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ABSTRACT

Background: The medicinal values of Allium sativum has been extensively described in a number
of studies. Additionally, it has shown antimicrobial activity against a wide spectrum of
microorganism; bacteria, fungi and parasites. The widespread benefit of garlic for its medicinal
properties has resulted in its increased usage thus justifying the need to study the potential toxicity
of garlic extracts on vital organs of the body. The present study aims to evaluate the toxicity profile
of garlic extract in Wistar rats.

Materials and Methods: Thirty five male rats of Wistar strains were randomly grouped into seven
(A-G) of five animals each. Animals in the control group received 1ml of physiological saline
intraperitoneally for 38 days. Group A (5 mice) were given 250 mg/kg of garlic extract daily. Group
B (5 mice) received 300 mg/kg of garlic extract daily, Group C (5 mice) received 350 mg/kg of garlic
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control group 6.

extract daily, Group D (5 mice) received 400 mg/kg of garlic extract daily. Group E (5 mice)
received 450 mg/kg of garlic extract daily. Group F (5 mice) received 500 mg/kg of garlic extract
daily. All administration were done intraperitoneally for 38 days following which blood specimens
were collected for biochemical analysis and the animals sacrificed for histological analysis.

Results: The result of the study showed a dose dependent increase in levels of liver enzymes
9AST, ALT and ALP) as well as an increase in serum creatinine levels. Additional findings included
dose dependent histologic alterations in hepatic, renal and cardiac functions compared with the

Conclusion: This study therefore highlights the safety of garlic at low levels and the potential
toxicity of high dose garlic extract to the liver, heart and kidney.

Keywords: Toxixicty; Allium sativum; wistar rats.
1. INTRODUCTION

Medicinal plants are plants which, in one or more
of its organs contain substances that can be
used for therapeutic purposes or as a precursor
for the synthesis of useful drugs [1]. The
medicinal value of plants has been known from
ancient times and their uses have been
scientifically proven by research. Prior to the
advent of orthodox medicine, several ailments
were treated with tea made from the bark of a
Willow tree [2]. Further research has shown that
Willow’s bark contains salicylic acid; the active
ingredient in aspirin [2]. It has also been
established that the plants which naturally
synthesize and accumulate some secondary
metabolites like alkaloids, glycosides, tannins,
volatile oils, minerals and vitamins possess
medicinal properties [1].

Allium sativum, commonly known as garlic, is
one of the species in the onion family, Alliaceae.
Garlic is a small perennial herb cultivated
throughout West Africa, West Indies and Brazil.
There are about 400 species. Garlic is among
the oldest of all cultivated plants and is popularly
ingested for both culinary and medicinal
purposes [3]. Garlic is a plant of economic
importance and is produced in high demand in
the Northern regions of Nigeria where it is
consumed both in raw and cooked form [1]. The
use of Garlic for medicinal purposes varies from
usage in therapy for; abdominal discomfort,
diarrhea, otitis media and respiratory tract
infections in Nigeria [4] to treatment of common
colds, hay fever and asthma in Europe and India.
In Russia, Garlic is commonly used both as
topical and systemic antimicrobial agent [5].

In 1858, Louis Pasteur observed garlic's
antibacterial activity, and it was used during
World Wars | and Il as antiseptic on gunshot
wounds to prevent gangrene [6]. More recently, a

clinical trial showed that mouthwash containing
2.5% fresh garlic was associated with good
antimicrobial activity [7]. However, a significant
number of participants reported an unpleasant
taste and halitosis [7]. Garlic is used to reduce
abnormal cholesterol and blood pressure levels
[8-9]. The most striking reported effect is its
antispasmodic effect in infantile abdominal colic
[10]. Previous investigational studies in humans,
have suggested possible cardiovascular benefits
of garlic [11]. A Czech study has also
demonstrated that garlic supplementation
reduces accumulation of cholesterol on the
vascular walls of animals [11].

Lack of standardization is a major drawback to
the use of herbal derivatives in developing
nations. This is because of the potential
hepatotoxic and cardiotoxic effects of such
extracts. Despite the numerous beneficial effects
of Allium sativum, its deleterious effect on sperm
functions has also been documented [12].

The widespread benefit of garlic for its medicinal
properties and the dearth of information on its
potential toxicity justify the need for detailed
study in order to investigate its potential toxicity
on vital organs of the body. Hence this study was
designed to assess the dose dependent effects
of Allium sativum on the liver, kidney and heart of
Wistar rats.

2. MATERIALS AND METHODS
2.1 Animal and Experimental Design

The study was carried out at the University of
llorin, llorin, Nigeria. A total of thirty five (35)
adult albino Wistar rats weighing approximately
122 grams (age ranges between 9-12 weeks)
were used for the experiment. The rats were
obtained from the animal house of the
Department of Anatomy, College of Health
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Sciences; University of llorin and housed in a
well-ventilated, hygienic environment and fed
with standard pelleted food and clean water.
Animal handling was consistent with the ethical
guidelines approved by the University of llorin
Ethics Committee for scientific and medical
research. They were maintained and habituated
in wooden cages of the animal house of the
University. The floors of the cages were filled
with saw dusts while the cleaning was done on
daily basis. Habituation conditions were 25 —
32°C and relative humidity 50 + 15% with 12
hours light and dark cycle. The Wistar rats were
randomly grouped into seven (A-G) of five
animals each.

Group A (n=5): received 250 mg/kg body weight
of garlic extract daily.

Group B (n=5): received 300 mg/kg body weight
of garlic extract daily.

Group C (n=5): received 350 mg/kg body weight
of garlic extract daily.

Group D (n=5): received 400 mg/kg body weight
of garlic extract daily.

Group E (n=5): received 450 mg/kg body weight
of garlic extract daily.

Group F (n=5): received 500 mg/kg body weight
of garlic extract daily.

Group G (n=5): Control group received 1ml of
physiological saline.

All administration was done intraperitoneally for
38 days following which blood specimens were
collected for biochemical analysis. The animals
were anaesthetized with chloroform and
dissected. The organs (liver, kidney and heart)
were removed at necropsy and fixed in 10%
formol saline.

2.2 Plant Collection and Identification

Local cultivars of garlic (A. sativum.) were
purchased from a market in the city of llorin,
Nigeria during the dry season (February). The
Department of Plant Biology, University of llorin
identified, authenticated and confirmed them.

2.3 Plant Extract Preparation

The garlic cloves were peeled and cut into small
pieces and cold extraction was carried out at
room temperature (18-22°C) as described by
[13]. Briefly, the whitish inner bulbs were ground
into a fine paste using a mechanical grinder.

500 g of the paste were put in a standard
volumetric flask and covered with about 1000 ml
of 70% ethanol stoppered with cotton wool and
allowed to stand in the dark at room temperature
for 48 hours for complete extraction. The
ethanolic extract was filtered off into pre-weighed
evaporating dishes, while the residue in the flask
was washed with a further 1000 ml of 80%
ethanol and added to the extracts in the
evaporating dishes. The filtrates were
evaporated into a syrupy residue using a rotary
extractor at 40°C. The dishes were then weighed
again on a triple beam balance and the weight of
extract was calculated as follows:

Weight of extract = weight of evaporating
dish after evaporation — weight of
evaporating dish before addition of extract.

e.g. weight of extract = (71 —51)g=20g

The extracts were pooled together into an air-
tight container and stored at -4°C until required
for use.

2.4 Extract Administration

A portion of the extract was weighed and
dissolved in normal saline solution. Fresh
preparations were made on each day of the
experiment. The resulting solutions were injected
intraperitoneally into the mice [13]. The
administered volume was determined by the
procedure described by [14] as follows:

500 mg of garlic extract is contained in 1 mL
of saline.

Hence,

Effective dose (E.D.)
Stock solution

Administered volume =

Effective dose = Dose assigned to each group
Stock solution = 500 mg/mL of normal saline e.g.
For Group A,

Administered volume = 250

500
prepared extract solution.

= 0.5 mL of freshly

2.5 Collection of Samples

After the specified duration (38 days), the blood
samples were collected by cardiac puncture
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under anesthesia. About 3 ml of blood was
obtained from each rat into EDTA specimen
bottle for the evaluation of haematological
parameters and into sterile bottles for
biochemical assays. The blood samples in the
sterile bottles (plain bottles) were allowed to clot
and retract at room temperature. Sera in EDTA
bottles were separated into plastic vials and
stored in the freezer at -30 degrees centigrade
until required for use.

2.6 Haematological Parameters

The blood samples were analyzed for packed
cell volume (PCV) using a Microhaematocrit
reader according to [15] and white blood cells
(WBC) count was also estimated using the
improved Neubauer counting chamber as
described by [15].

2.7 Biochemical Parameters

Assays for liver function tests such as; serum
alanine amino transferase (ALT) and aspartate
amino transferase (AST) were performed using
Randox kits (Randox Laboratories, UK) and
based on the method described by [16]. Serum
alkaline phosphatase (ALP) was determined by
the method described in [17]. Kidney function
tests such as; calcium and phosphate ions were
estimated using Agappe kits based on the
methods described in [18-19] respectively.
Meanwhile, urea and creatinine were estimated
using Fortress kits (Fortress Diagnostics, UK)
while serum creatinine kinase-MB (CK-MB) level
was determined by using Agappe kit [20]. Lipid
peroxidation was assessed by measuring plasma
malondialdehyde (MDA) level using method
described by [21]. Total Cholesterol level was
measured using commercial cholesterol reagent
kit by Cell Biolabs Inc, San Diego, USA which is
based on the Cholesterol Oxidase-Peroxidase
colourimetric method described by [22]. Serum
triglyceride  level was measured using
commercial triglyceride reagent kit made by
Randox Laboratories (Antrim, UK) and estimated
values were read as described by [23]. Serum
High density Lipoprotein-cholesterol (HDL-C)
was performed using the commercial HDL-
precipitant kit made by Quimica Clinical
Amplicada S. (QCA.) and measured as
described by [24]. Serum Low density cholesterol
(LDL-C) was measured wusing the LDL
Cholesterol assay kit (Cell Biolabs, Inc, San
Diego, USA) and assayed as described by [24].
All tests were carried out according to
manufacturer’s instruction.

2.8 Histopathological Parameters

All organs were examined for gross lesions.
Tissues of interest were taken at necropsy were
fixed in 10% formol saline (1 part of tissue to 10
parts of fixative) and then labeled. The tissues
were dehydrated through ascending grades of
alcohol, cleared in xylene, wax impregnated and
finally embedded in paraffin wax. They were
sectioned at 5 ym on a Rotary microtome and
stained by Mayer’'s haematoxylin and Eosin (H &
E) method for microscopic assessment. Any
evidence of histopathological changes was
observed using Brightfield Leitz microscope.

2.9 Statistical Analysis

The data were analyzed with Statistical Package
for Social Sciences (SPSS 17.0 for Windows).
Analysis of variance (ANOVA) was employed for
analyzing all the data. A 5% significance level
(P<0.05) and two-tailed tests were used for all
hypothesis tests.

3. RESULTS

The results revealed significant (P<0.05) weight
gain in the Wistar rats with increasing doses of
Allium sativum administration (Table 1). As
shown in Table 2, there was no significant
increase (P>0.05) in packed cell volume and
white blood count when compared with the
control.

To assess the dose dependent effects of Allium
sativum administration on hepatic biochemical
function, we assayed for serum levels of liver
enzymes and found that there was significant
decrease  (P<0.05) in serum  Alkaline
phosphatase (ALP), Alanine amino transferase
(ALT) and Aspartate amino transferase (AST)
levels when compared with the control (Table 3).
There was a significant drop in the serum AST
level (P<0.05) following the administration of 300
mg/kg after which there was a progressive rise
in the serum level up until a dose of 400 mg/kg
was administered. The AST levels then stabilized
at a level of 140 IU/L. For serum ALT level, there
was a significant decrease in the serum ALT
level (P<0.05) after the second dose of 300
mg/kg was administered. This was followed by a
progressive rise in the serum AST level until
levels stabilized following the administration of
450 mg/kg.

There was a significant decrease in the serum
levels of calcium and phosphate ions (P<0.05) as
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shown in Table 4, when compared with the
control. Contrastingly, there was a significant
increase in the serum creatinine level (P<0.05)
while the decrease observed in serum urea level
was not statistically significant (P>0.05). There
was a significant decrease in the serum levels of
MDA and CK-MB (P<0.05) when compared with
the control (Fig. 1A and B).

The results of the H & E reactions revealed that
administration of ethanolic extract of garlic above
350 mg/kg body weight/day, resulted in varying
degrees of histological alterations in liver
architecture including; pyknotic nuclei, cellular
hypertrophy and dilatations of sinusoids and
central vein of the liver in the treatment groups
(Groups D, E and F) when compared to the
control groups as well as Groups A, B and C
which received low doses of garlic extract.
Similarly, high doses of ethanolic garlic extract
was associated with histologic changes in the
heart including; irregular arrangement of muscle
fibres, wider interfibore spaces and flattened
nuclei of the muscle fibres. The significant
histologic findings in the kidney at high doses of
garlic extract include; pronounced degeneration
of the tubular epithelial cells lining of the
Bowman’s capsule and enlargement of the
Bowman'’s space (Fig. 3).

4. DISCUSSION

Natural remedies have been investigated over
several decades for a wide variety of ailments.
Garlic has particularly attracted special attention
for its widespread potential medicinal benefits
[25-26]. Nonetheless, there has been little
scientific support for its therapeutic and
pharmacological properties as well as its
potential toxic effects. The increasing usage of
medicinal plants in alternative medicine, justifies
the need for toxicological assessment. The
present study was undertaken to evaluate the
biochemical toxicity profile of Allium sativum at
varied doses.

Our findings revealed significant final body
weight gain in the treated animals (Table 1). The
weights increased progressively with increasing
doses of Allium sativum. This finding is in
keeping with the observations of [27], which
showed a reversal of radiation-induced weight
loss in experimental rats, thus showing that garlic
was able to restore the weight loss caused by
radiation.

Dose dependent treatment with ethanolic extract
of garlic resulted in an increase in packed cell

volume and white blood cell count, however the
increase was not statistically significant (Table
2). This finding is at variance with a previous
report which showed a significant rise in total
white cell count and packed cell volume in adult
Wistar rats fed with Allium sativum for 38 days
[28]. The difference in our observation might be
due to the variation in the number of days of
treatment, which is longer in our own study.

Liver enzymes such as AST, ALT and ALP are
marker enzymes for liver function and integrity
[29]. These enzymes are usually elevated in
acute hepatotoxicity or mild hepatocellular injury,
but tend to decrease with prolonged intoxication
due to liver damage [30]. When the liver cell
membrane is damaged, varieties of enzymes
normally located in the cytosol are released into
the blood stream [29]. The results from the
serum biochemical analysis shown in Table 1
reveal a significant decrease in the levels of
serum AST, ALT and ALP) when compared with
the control after the administration of garlic
extract at different concentrations for 38 days.
These findings agree with previous observations
that fresh garlic protects the liver against induced
toxicity [13,31].

Urea and creatinine are waste products of
protein metabolism that need to be excreted by
the kidney, therefore a marked increase in serum
urea and creatinine levels confirm the possibility
of functional damage to the kidney [32]. Urea
levels can be increased as a consequence of
factors such as dehydration, use of anti-diuretic
drugs and diet. Creatinine is however more
specific to the kidney, since kidney damage is
the only significant factor that causes elevated
serum creatinine levels [32]. In this study,
intraperitoneal administration of ethanolic garlic
extract at different concentrations for each group
resulted in lower levels of serum urea and
creatinine levels when compared with the control.
However, the effects became more pronounced
and sustained with higher doses (>350mg/kg
body weight/day) of the ethanolic extract (Table
4). This study confirms earlier report of possible
functional damage to the kidney [32].

Additionally we observed that intraperitoneal
administration of ethanolic extract of garlic lowers
the serum MDA level when compared with the
control. This lowering effect becomes more
stable with high doses of garlic extract (see
points E and F in Fig. 1). The significantly lower
concentration of serum MDA suggests that the
intraperitoneal administration of the garlic extract
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increase the antioxidant potential and antioxidant
enzyme activities as a protective mechanism
against oxidative stress [33]. This finding
supports the hypothesis that plant products are
effective chemo-preventive agents [33].

Interestingly, there was a reduction in the levels
of serum Creatine kinase following administration
of low doses (250-350 mg/kg) of Allium sativum.
Increasing doses (>350 mg/kg body weight/day)
of Allium sativum extract resulted in a
progressive rise in the serum creatine kinase-MB
levels when compared with the control (Fig. 1B).
These results are in keeping with the previous
studies on the cardiovascular effects of Allium
sativum [34-35]. The cardioprotective nature of
Allilum sativum could be due to the presence of
cardiac glycosides in garlic [36]. Cardiac
glycosides are wuseful in the treatment of
congestive heart failure and cardiac arrhythmias
and are found as secondary metabolites in
several plants and some animals [36].

Earlier studies have highlighted the
hypolipidemic effects of garlic [37-39]. The
present study agrees with this report In that
intraperitoneal  administration  of  varying
concentrations of the ethanolic extract of garlic,
caused a significant reduction in serum total
cholesterol (TC), triglycerides (TG) and low
density lipoprotein-cholesterol (LDL-C) levels
after 38 days of garlic extract administration
when compared with the control. Interestingly,
the serum high density lipoprotein-cholesterol
(HDL-C) was significantly increased following
prolonged during administration of Allium sativum
(Fig. 2A and Table 5). These effects are more
pronounced with high dose of ethanolic garlic
extract (450 or 500 mg/kg body weight/day). In
the same respect, Chi [40] as well as Olaniyan
[28] suggested that the significant reduction in
serum lipids by the garlic extracts may be due to

the inhibition of 3-hydroxyl-3-methyl-glutaryl-CoA
(HMG-CoA) reductase; which is a rate limiting
enzyme in cholesterol biosynthesis. It has also
been shown to depress the hepatic activities of
other lipogenic, cholestrogenic enzymes such as
malic enzymes, fatty acid synthase, and glucose
-6- phosphate dehydrogenase. Thus the
triglyceride lowering effect of garlic may be due
to the inhibition of fatty acid biosynthesis [41].

The histological findings in the liver are in
accordance with previous report by Alnageeb
[42]. The cellular hypertrophy observed in the
current study may be caused by the cytotoxic
effects of high doses of the ethanolic extract of
garlic. High doses of ethanolic extract of garlic
which ranged from 400 — 500 mg/kg body
weight/day was associated with some
histopathological changes in the architecture of
the heart as observed with Groups D, E and F.
These histopathological changes include
irregular arrangement of muscle fibres, wider
interfibre spaces and flattened nuclei of the
muscle fibres. Similar to our observation with the
liver histology, the control sections of the heart
as well as the low doses of Groups A, B and C
appeared morphologically normal. Our findings
are in agreement with the observation of
Rahman [43]. The significant histological findings
in the kidney were found in the high dose groups
D, E and F. These changes include; pronounced
degeneration of the tubular epithelial cells lining
of the Bowman’s capsule, tubular dilatation and
enlargement of the Bowman’s space. These
observed histopathological changes are in
accordance with Barnejee [44].

Interestingly, the observed histological changes
in the liver, heart and kidney following garlic
administration at different doses for each group
further support the biochemical findings shown in
Tables 3 and 4.

Table 1. Dose-dependent effect of ethanolic extract of Allium sativum on the body weight of
Wistar rats

*Final body weight (g) Body weight gain (g/d)

Group *Initial body weight (g)
Control (1 ml of saline) 122+ 1.5
Group A (250 mg/kg) 122+1.5
Group B (300 mg/kg) 122+1.2
Group C (350 mg/kg) 122+1.8
Group D (400 mg/kg) 124 +2.2
Group E (450 mg/kg) 125+1.5
Group F (500 mg/kg) 130+1.5

23222 1.83+£0.7
236+1.8 1.90+£0.3
238+25 1.93+13
24022 19704
248+ 25 2.06+03
26122 22707
27525 242+13

*Values were expressed as Mean + SEM; n=5 for each treatment group.
Body weight gain (9/d) = [Final body weight (g) - Initial body weight (g)] + 60



Fowotade et al.; IJTDH, 26(2): 1-12, 2017, Article no.lJTDH.36282

Table 2. Dose-dependent effect of ethanolic extract of Allivum sativum on some
haematological parameters of Wistar rats

Group Parameters
*PCV (%) *WBC (109/mm°®)

Control (1 ml of saline) 304+04 3.6+0.2
Group A (250 mg/kg) 31.5+05 3.8+0.2
Group B (300 mg/kg) 31.2+04 3.7+05
Group C (350 mg/kg) 31.5+0.5 3.8+04
Group D (400 mg/kg) 31.4+£05 3.8+04
Group E (450 mg/kg) 31.8+04 39+05
Group F (500 mg/kg) 322+ 0.5 42+0.2

*Values were expressed as Mean + SEM for five animals in each group after treatment with the ethanolic extract of A. sativum
for 38 days. There was no significant increase (P>0.05) in packed cell volume and white blood count when compared with the
control

Table 3. Dose-dependent effect of ethanolic extract of Allium sativum on serum levels of liver
enzymes in Wistar rats

Group Parameters (IU/L)
*ALT *ALT *AST

Control (1 ml of saline) 2792 36+2 185+ 2
Group A (250 mg/kg) 200+ 2 19+2 142 +2
Group B (300 mg/kg) 168 + 2 11+2 115+ 1
Group C (350 mg/kg) 1312 20+ 2 133 +£1
Group D (400 mg/kg) 169+ 2 202 181+ 1
Group E (450 mg/kg) 172+ 2 18+ 1 142 +2
Group F (500 mg/kg) 191+4 18+2 142+ 2

*Values were expressed as Mean + SEM for five animals in each group after treatment with the ethanolic extract of
A. sativum for 38 days. There was a significant decrease (P<0.05) in Alkaline phosphatase (ALP), Alanine amino transferase
(ALT) and Aspartate amino transferase (AST) when compared with the control

Table 4. Dose-dependent effect of ethanolic extract of Allium sativum on the renal function of

Wistar rats
Group Parameters (mmol/L)
*Calcium *Phosphate *Urea *Creatinine

Control (1 ml of saline) 2.66 + 0.02 1.84 + 0.01 7.5+0.20 46 £ 1.00
Group A (250 mg/kg) 2.38 £ 0.01 1.56 + 0.01 3.90+0.00 60 + 1.00
Group B (300 mg/kg) 2.33+0.01 1.64 £ 0.02 5.6 +0.10 68 + 1.00
Group C (350 mg/kg) 240+ 0.02 1.66 + 0.01 5.7+0.10 61+ 1.00
Group D (400 mg/kg) 243 +0.03 1.66 + 0.01 6.8+0.10 61+ 0.00
Group E (450 mg/kg) 2.46 + 0.01 1.73+0.03 6.8+0.10 65 + 2.00
Group F (500 mg/kg) 2.46 +0.02 1.73+0.01 6.9+ 0.00 65+ 1.00

*Values were expressed as Mean + SEM for five animals in each group after treatment with the ethanolic extract of A. sativum
for 38 days. There was a significant decrease in the serum levels of calcium and phosphate ions (P<0.05) as shown above
when compared with the control. However, the decrease in the serum level of urea was not significant (P>0.05) while there was
a marked significant increase (P<0.05) in the serum creatinine level

Table 5. Dose-dependent effect of ethanolic extract of Allium sativum on serum Lipid levels of

Wistar rats
Group Parameters (mmol/L)
*TC TG *LDL-C *HDL-C

Control (1 ml of saline) 2.93+0.01 1.87 £ 0.01 1.95 + 0.01 240 0.01
Group A (250 mg/kg) 1.43+0.01 0.93 +0.01 0.66 + 0.02 242+0.01
Group B (300 mg/kg) 1.82+0.01 1.10+£0.02 0.75+0.01 248+0.02
Group C (350 mg/kg) 2.55+0.01 1.37 £ 0.02 0.93 £ 0.02 2.53+0.02
Group D (400 mg/kg) 247 +£0.02 1.45+0.02 1.00 £ 0.02 2,60+ 0.01
Group E (450 mg/kg) 2.25+0.02 1.44 + 0.01 1.06 + 0.02 3.05+0.01
Group F (500 mg/kg) 2.25+0.01 1.44 + 0.01 1.04 + 0.02 3.05+0.01

*Values were expressed as Mean + SEM for five animals in each group after treatment with the ethanolic extract of A. sativum
for 38 days. There was a significant decrease in the serum levels of TC, TG and LDL-C (P<0.05) when compared with the
control. Meanwhile, there was a significant increase in the serum level of HDL-C as shown in the table above when compared
with the control
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Fig. 1. Dose-dependent effect of ethanolic extract of Allium sativum on serum MDA and
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Fig. 2. Dose-dependent effect of administration of Allium sativum on serum lipid profile of
Wistar rats

The Fig. 1 illustrates the pattern of change in (A)
serum Malondialdehyde (MDA) levels and (B)
serum levels of Creatine kinase-MB in rats
following administration of varied doses of
extracts of Allium sativum. There was a
progressive increase in levels of MDA following
increased doses and duration of administration of
Allium sativum (A-D) after which the levels of
MDA dropped and stabilized at 1.5 mmol/L at
concentratons E and F. Allium sativum
administration resulted in a depletion of CK-MB
levels with increasing doses and duration (A-C).
Increased doses subsequently resulted in a slight
increase (D) followed by a plateau at 97 IU/L
shown at points D-F. The observed changes
were statistically significant (P<0.05) when
compared with the control.

This figure illustrates the effect of chronic
administration of Allium sativum on (A) serum
High density lipoprotein-cholesterol (HDL-C)
and (B) serum Low density lipoprotein —
cholesterol (LDL-C). There was a significant
increase in the serum HDL-C level (P<0.05)
after few days of the extract administration
when compared with the control (2.40 mmol/L £
0.01). The serum (HDL-C) level became stable
at 3.05 mmol/L (E and F). Fig. 1B summarizes
the Low density lipoprotein-cholesterol
(LDL-C) profile and shows a significant
decrease in the serum LDL-C level (P<0.05)
after few days of the extract administration
(A and B) when compared with the control
(1.95 mmol/L).
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Group D

Heart
x400

Kidney
x400

Liver
x400

Fig. 3. Dose-dependent effect of administration of Allium sativum on histological profile of
Wistar rats

Longitudinal sections of the heart, kidney and
liver following 38 days treatment with D (400
mg/kg) and F (500 mg/kg) of Allium sativum
extract as compared with the control (1 mL of
physiological saline). Sections show a preserved
architecture of all three organs for the
control group. Groups D and F show varied
histological changes from widening of the
cardiac interfibre spaces, nuclei flattening and
irregularity of cardiac muscles (arrow).
Sections of the kidney show widening of the
Bowman’s space (arrow) and loss of
flattened squamous tubular epithelial cells
lining the Bowman’s space of the kidney.
Sections from the liver show dilated sinusoids,
cellular hypertrophy with mild congestion of
central vein of the liver (arrow). Magnification
was set x400.

5. CONCLUSION

There has recently been an increased interest in
research on medicinal plants with the view to
providing alternatives to or supplementing
imported (generic) drugs there by preserving
foreign exchange reserves. The toxic side effects
of these medicinal plants are limitation to their
potential usefulness. The current study has
shown that low doses of garlic extract (250 — 350
mg/kg body weight/day) has no deleterious
effects on the organs of the Wistar rats while
high doses (>400 mg/kg body weight/day) pose
severe threat to selected body organs. This study
therefore, highlights the potential ability of garlic
extract to induce morphological changes in the
liver, kidney and heart of humans consuming
high doses of garlic for medicinal purposes.
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6. RECOMMENDATIONS

It is therefore recommended that garlic
consumption should be restricted to a safe daily
margin of 250-350 mg/kg as suggested from this
study in other to prevent the possible dose
dependent toxic effects of garlic on the liver,
kidney and heart.

Further studies are needed to investigate the
exact mechanism(s) of action of the garlic extract
which is not well understood presently.
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