and touch they alert other
chimpanzees to the whereabouts of food sources with
grunts and barks.*® Tool use Tufted capuchin monkeys
have been observed in the wild using stones to dig in the
ground to forage for food and to crack seeds.'! In
captivity they have been observed carrying probing tools
to a fixed apparatus baited with syrup in order to obtain
the syrup.®! There are also examples of situations when
animal behavior has been interpreted as altruistic toward
humans. For example, in 2004 a group of swimmers
reported that a pod of dolphins protected them from a
great white shark off the coast of New Zealand.?"

m The capacity to flourish: to consider what
environmental enrichments can be provided to attend to
the species-specific needs. Animals may fail to flourish
in laboratory conditions.

m Sociability: Reciprocity is commonly seen within
groups of capuchin monkeys and chimpanzees, involving
behaviors such as food sharing, grooming, and
cooperation.”? These activities are not always restricted
to family members but also extend to unrelated animals
i.e. non-kin reciprocity.

m The possession of life: How far human research ethics
applies to animals depends quite strongly on the moral
status we accord to animals. The fundamental guideline
of morality is to live virtuously, by treating animals with
kindness and justice. Currently, the welfare, rights, and
interests of the animals utilized for research are
subordinate to our scientific and social interests. This
distinction between human and animal research ethics
can only be justified if animals are morally inferior to
humans. The moral status of nonhuman animals is a
hotly debated topic, and no one can agree on what
exactly constitutes it or even if the concept has any real
application.

Some important ethical theories that can explain how
ethics in animal research is necessary: In what ways
animal clinical ethics can be applied, and what are those
characteristics that provide this access? It is here where
ethical theorists have a variety of perspectives.

Utilitarianism: An ethical theory founded by the

philosophers Jeremy Bentham and John Stewart Mill
between the 18th and 19th centuries. According to
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utilitarianism, the right action is the one that promotes
happiness or prevents pain for every affected subject. “If
a being is not capable of suffering, or enjoyment, there is
nothing to take into account” morally.”®! A related
approach by Raymond Frey, a strong promoter of the use
of animals in research, agrees that if the value of life
equals as abilities like intelligence, consciousness, and
self-direction develop, the value of that life rises as well,
deserving higher ethical standards.?* Frey wants us to
understand that some humans have a lower quality of life
than some animals for instance, compare a person in a
persistent vegetative state (PVS) who has no living
family or friends to a healthy chimpanzee who lives in a
social group in West Africa. In this unique case,
according to Frey, the greater level of protection should
go to the chimpanzee because its life is of a higher
quality.

Speciesism: The practice of considering and treating
members of a species as morally superior to members of
the other species. Establishing access to species
membership alone has been referred to as speciesism by
Peter Singer and is understood by him to be a negative
characterization analogous to sexism or racism.!

Awareness: The capacity to be aware of what is seen,
felt, heard, thought, and so on.

Responsibility: The capacity to anticipate the effects of
one's behavior and change it as a result.

The use of animals in laboratory testing increased
significantly in the 20th century as a result of the growth
in the biomedical sciences, paving the way for the
development of a brand-new field of research
and laboratory animal science. This is a multidisciplinary
area of science that aims to enhance the welfare of
animals used in experiments and contribute to their
quality. It covers the biology of laboratory animals, their
environmental needs, genetic  standardization,
microbiological control, as well as illness prevention and
treatment, experimental methods, anesthesia, analgesia,
and euthanasia, as well as alternatives to their use and
ethics.®

Advance research raised questions on the claim that the
current state of animal research is equal to that of human
research. The release of a special animal research issue
“Theoretical Medicine and Bioethics” in 2006 is one
potential catalyst for the development of animal research
ethics.*! In 2006 Walker and Pulhar, this special issue
includes two articles that draw a comparison between the
use of humans and the use of animals in biomedical
research.®®!  “Animal Research Ethics: Changing
Perspectives and Practices” was a Special Report written
by the Hastings Center and released in 2012E” here
questions about autonomy, consent, vulnerability, and
harm are directly addressed. In 2014 Cambridge
Quarterly of Healthcare Ethics published a special
section entitled “Neuroethics and Animals”™ and a year
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later the same journal published a special section on
“Moving Forward in Animal Research Ethics”.#? Both
special sections contain articles that discuss the question
of the autonomy of research animals in terms of the
possibility to assent or dessent.***4 In Europe, the use of
laboratory animals for research was first regulated by EU
Directive 86/609EEC and more recently by Directive
2010/63/EUR® that applies to all live nonhuman
vertebrate animals, including independently feeding
larval forms, fetal forms of mammals from the last third
of gestation during normal development, and live
cephalopods. 2010/63/EU is a well-balanced directive
that was passed after years of discussion between various
stakeholders, including researchers, patient associations,
and animal protection associations. The US Institute of
Medicine report on the use of chimpanzees for
biomedical and behavioral research, which was
published in 2011, served as the trigger for this debate
about animal autonomy.®®! Despite the recognition that
the scope of discussion on animal research in the context
of research ethics has been expanding quickly, this does
not mean that animal ethics are no longer a topic of
discussion.

Issue of Validity and Ethical justification: To more
fascinating questions of autonomy, harms and benefits,
justice, and vulnerability, which have definite analogies
in human research ethics, from the general question of
whether animal research is at all justified. There are
obvious differences, such as animals’ lack of autonomy
and personhood. The issue of informed consent, so
central to human research ethics, does not come up in
animal research ethics for obvious reasons. the critics
have asked why lack of autonomy or personhood leads to
stronger protections in the human case but weaker
protections in the animal case.”® Others have drawn
parallels comparison between autonomy concerns in
pediatric research and animal research, in particular
regarding nonhuman primates but possibly other higher
mammals as well %3

The majority of us that torturing animals is unethical, yet
we can utilize animals and take their lives to further our
own goals if doing so has justifiable benefits. Nonhuman
primates are an especially significant case because
animals with better cognitive capacities may have larger
welfare concerns since they have a stronger sense of self.
This evaluation of hazards and benefits raises at least two
significant issues. One cause for concern is the
assertion that many suggestions for animal research hold
that the suffering of the animals can only be justified if
their interests are given a significant discount.**¥! The
second issue is that we are unable to evaluate benefits
or harms in a way that would allow us to properly
compare one against the other, whether it be in a study
with nonhuman primates or more generally in animal
research. However, we can assess the anticipated benefits
and the potential drawbacks to determine whether the
trade-off is morally right. This method accepts the
impossibility of precise, objective, quantifiable
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measurements as well as the incommensurability of
benefits and damages without minimizing moral
judgment. Although a more thorough defense of this
strategy is outside the purview of this study, this
argument has been presented in great depth elsewhere
with nonhuman monkey research.”™ If we want to draw
on human research ethics in our discussion of animal
research ethics, this is the sort of issue that may be seen
to apply directly to animals, since they cannot give
informed consent either. In the case of nonhuman
primates and great apes, some animal advocates argue
that animal research, like nontherapeutic pediatric
research, is only justifiable if it poses no more than
minimal risk and burden to the research subjects.[*%
Beauchamp and Morton, have argued for upper severity
limits for animal research in general, excluding all
research that causes significant suffering.!*’!

In whatsoever scenario, drawing comparisons between
the ethical requirements for research involving
incompetent humans and research involving animals in
terms of upper limits of risk and harm is intellectually
stimulating and useful. It is also worth noting that the
justification for having different limits for humans and
animals, and, more broadly, treating human and animal
interests differently, is based on an argument about the
moral status of both humans and animals.**! As equal
moral standing with humans would suggest, setting the
upper limit of risk and harm in animal research at
"minimal risk and minimal harm" would undoubtedly
result in the elimination of the majority of animal
research; however, a higher limit of severe pain or
distress over an extended period, as is the case in EU
law, would have a significantly smaller impact on
biomedical research.*!

Ethical concern for using animals in biomedical
research: It is significant to mention that, in addition to
having the necessary technical skills, animal
experimentation needs ethical considerations to take
priority over scientific ones. Each researcher must have a
complete understanding of the biology and behavior of
the species animal model being used. Additionally,
researchers must understand the significance of the work
being performed and take into account all the
justifications for each unique project depending on a
strong scientific foundation. Animal ethics share a
defining quality with medical ethics: the limited direct
benefit of the "classical” moral theories. No overarching
theoretical framework in ethics can be used to determine
something with any degree of certainty. The right kind of
animal research ethics, the moral standing of animals, or
whether or not animal research is ethical. In addition to
viewpoints in favor of animal research."**1 A position in
favor of nonhuman primates research specifically,
utilitarian arguments has also been used to support
positions that are «close to being nonhuman
primates research.[®!  Peter Singer's preference for
utilitarianism, which he established in his works Animal
Liberation™ and Practical Ethics, is the most well-
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known utilitarian viewpoint in animal ethics.* The view
holds that we should act in a way that best serves our
carefully studied preferences or objective interests,
which in the case of animals equates to issues with
pleasure and suffering.

The majority of the current regulatory frameworks for
animal research are utilitarian. They strive to minimize
animal suffering, which must be justified by the
research's prospective scientific or medicinal benefits. In
stark contrast, deontological issues predominate in the
ethics of human research. We have, to use a phrase from
Robert Nozick, “utilitarianism for animals Kantianism
for people”.®™ The animal rights approach has produced
some of the strongest positions against the use of animals
in research. Rather than focusing on rights and duties,
some deontological theories are based on the concepts of
dignity and justice, such as Nussbaum’s capabilities
approach to animal ethics.*™ Nussbaum’s theory would
vastly limit human uses of animals but with the notable
exception of allowing the use of animals for biomedical
research. Ethical theory by itself offers little direction,
much as arguments may be made for a variety of
viewpoints on the use of animals in biomedical research
from both utilitarian and deontological moral
perspectives. Rosalind Hursthouse, argues that what we
can and cannot do with nonhuman animals depends on
the circumstances and our relationship with the
animals.®¥ The fundamental guideline of morality is to
live virtuously, in this case by treating animals with
kindness and justice. Garret Merriam similarly argues
that from the standpoint of virtue ethics, much of animal
research is unjustified, very little of it is justified, and the
rest is in between, requiring careful moral judgment.®¥
Walker has specifically applied virtue ethics to
nonhuman primate research, focusing on the moral
character development of primate researchers as well as
the social and institutional frameworks that play a role in
that process.’! Several approaches to virtue ethics
promote moral reflection, moral character development
in people who undertake animal research, and the
formation of caring relationships between researchers
and their animal subjects, but none of them promote an
absolutist position on the conduct of animal research.

The "Replace, Reduce, Refine" (3R) principle, proposed
by English researchers William Russell and Rex Burch
in 1959,55%¢5" s a general principle that underpins these
laws and is also validated by the internationally
recognized and accepted guidelines of the Guide for the
Care and Use of Laboratory Animals.”® According to
the 3Rs, experimental procedures must always adhere to
the three basic principles listed below.

To replace animals with alternative methods (or lower
species) if possible. Replacement is the major goal for
the use of animals in science. Animals should be
replaced with in vitro or silico tests®®®¥ or with
invertebrates, ! microorganisms, cell cultures, organs,
or even cellular fractions. The ideal replacement would
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be a protocol conducted with no use of animals. For
example, the regulation prohibited the use of great apes
for study wunless there are extremely specific
circumstances, although this has not been the case in
Europe since 1999. The National Institutes of Health
are gradually ceasing to use chimpanzees in research. In
the United States, effectively terminating the usage of
great apes.[*>%)

To reduce the number of animals to the minimum
required for statistically valid results. Reduction is the
application of methods that allow a reduced number of
animals to be used in a protocol. This can be achieved by
detailed planning of the experiments, guaranteeing that
results will have statistical significance. The use of
animals presenting the same or a similar genetic
background also ensures a low fluctuation of the data,
thereby reducing the number of animals that need to be
used in a study. Many websites are available to access
statistical methods that allow an accurate calculation of
the number of animals to be used in an experiment.
Nowadays, access to several available databases
sometimes allows the number of animals used to be
reduced or in some cases allows their use to be avoided
completely.

To refine the use of animals by minimizing their pain
and suffering as well as improving husbandry, housing,
and welfare. Refinement consists of the application of
methods that avoid animal suffering, such as the use of
anesthesia during a procedure and analgesic regimens for
pain relief during recovery; the use of non-invasive
techniques; housing conditions that provide a
comfortable and safe environment and training the
animal to cooperate with procedures

The most adamant opposition to using animals in
research is cautious of or openly antagonistic to any
theoretical base of its beliefs. This opposition uses an
"exposure and persuasion” technique and appeals to
people's concern for animals. The premise is that animals
are cruelly abused and exploited and that the most
effective way to get people to oppose using animals for
research or other purposes is to bring their suffering and
injustice to public attention.®]  Every theoretical
approach, according to this perspective, just obstructs or
detracts from the goals of political activists. Instead of
engaging in philosophical discussions, organizations that
support the use of animals in research frequently
highlight the benefits of animal research for children and
pets but are not aware of any academic discussions by
animal research advocates about the value of a
comparable anti-theoretical position in favor of animal
research. The objective of the guidelines is to promote
the humane care of animals used in biomedical research
and provide the legal aspect for the experimentation on
the animals.

Today's application of laboratory animals:
Experiments on laboratory animals are now carried out
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on a global scale for a variety of purposes and fields of
study. Laboratory animals are used to model the
pathologies of humans and other animals, develop new
pharmaceutical products, manufacture vaccines, and
conduct toxicological studies. According to a recent
report, in 2015, 37 countries with available statistics
reported the use of the most common use of experimental
animals, with an estimated number of 20,496,670
procedures, followed by Japan and the United States,
each with an adjusted number of approximately
15,000,000 procedures. Mice and rats are by far the most
commonly used animals, followed by birds, fish, reptiles,
amphibians, and cephalopods. Dogs and monkeys are
used far less frequently, primarily in China and the
United States. The total number of dogs and monkeys
used in the 36 countries that shared data was 112,265 and
92,431, respectively. Another statistical report found that
between 2014 and 2016, the total number of procedures
performed on laboratory animals in Europe remained
relatively  stable, ranging from 10,356,578 to
10,853,401.°81  Animal experimentation is strictly
regulated in all countries and can only be carried out by
the 3Rs laws.

Can biomedical research avoid using laboratory
animals? Consistent with the 3Rs is a commitment to
engage in animal testing only when valid alternatives are
unavailable. The main possible alternatives to in vivo
tests are in vitro cell and tissue cultures or in silico
computer-assisted  experiments.®  These alternative
methods are indeed largely practiced in biomedical
research, and their use has greatly contributed to the
reduction of laboratory animals. While the complexity of
various organs such as the brain and difficulty
mimicking the function of a human organism in vitro or
in silico make it impossible to fully replace in vivo
laboratory animal testing. In fact, in most cases, the only
way to study pathologies that afflict both humans and
other species is by replicating them in animal models.
The efficacy and toxicity of new drugs and vaccines, at
some point in their development, can only be studied in
living animals.["®! Testing a drug on a single cell or using
an in silico approach or both would undoubtedly aid in
identifying important properties of molecules that
determine whether they are viable for further
development. However, only animal testing allows for
verification of their efficacy and safety profile. The
alternative is an unsustainable and thus unethical risk of
developing treatments with unknown safety and efficacy.
To mitigate these risks, drug regulatory agencies require
that any new medication, vaccine, or cure, in general, be
tested in laboratory animals before being approved for
clinical use.

Thalidomide tragedy history of thalidomide is the most
well-known example of what can happen when drugs are
developed without adequate preclinical testing. After
only being tested in rodents and never during pregnancy,
this drug was commercialized in 1957 to treat insomnia,
headaches, and nausea. Unfortunately, it was widely
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used by pregnant women to treat nausea and vomiting.[™

During that time, there were an unprecedented number of
cases of phocomelia and other birth defects in all 46
countries where the drug was sold. Many Years later,
thalidomide was identified as the cause of this disaster
and was removed from the market. This sparked some
debate about the predictive power of animal
experimentation.™ This dramatic experience led to the
establishment of new guidelines and laws to regulate the
preclinical testing of drugs. For example, these new
guidelines stipulated that any new molecule or vaccine
must be tested on at least two different animal species
before moving to the clinical stage. Thanks to advances
in the optimal use of laboratory animals, the risks for
humans can be minimized by detecting the toxicity of
new drugs very early during development. Recent data
indicate that approximately 80% of compounds that are
under development fail to enter the clinical stage, and
approximately 40% of them are stopped after a lack of
tolerability or signs of toxicity is found in laboratory
animals.["!

How ethical issues can be resolved: Animals are
essential in the development of biomaterials, particularly
in clinical translation.’ but their use raises ethical
concerns for many stakeholders. Biomaterials scientists
should incorporate these principles, known as the 3Rs,
into their experimental designs, use strategies to comply
with them when possible, and be aware of biomaterials'
important role in developing additional strategies that
can help reduce or replace animal use in research in the
long run./”® The ethical issues may be resolved by.

In Vitro Animal Replacement: When assessing host-
material interactions, in vitro assays cannot replicate the
complex immune, mechanical, and cellular factors
provided by animal models. Recent advancements in
tissue-/Microfluidics, organ-on-a-chip technology, and
bioprinting are being used to investigate isolated
physiological systems by simulating highly complex
microenvironments.[’® Many of these biomaterial-based
platform technologies offer greater spatial and temporal
control than in vivo animal models, positioning them as
potential alternatives to animal models, future cost-
cutters in preclinical development, and valuable time-
saving preclinical models.”” While cell monolayers have
long been used for drug screening or toxicology,™®
biomaterials now allow for multi-dimensional,
physiologically relevant studies. Tissues with similar
constructions are better able to predict in vivo tissue
functions and drug activities."*® The combination of
biomaterials and microfluidics has been crucial in
allowing precise manipulation of chemical gradients,
fluid dynamics, three-dimensional tissue architecture,
and cell behavior in vitro models.B% Microfluidics is
also being used for elevated nanoparticle screening,
which is speeding up clinical translation and replacing
animal models with arguably more effective and time-
efficient models.®® Advanced biofabrication and
bioprinting techniques are also being used to create
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complex in vitro models of biomaterial-cell

interactions. 4!

Consolidation of preclinical animal testing: While in
vitro tests should not be used in place of animal testing in
many cases, well-designed large animal studies can
effectively consolidate in vivo testing requirements to
reduce the number of animals used.®™ The Food and
Drug Administration (FDA) and the Center for Devices
and Radiological Health (CDRH) of the United States
have recently issued guidance that encourages the
replacement, reduction, and refinement of in vivo
biocompatibility testing with International Standard 1SO
10993-1 (Biological evaluation of medical devices). As
stated by Hampshire and Gilbert, Large animal model
studies, according to this guidance, can provide robust
biological data that can be used to replace small animal
models, particularly in tests for systemic toxicity, chronic
implantation, and in vivo thrombogenicity. By
recognizing potential improvements in medical device
testing efficiency, the FDA and CDRH have helped to
reduce the animal burden and economic resources for
biocompatibility  testing of biomaterials. When
conducting in vivo biomaterial testing, biomaterial
researchers should continue to collaborate across
academic, industry, and regulatory bodies to address the
3Rs.

Ethical principles in the indian scenario: In the Indian
Scenario Animal use in the institutions are supervised by
the Committee for the Purpose of Control and
Supervision of Experimentation on Animals (CPCSEA)
now called CCSEA (Committee for Control and
Supervision of Experiments on Animals) guidelines
which are controlled by Ministry of Environment and
Forests (Animal Welfare Division), Government of
India. CCSEA mainly controls the Institutional Animal
Ethics Committee (IAEC) and Institute Biosafety
Committee (IBSC/IBC).

The objective of guidelines is to promote the humane
care of animals used in biomedical research and provide
the legal aspect for the experimentation in the animals
Principle 1 “Experiments on animals” including
experiments involving operations on animals may be
carried out for the purposes of advancement by new
discovery of physiological knowledge; or of knowledge
which is expected to be useful for saving or prolonging
human life or alleviating suffering; or for significant
gains in the wellbeing for the people of the country; or
for combating any disease, whether of human being,
animals or plants.

Principle 2 Animals lowest on the phylogenetic scale
i.e., with the least degree of sentience, which may give
scientifically valid results, should be used for any
Experimental procedure. Experiments should be
designed with the minimum number of animals to give
statistically valid results at 95% level of confidence.
Alternatives not involving animal testing should be given
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due and full consideration and sound justification
provided, if alternative, when available, are not used.

Principle 3 Proper use of animals in experiments and
avoidance or minimization (when avoidance is not
possible) of pain and suffering inflicted on experimental
animals should be an issue of priority for research
personnel, and unless the contrary is scientifically
established, investigators should process on the basis that
procedures that cause pain or suffering in human beings
will also cause similar pain or suffering in animals. All
scientific procedures adopted with animals that may
cause more than momentary or slight pain and/or
suffering should be performed with appropriate sedation,
analgesia, or anesthesia.

Principle 4 Persons engaged in animal experimentation
have a moral responsibility for the welfare of the animals
after their use in experiments. Investigators are
responsible for the aftercare and/or rehabilitation of
animals after experimentation and may be permitted to
euthanize them. Animals only in the following situations
are euthanizing (a) When the animal is paralyzed and is
not able to perform its natural functions; it becomes
incapable of independent locomotion; and/or can no
longer perceive the environment in an intelligible
manner. (b) During the course of the experimental
procedure, the animal has been left with severe recurring
pain and the animal exhibits obvious signs of long-term
extreme pain and suffering. (c) In situations where non-
termination of the animal experimented upon would be
life-threatening to human beings or other animals. Costs
of aftercare and/or rehabilitation of animals post-
experimentation are to be part of research costs and
should be scaled per animal in positive correlation with
the level of the sentience of the animals.

Principle 5 The living conditions of animals should be
appropriate for their species and contribute to their health
and comfort. The housing, feeding, and care of all.
Animals used for biomedical purposes must be directed
by a veterinarian or other scientist in a relevant discipline
who is trained and experienced in the proper care,
handling, and use of the species being maintained or
studied. In all circumstances, veterinary care shall be
provided as necessary.

DISCUSSION

In current practice, animals are thought to have a moral
status that is lower than humans; that is, they matter
morally but less than humans. How much they matter
depends not only on the species but also on our relation
to them. As a result, companion animals are frequently
thought to be more important than animals raised for
food. In animal research ethics, some animal advocates
argue for an equal moral status of sentient animals to
humans. This would make human research ethics fully
applicable to animals as vulnerable subjects that are not
competent to give consent but would not necessarily lead
to the complete abolition of animal research.®” The use
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of laboratory animals in biomedical research is a matter
of intense public debate. Indication of Recent statistics
that about half of the western population, sensitive to this
discussion, would be in favor of animal testing while the
other half would oppose it. Outlining the scientific,
historical, ethical, and philosophical aspects, we provide
an integrated view explaining the reasons why
biomedical research can hardly abandon laboratory
animal testing. Here we retrace the historical moments
that mark the relationship between humans and other
animal species. Then starting from Darwin's position on
animal experimentation, we outline the steps that over
time allowed the introduction of laws and rules that
regulate animal use in biomedical research. In our
analysis, we present the perspectives of various authors,
intending to delineate a theoretical framework within
which to insert the ethical debate on laboratory animal
research. Through the analysis of fundamental
philosophical concepts and some practical examples, we
propose a view according to which laboratory animal
experimentation becomes ethically acceptable as far as it
is guided by the goal of improving humans and other
animal species i.e.,, pet's life. Among the elements
analyzed, there is the concept of responsibility that only
active moral subjects have towards themselves and
passive moral subjects. We delineate the principle of
cruelty that is useful to understand why research in
laboratory animals should not be assimilated into a cruel
act. Moreover, we touch upon the concepts of necessity
and “good cause” to underline that, if biomedical
research would have the possibility to avoid using
animals, it would surely do that. To provide an example
of the negative consequences occurring from not
allowing laboratory animal research, we analyze the
recent experience of the Covid-19 epidemic. Finally,
recalling the principle of ‘“heuristics and biases” by
Kahneman, scientists should reconsider the way they are
conveying information about their research to the general
public. Most animal research is harsh and pointless and
the morally upright and courageous person should
support initiatives and groups that seek to end cruel and
pointless animal research.

CONCLUSION

Animals, or some higher mammals such as nonhuman
primates, are accorded the same moral status as humans,
it will be difficult to avoid human research ethics will
apply to them, giving them the same protections as
human research subjects who are not competent to give
informed consent. Current situation state of knowledge
and technology, it is not possible to replace in vivo
animal experimentation because animal physiology and
pathology are the same as humans no such environment
is provided by in vivo background in several scientific
disciplines with alternative methodologies.
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