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ABSTRACT

Traditionally, humans have used herbal medicines for remedying various diseases since time immemorial. One
major and overriding criterion in the selection of herbal medicines utilized in health care provision is safety. The
LD50 for a particular substance is the amount that can be expected to cause death in half of animals (mice/rat). The
objective of the paper was to comprehensively review the literature on the toxicity (LD50) of commonly used
medicinal plant. We reviewed relevant articles and books published over the years on botany/ ethnopharmacology
for their toxic effect; Vitex madiensis Oliv, Aquilaria malaccensis, Aristolochia longa, Psidium guajava, Annona
squamosa, Lagerstroemia speciosa, Combretum micranthu, Ficus deltoidea, Peganum harmala, Rhizophora
racemosa, Mangifera indica, Warburgia ugandensis, Alysicarpus glumaceus, Abrus precatorius, Aloe barbadensis
and Tephrosia vogelii. We searched several scholarly publication. LD50 method of determining toxicity was
mainly by OECD's and Lorke's, crude plant extracts were the most commonly used, Water and methanol were
common solvent used, Biochemical, haematological and histopathology studies were the assay carried out to
ascertain lethality (LD50) of the plant extract. The LD50 value varied with the type of cells, extracts and solvent
used, making direct comparison of the plant species difficult. Most of the plant had tolerated LD50, two of plant
species were toxic, namely; Abrus precatorius and Peganum harmala (2345 mg/kg and 1.8, 2.4 and 2.5mg/kg)
respectively in animal models, the remaining fourteen plant species were non toxic. W. ugandensis decoctions were
reported to cause adverse effect in humans by herbalist.

KEYWORDS: Acute toxicity; Chronic toxicity; Hematological parameters; Biochemical parameters; Safety.

INTRODUCTION

In recent years, the use of medicinal plants has risen
rapidly and is very popular. The World Health
Organization has estimated that 80% of African and
Asian residents use traditional medicines to maintain
health and treatment of disease. Research on the use of
traditional medicines, including herbal medicines, has
been rapidly increased, both in developed and developing
countries.' Literature on antianaemia, antidiarrheal and
antimalarial activities of plant-based products is on the
increase as a result of volume of work carried out by
Scientists.”®) One major and overriding criterion in the
selection of herbal medicines utilized in health care
provision is safety.!! Side effects should be reduced to
the barest level if any herbal extract must be used as a
drug. Plant’s extract should not only be efficacious but
also safe for consumption. The earliest report of the
toxicity of herbs originated from Galen, a Greek
Pharmacist and Physician who showed that herbs do not

contain only medicinal constituents, but may also be
constituted with harmful substances. Thus, the common
belief that those concoctions from medicinal plants are
natural and generally regarded as safe does not always
hold true. Therefore, evaluating the toxicities of herbal
bioactivities is necessary particularly when the bioactives
are amenable to the development of drugs for treating
human ailments. Toxicity testing can reveal some of the
risks that may be associated with use of herbs, therefore
avoiding ﬁ)otential harmful effects when used as
medicine.l’

Acute toxicity test is test in which single dose of the drug
is used in each animal on one occasion only for the
determination of gross behavior and LD50 (the dose
which has proved to be lethal causing death to 50% of
the tested group of animals). It is usually the first step in
the assessment and evaluation of the toxic characteristics
of a substance. It is an initial assessment of toxic
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manifestations, providing information on health hazards
likely to arise from short-term exposure to drugs.’® The
LD50 for a particular substance is the amount that can be
expected to cause death in half (i.e. 50%) of a group of
some particular animal species, usually rats or mice,
when administered by a particular route.”! It is usually
expressed as the amount of chemical administered (e.g.
Milligrams) per 100 g (for small animals) or per
kilogram (for bigger subjects) of the body weight of the
test animal.'”! LD50 obtained at the end of a study is
reported in relation to the route of administration of the
test substance e.g. LD50 (oral), LD50 (dermal) etc. The
most frequently performed lethal study is the oral LD50.
Generally, the smaller the LD50 value, the more toxic
the substance is and vice versa. The objective of this
paper was to critically review the literature on the
toxicity of commonly used medicinal plant species in
treating various disease and to establish any correlation
between traditional use and toxicity.

LD50 studies on some medicinal plants Vitex madiensis
Oliv Vitex genus to which belongs Vitex madiensis Oliv.
is widely distributed in forest regions areas of East,
Central, and West Africa. This plant was formerly
classified in the Lamiaceae family.'!? Generally, the
roots are used in the form of maceration to treat anemia,
asthma, diabetes, and diarrhea, while the bark extracts
are used in derma and dental diseases.®! Several
bacterial species and Plasmodium falciparum showed
sensitivity to dichloromethane, ethyl acetate and
methanolic extracts of the leaves and stem bark of Vitex

madiensis as an antioxidant, antimicrobial and anti-
14,15]

plasmodial activities respectively.! His-aqueous
extract has an analgesic effect on mice.™®'" reported that
extract of Vitex madiensis. The oral LD50 was

determined with the mortality rate by the Dragstedt and
Lang method. In sub-acute toxicity, a daily single oral
dose of Vitex madiensis aqueous extract 0.1g/kg and 1
g/kg (about the LD50). The LD50 calculated was 1.4
g/kg with change in mobility behavior, weight loss,
alopecia, asthenia, convulsion, and bloating of the
abdomen. The aqueous extract of Vitex madiensis
induced significant changes in body weights. However,
hematological, and biochemical parameters showed a
significant decrease in ALT, AST, and creatinine levels
suggesting disturbances of haemopoiesis, liver, and
kidney functions.*® under Standard procedures using
OECD Guideline helped to consider the Vitex madiensis
extract and thus, reported the extract as non-toxic with an
LD50 greater than 5000 mg / kg in mice.

Aquilaria malaccensis

A. malaccensis is a native species of Aquilaria in
Malaysia, Indonesia, and Thailand. It is classified under
the family Thymelaeaceae and one of the agarwood-
producing trees. It is locally known as karas, engkaras,
gaharu, or depu.®'% addressed the local ethnomedicinal
use of A. malaccensis in treating general dropsy or
oedema using. Hepatoprotective effect,”™™ anticancer
activity.®  antidiabetic.”?  and  antimicrobial

activity.®?1 |t's essential oil can act as mosquito

larvicidal and repellent.?>?%! reported based on.”?! The
assessment of acute toxicity based on the.?

Organization  for ~ Economic  Cooperation  and
Development (OECD) Guideline 420 revealed findings
at a dose of 2000 mg/kg body weight, Aquilaria
malaccensis did not influence mortality, clinical
appearance, body weight gain, or necropsy. In the sub-
acute toxicity, all doses did not significantly modify the
body weight and food and water intake. In male rats
treated with 2000 mg/kg, there was a significant
reduction in the relative weight of liver, there was also an
increase in alkaline phosphatase and alanine
transaminase was also observed in different groups
among the female rats. A significant decrease in the
creatinine level was also seen among male rats
administered with different doses of Aquilaria
malaccensis. In both sexes, histopathological analysis
had shown abnormalities in the liver and kidney of rats
treated at the dose of 2000 mg/kg.®” Rizky et al.,
unraveled the Thomson-Weil method for the
measurement of LD50 values. The LD50 for male mice
of various plant extract (Aquilaria malaccensis) was
2454mg/kg body weight, while others; 1546 mg/kg body
weight and 2065mg/kg body weight respectively. The
LD50 value for female mice was a pseudo LD50.

Aristolochia longa L. Aristolochia longa L. is a common
medicinal plant widely distributed in Algeria that
belongs to the family Aristolochiaceae. The plant
commonly called “Beroustoum in Algeria, Aristolochia
longa is used as sources of abortifacient, emmenagogue,
sedative, analgesic, anti-inflammatory, anti-feedant,
muscle relaxant, antihistaminic, and antiallergic drugs.®"
Avristolochia species have been used in herbal medicines
since ancient times for treatment of snakebite, festering
wounds, and tumors.®*>*¥ reported the LD50 of
Aristolochia longa, the procedure was followed by
OECD (Organization of Economic Cooperation and
Development) guidelines 423). The acute oral toxicity
result revealed that LD50 of the tubers and fruit aqueous
extracts was respectively more than 12 g/kg and 5 g/kg,
but LD50 of the aerial aqueous extract was at 5 g/kg. It
also revealed that liver and kidney function of different
groups receiving high doses was affected as ASAT,
ALAT, Urea, creatinine was significantly increased.
Histological examination showed alterations of the renal
parenchyma and the liver which is greater in animals
treated with high dose.® also reported the
administration of the aqueous extract induced the
appearance of several symptoms of toxicity like
weakness, convulsion, diarrhea, hypoactivity. It showed
that the highest dose killing all animals or LD100 is 12 g
/ kg, maximum tolerated dose is 5 g / kg and the LD50 is
7.6 g/kg. The study suggest non toxicity of the
Aristolochia longa aqueous extract.*? Also there was a
likely toxic effect of the extract on liver and kidney
function, histopathological examination showed organ
toxicity, the team of researchers concluded that ALAE
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has a low toxicity potential in non prolonged oral
administrations. However, another findings has it that at
high chronic oral doses, A. longa appears to have
significant toxicity on the organs tested.™

Psidium guajava

Psidium guajava belongs to the family Myrtaceae, it is
considered to have originated from tropical South
America. Psidium guajava tree grows in tropical and sub-
tropical areas of the world such as Asia, Africa and
Hawaii.®® The plant is also called Guava in English. In
Nigeria, the common names include, guaba in Yoruba,
giba in Hausa, gova in Igho and ugwaba in Efik."=®!
Various parts of Psidium guajava plant have been used in
traditional medicine to manage conditions like malaria,
gastroenteritis, vomiting, diarrhea, dysentery, wounds,
ulcers, toothache, coughs, sore throat, and inflamed
gums, diabetes, hypertension, obesity.®***1 Showed the
acute toxicity of the LD50 of the extract of P. guajava to
be less than 5000 mg/kg. Chronic toxicological study
revealed that at 200 mg/kg, there were no significant (P >
0.05) differences in hematological and biochemical
parameters, and there were no alterations in the histology
of the organs, however with increased dose the
concentrations of the liver biomarkers were increased,
with distorted liver. Additionally,? Yamssi et al., also
revealed that the methanol extracts of P. macrophylla and
P. guajava showed no evidence of single dose toxicity
(5000 mg/kg). The acute toxicity study showed no signs
of toxicity, hematological or histological parameters. So
the LD50 values of the tested extracts were more than
5000 mg/kg body weight.

Annona squamosa

Annona squamosa commonly known as custard Apple or
Sweet Sop is a semi-evergreen shrub or small tree
reaching 6-8m (20-26ft) tall. The plant is a native of
tropical America and the West Indies, but its original
home is uncertain.® It has antibacterial, antimalarial
activity.[**! Administration of the methanolic extract of
Annona squamosa significantly prevent isoniazid-
rifampicin-induced elevation in liver marker enzymes,
together with increased total protein and reduced
glutathione (GSH) levels.""

According to,® the LD50 (Lorkes method) was found to
be greater than 5000mg/kg body weight without any
significant decrease (p>0.05) in body weight.
Biochemical analysis of Aspartate amino transferase
(AST), Alanine amino transferase (ALT), Albumin and
globulin of animals administered with extract showed no
significant difference (p>0.05), however concentration of
Alkaline Phosphatase (ALP) indicated obvious changes
in the treated groups (p<0.05). Also, histopathology of
the kidney revealed some inflammation at 1000, 1600,
and 5000 mg/kg body weight.*® also acceded with
Saleh's report: the team administered varying doses of
ethanolic extract of Annona squamosa. The results
showed that the ethanolic extract of A. squamosa leaves
with doses of 2,000 and 5,000 mg/kg bw did not show

any toxicity signs. At a dose of 5,000 mg/kg bw caused
hydropic degeneration, necrosis hepatocyte, glomerular
atrophy, and tubular dilatation. No mortality was
observed. It was estimated that LD50 of ethanolic extract
of A. squamosa leaves was higher than 5,000 mg/kg and
the extract were practically non-toxic.

Lagerstroemia speciosa

Lagerstroemia speciosa (LS) leaves are known as
banaba, and the tree is popular in the Philippines. People
have been using a decoction of L. Speciosa leaves as
blood-glucose-lowering aid for several years.* It has
antioxidant activity in HepG2 cell lines.[*®! It has anti-
inflammatory  activity.***”  reported Lagerstroemia
speciosa (LS) leaves, single oral dose of LS (2000
mg/kg). It was done as per Organization for Economic
Co-operation and Development (OECD) guidelines 423
for acute toxicity studies." and OECD guideline
407.52% The LS (2000 mg/kg) did not illustrate any
indications of toxicity or mortality through the whole
observation time in acute toxicity experimentation.
Therefore, LS’s approximate median lethal dose is
assessed to be greater than 2000 mg/kg. The body
weight, organ weight, food, water intake, biochemical,
haematological parameters, and histopathology were
studied. The findings of this study showed no mortality
or morbidity was found in acute and sub-acute toxicity
studies in rats.

Combretum micranthum

Combretum micranthum (CM) (Combretaceae) is widely
used in traditional medicine throughout West Africa for
the treatment of diabetes, hypertension, inflammation,
malaria and liver ailments. In a recent research it was
demonstrated that CM has nephroprotective potentials in
diabetes mellitus, hypertension and renal disorders.
Combretum micranthum exhibited good antioxidant and
nephroprotective potentials in in-vivo, ex-vivo and in-
vitro HEK-293 (Human embryonic kidney) cell line
experiments.>* and nephroprotective activity in cisplatin
induced nephrotoxicity in rats.*® According to.”® The
C. micranthum extract upon subjection to Fourier
transform infrared spectrophotometric examination, no
cyanide toxic compound was detected. This suggested
that the C. micranthum extract may not contain toxic
substances, no mortality or adverse effects were noted at
the dose of 5000 mg/kg, and no adverse effect related to
body weight, general behaviour, relative organ weights,
hematological and biochemical parameters.
Histopathological examination of vital organs showed
normal architecture suggesting no morphological
alterations. The median lethal dose of the extract was
estimated to be more than 5000 mg/kg.*" Combretum
micranthum showed no toxicity when administered
orally to mice (LD50 > 2000 mg/kg). C. micranthum is
non-toxic.®® adopted.®® method. Administration of the
aqueous extracts did not produce any mortality in the rats
for dosages of up to 5000 mg/kg at a daily dose of 500
mg/kg, the serum liver enzyme activities was
significantly high, whereas those treated with a daily
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dose of 1500 mg/kg had serum liver enzymes activities
even higher than those treated with 500 mg/kg dose rats.
Thus, both 500 and 1500 mg/kg doses for seven days
induce liver toxicity.

Ficus deltoidea

F. deltoidea is a perennial cultivated plant whose height
rarely exceeds 2 m. In some countries, these plants are
known by various names such as Mas Cotek in Malaysia,
Barito Barat in Indonesia, Agoluran in the Philippines,
and Kangkalibang in Africa.*™ The fruit is chewed to
relieve headaches  and toothache, wounds,
rheumatism.[®¢21 Conventionally, these plants are also
consumed to help strengthen a woman’s womb after
giving birth.’%® and function as a libido booster for
men and women.'**®*] showed that the ethanol extract of
F.deltoidea Jack leaves at 2000 mg/kg BW dose resulted
in no symptoms of toxicity and mortality, indicating that
the 50% lethal dose (LD50) was above 2000 mg/kg BW.
Meanwhile, there were no behavioral changes,
significant differences in weight changes, hematological
parameters, and serum biochemistry of mice in
subchronic toxicity tests. The LD50 of the ethanol
extract of F. deltoidea leaves for mice >2000 mg/kg is
considered as practically non-toxic. The acute toxicity
study showed that the LD50 of the extract was greater
than 5000 mg/kg.!® also reported that the subchronic
toxicity study, there were no significant adverse effects
on, body weight, organ weights, mortality, clinical
chemistry,  hematology, gross  pathology, or
histopathology.

Peganum harmala

Peganum harmala, also called in Morocco harmal, is a
species of medicinal plant of the family Zygophyllaceae,
perennial, with yellowish-white flowers and small dark
brown seeds.®” It is a perennial herbaceous glabrous
plant that grows in semi-arid range lands and sandy soils,
especially along the Mediterranean region in North
Africa and the Middle East.®® In Morocco Peganum
harmala intoxication, is responsible for 4.6% of all plant
poisonings received at the Poison Control Center of
Morocco (CAPM) in 2010. Peganum harmala The most

important  traditional uses of P. harmala are
cardiovascular, gasterointestinal, nervous, endocrine,
neoplasm and tumors, pain relieving, diabetes,

respiratory diseases, disinfectant, anti-pyretic, skin and
hair, ulcers, rheumatism, arthritis and inflammation. %™

Administration of the aqueous extract at different doses
taken intraperitoneal injection on male mice showed
severe symptoms of toxicity. These symptoms are
presented by Drowsiness, hypoactivity, anorexia,
isolation, bradycardia, difficulty breathing, exicitaion and
death, the results obtained show that, the highest dose
that killed all animals or 100% lethal dose (LD 100) is 10
g / kg for peganum harmala L. while for the maximum
tolerated dose it is 19 / kg. The LD50 was determined by
three methods.l*"® very close values were obtained, viz;
1.8 g/kg for the Karber and Behrens method, 2.4 g/kg for

Trevane and 2.5 g/kg for that of Bliss respectively, it was
therefore conclude that the three values are very close.l’”
revealed that a substance can be considered toxic only if
it has an LD50 of less than 3 g /kg, based on this result
we can confirm that Peganum harmala Morocco is a
toxic plant. From findings the LD50 is close to that of [
she found a value of 2.8585g / kg in the mice
administered by the aqueous extract of peganum
harmala, such result was also reported by, who
reported the acute and chronic toxicity of Peganum
harmala seeds to be LD50 equal to 2.70g / kg."” rated
1.07g / kg as LD50. In another study.® the team of
investigators administered varying doses of the aqueous
extract of peganum harmala, the LD50 was 420 mg / kg.
The value was much lower than that found by,
possibly due to plant extract variation, humidity, soil etc.

Rhizophora racemosa

Rhizophora racemosa is a species of mangrove plant of
the family of Rhizophoraceae. It is found commonly in
the Niger Delta region of Nigeria and along the West
African coastline. Several species of mangrove produce
bioactive compounds that may control microbial
growth.®%

None of the animals in the first group showed any
clinical or behavioural changes throughout the
observation period and as such were active. However,
depression, weakness and loss of appetite in the first 5
hours were observed in subsequent groups of animals
that were treated with the higher doses of the extract and
eventually died after 48 hours. The LD50 of the extract
was calculated to be 1583.33 mg/kg/ i.p body weight.’®!
by Karber’s method. It has been suggested that any
substance with an intraperitoneal LD50 of above 1000
mg/kg should be regarded as safe.®?®% It can therefore
be inferred that, the plant is of low toxicity and safe.

Mangifera indica L. (Mango)

Is a perennial fruit plant that belongs to the family
Anacardiaceae cultivated mostly in Asia, America and
part of Africa. Currently, India is the largest producer of
mango.® It is grown for its fruit, stem bark, leaves and
peels. In developing countries, the leaves and stem bark
have been used in preparing concoctions for bacterial
infections, malaria and ulcerative inflammation.
Often, their milled samples are known to be curative
agents for diabetes, hypertension, inflammation, diarrhea
in animal models.®*® and neutralization of venoms
during snake bite.®®%) revealed that the lower doses of
the two extracts did not show signs of toxicity or cause
the death of any mice. However, at higher doses before
the death of mice, they showed signs such as tremor,
weakness, respiratory failure and convulsion. At 3000
mg/kg and 5000 mg/kg doses, Opioro extract produced
20% and 60% mortality while Julie produced 20%
mortality at 5000 mg/kg. The lethal dose (LD50) of
Opioro (3700 mg/kg) and Julie (4300 mg/kg) extracts fell
within the safety range. The biochemical, antioxidant and
hematological parameters showed various levels of
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significance (P<0.05- P<0.0001). Evaluation of the
organ histology indicated that liver and kidney were
unaffected by the extracts. The acute and sub-acute
toxicity study was performed using the method described
by.[?") In another study, no toxic effects were observed
after dermal exposure to mangiferin 2000 mg/kg but
transient dyspnea, flank position and piloerection were
observed after oral administration. l.p. administration
induced similar toxicity signs, but at the highest dose
(2000 mg/kg). Abnormal clinical signs or hematology
alterations were not observed with 250-1000mg/kg.
Histopathological alterations like vacuolar degeneration,
necrosis and increment of apoptosis of the acinar cells
were observed in the exocrine pancreas of rats at 1000
mg/kg, thus suggesting that exocrine pancreas was the
target organ for mangiferin’s toxicity.”? Subsequently
research by,'**! agreed with the finding of Nwachukwu et
al., the LD50 of the Azadirachta indica and Mangifera
indica methanol leaves extract were between 500 - 5000
mg / kg body weight, which showed that the extracts
were slightly toxic.

Warburgia ugandensis

W. ugandensis belong to the family Canellaceae it is an
evergreen tree native to East Africa, is one of the most
commonly used multipurpose medicinal plant species in
Uganda and is also widely used in other countries like
Kenya, Tanzania and South Africa.**%! The extracts of
Warburgia, particularly those from stem bark and leaves,
exhibited a wide range of pharmacological effects,
including antibacterial, antifungal, antimycobacterial,
antioxidant, anti-inflammatory, antifeedant,
antiplasmodial, antileishmanial, anthelmintic, cytotoxic
and molluscicidal activities.[96] W. ugandensis extracts
is highly toxic.’"%! Mwitari and colleagues have showed
W. ugandensis to be cytotoxic to intestinal epithelial
cells IEC-6, with IC50 values < 50pg/ml.!®®! Both the
DMSO (CC50 1.5pg/ml) and the ethanol (CC50
7.6pug/ml) root were highly cytotoxic to U87CD4CXCR4
cells.®”V W. ugandensis contains cytotoxic sesquiterpenes
called muzigadials.®® It was previously documented that
the careful and judicious use of W. ugandensis by
experienced herbalists in Uganda W. ugandensis had
CC50 > 250pg/ml in Vero E6 cells and was classified as
not cytotoxic.®¥ W. ugandensis aqueous stem bark
extracts were also found to be non-toxic in BALB/c
mice, with the LD50 > 5000 mg/kg body weight and no
mortality recorded.® However, when decoctions of W.
ugandensis are used in doses exceeding what is
prescribed by the herbalist, toxic effects such as
vomiting, dizziness, weakness and ulcers are
experienced. Because of its popularity and toxicity, the
use of W. ugandensis should be with caution. W.
ugandensis extracts were contraindicated in pregnancy
and in weak patients.®**®! Like A. coriaria, there is
conflicting information on the toxicity of W. ugandensis.
Whereas one study indicated W. ugandensi to be
cytotoxic, one study in mice and another cellular assay

varying reports of toxicity by herbalists, there is need for
further investigation in different cell-lines.

Alysicarpus glumaceus

Alysicarpus glumaceus (Vahl D.C), family- leguminosae
is used traditionally for a number of ailments in African
countries, Asia and middle east. The leaf is taken orally
for thrush, sores and asthma. While root decoction is
taken for coughs and its combination with leaf sap is
taken for diarrhea and as an abortifacient. The aerial
parts are used for the management of neuropsychiatric
disorders mainly depression and currently been used by
drivers in combination with tea to keep alert on long
drive in northern Nigeria.l**”

The oral median dose of aqueous methanol extract of A.
glumaceus and its fractions were estimated to be greater
than 5000 mg/kg, hence suggesting that they are safe or
practically non-toxic.® LD50 was greater than 5000
mg/kg, it had no significant effect on their body weights
as well as on their physical behaviour. Slight lesions
were observed in kidney and liver of animals given 1500
mg/kg of AME, neither were there significant and
consistent alterations in the histopathological and
haematological parameters. Although, this finding does
not accede with Bawa and his team.*® who reported the
LD50 from methanol extract of A. glumaceus and its
fractions was less than 5000 mg/kg.'* The inconsistent
reports of toxicity by different scientist need further
investigation in different cells and tissues.

Abrus precatorius Linn

Abrus precatorius is one of the plants with a wide
traditional medicinal use across different cultures,
globally. It is a legume with long, pinnately compound
leaves of the family name Fabaceae. Its flowers are
arranged in violet or pink clusters. The seed pod curls
back when it opens and reveals the seeds.'* The seeds
are truncate shaped, 1.5- 2cm long, with attractive scarlet
and black color. It has slender branches and a cylindrical
wrinkled stem with a smooth-textured brown bark. Abrus
precatorius is derived from the Greek word Abrus which
means delicate and refers to the leaflets; precatorius
refers to ‘petitioning’ and was chosen because of the use
of the seed in Rosaries. Abrus precatorius leaves have
been used in traditional medicine for the treatment of
cough, malaria and infertility in women, 2%
Saganuwan et al., reported an estimated median lethal
dose (LD50) of 2559 mg/kg for aqueous extract of Abrus
precatorius leaf which is similar t0."! Findingsalso
showed that Abrus precatorius leaf had an LD50 of 2345
mg/kg toxicity studies. However, the study went further
to provide estimated LD50 values for 70% Methanol,
Petroleum Ether and Acetone extracts as follows; 3942,
407 and 187mg/kg respectively. Thus, evidence showed
that 70% methanolic and aqueous extracts are safer than
acetone and petroleum ether green rind extract at 200
mg/kg significantly. The extracts. The study also

indicate that W. ugandensis is not toxic. Because of revealed that methanol was the Creatinine levels
increased. Conversely, Mean least toxic solvent
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(3942mg/kg) used in the extraction. Corpuscular
Hemoglobin Concentration (MCHC) levels Furthermore,
histopathological results reveal significantly decreased at
lower doses of the green rind pathological changes in the
organs examined, revealing a extract. Histopathology of
the Kidney revealed the renal possible hepatotoxicity,
cardiotoxicity and interstitium’s inflammation. The
findings demonstrated nephrotoxicity of the extracts at
the oral limit dose. The that A. vera green rind and whole
leaf extracts are non- graphical method of Miller and
Tainter was used to toxic at relatively high doses when
used for a short estimate their LD50."%! duration.!**!
Another acute toxicity study demonstrated a maximum
tolerated dose of 100 mg/kg body weight and Aloe
barbadensis LD50 of 250 mg/kg, when the whole Aloe
vera plant Aloe barbadensis(L.) Burm. is of the Family
powder was extracted with 50% ethanol and
Asphodelaceae, is also known as Aloe vera. It is among
administered intraperitoneally to adult albino mice at an
the most commonly used medicinal plant to manage
initial dose of 400 to 500 mg/kg. several ailments among
local communities in Uganda.'®™! A. vera is a stemless or
very short-stemmed, Tephrosia vogelii Hook.f evergreen
perennial succulent plant growing to 60—100 Tephrosia

vogelii Hook.f. is The Fabaceae or cm tall, spreading by

Table 1: LD50 of some medicinal plant.

offsets and root sprouts.'*® The Leguminosae is a soft,
woody herb with dense foliage. It local Ugandan
communities use A. vera whole leaf stands 0.5-4 m tall,
a medicinal plant used decoction for malaria, blood
cleansing, stomach- ache, ethnomedically for the
treatment of skin infection, scabs, allergy, yellow fever,
worms,  fever, urinary tract deworming and
ectoparasites." > |t has also been used infections,
wasting, and scar removal.’*"*%! They also traditionally
in fishing activities and as traditional smear leaf extracts
on wounds, burns, and skin pesticides in local
agricultural  activiities for many infections.'%
decades.****2!1 The pharmacological study of methanolic
extracts of T. vogelii revealed its antimicrobial.*'”
Nalimu et al., reported that there was no mortality or
activities. 1812l

The pharmacological studies on apparent behavioral
changes at the doses tested. Thus, bioactive compounds
such as rotenoids and steroids from the Median Lethal
Dose (LD50) of green rind and whole T. vogelii revealed
the potentiality of such compounds leaf aqueous extracts
was above 5000 mg/kg. Gross for development of
pesticides and insecticide.*** ! anatomy revealed that
the rats’ relative spleen weight in.

Scientific name Local name(s) Solvent(s) LD50 value (mg/kg) LD50 Method Reference
Vitex madiensis Rough finger leaf |Water 1.4 &>5000 Dragstedt and lang/ OECD [16.17]
Aquilaria malaccensis | <aras Engkaras, - Ethyl acetate, >2000, 2454 | OECD 420 Thomson-well [26.20]
gaham, depu water
Aristolochia longa Beroustoum \Water 76g/kg OECD 423 134,54, 55
Psidium guajava Guava gova Methanol >5000 OECD/ Lorkes 11.47]
/Annona squamosa Custard apple Ethanol >5000 Lorkes 145, 4]
Lagerstroemia speciosa  |Banaba Nil >2000 OECD 423 >0
Combretum micranthu  |Kinkileba Hydro alcohol,ethanoll ~ >2000, 5000 OECD, Lorkes 16,571
Ficus deltoidea Kangkalibang Nil >2000 OECD 423 165, ©F]
Peganum harmala Harmal \Water 1.8,24,&25 Kaber, Behrens &TTrevane 178, 7]
Rhizophora racemosa Red mangrove Methanol 573 Kaber (51
Mangifera indica Mango Methanol 3700, 4300 OECD 407 15 %71
Warburgia ugandensis  [Kikuyu, muthigia  [DMSO, ethanol 50ug/ml, >5000 Lorkes 155, %91
Alysicarpus glumaceus  |Alyce clover Methanol >5000 Lorkes 1100, 101]
\Water, methanol,
Abrus precatorius Rosary pea petroleum ether, 2345, 39402, 407 Miller and Tainter [104]
& 187
Acetone
Aloe barbadensis Aloe Vera \Water >5000 Lorkes (110, 111]
Tephrosia Vogelii Fish bean Methanol >5000 OECD 423 & 407 12]

LD50 assessment was carried out: the methanolic root
and leaf extracts of T. vogelii at varying doses did not
exhibit any mortality in the rats. However, sedation was
observed as a clinical toxicity manifestation for the
animals administered with both root extracts and leaf
extracts at 5000 mg/kg body weight. The rotenoids
especially rotenone and tephrosin are flavonoids
(Isoflavonoids), mostly isolated in the T. vogelii and
been reported to exhibit poisonous effects on insects,
fishes, and ectoparasites.*'"*?! Therefore, the observed
sedation signs could be attributable to the flavonoids

(rotenoids). On the other hand, the lethal dose could not
be established because doses administered did not cause
any death to the rats exposed to the doses. Apparently,
the lethal doses for both extract types must be higher
than 5000 mg/kg body weight.?2'%% Histopathological
examination of liver and kidney for sub-acute toxicity
test showed safety at all doses except root methanolic
extracts dose of 2000 mg/kg which exhibited necrosis
and vaculation of liver cells. Nonetheless, hepatic
necrosis and hepatic vacuolation disappeared upon time
elongation without dose administration. The conducted
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toxicity evaluation of methanolic leaf and root extracts in
albino rats revealed no deleterious effects,?"
Furthermore,®! disclosed that the extract of T. vogelii
has an LD50 of 134.16mg/kg, from histopathologic
findings, the extract exerted toxic effect which
predominantly involved neurological disorders, hepatic,
renal and cardiac necrotic changes in mice.

CONCLUSION

Few of the plant species reviewed had detailed
phytochemical analysis. Crude plant extracts were the
most commonly used, purified/single component extracts
from different plant parts were also used in most studies.
The biochemical and haematological studies were the
most assay carried out to ascertain lethality of the plant
extract. Water, methanol, ethanol, and DMSO were the
commonest solvents in above order was used. In a few
instances, isolated purified compounds/ extracts such as
sesquiterpenes called muzigadials from was used W.
ugandensis and while magniferin for mangnifera indica.
The LD50 value varied with the type of cells, extracts
and solvent used, making direct comparison of the plant
species difficult. Some of the plant had tolerable LD50,
i.e were not toxic, two of plant species were toxic
namely; Abrus precatorius and Peganum harmala in
animal models, the remaining fourteen plant extract were
non toxic, the crude aqueous and ethanol extracts were
mainly in acute oral toxicity studies in mice. W.
ugandensis decoctions were reported to cause adverse
effect in humans by herbalist.
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