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ABSTRACT

The possible toxicological risks of Alium sativurm aqueous extract upon consumption were assessed in mice and rats using acute and
sub-chronic treatments. 36 male Swiss albino mice were used, and the various doses administered were 0, 2, 4, 8, 16 and 32 g/kg body weight.
Mice were observed for behavioural changes and for mortality. For sub-chronic study, 50 Wistar albino rats were used, and the various doses
administered were 0, 75, 300, 1200 and 4800 mg/kg body weight. After four weeks of administration of the extract to rats, the serum total protein
and total protein titre of organs were determined by the biuret method, whereas changes in serum transaminases were determined by the kinetic
method. Haematocrit values were also determined. Results obtained showed that mice administered the extract exhibited a reduced reaction to
noise, an increased social interaction, a reduced reaction to pinch and losses in body weight. The exact value of lethal dose 50 (LDso) of the
extract was not determined; however it is greater than 32 g/kg. Rats administered the extract also showed increased liver and spleen to body
weight ratios, increases in serum total protein concentration and decreases in total protein titre of the liver and lungs. Also, increases in
transaminase activities were observed in treated male and female rats, whereas marked decreases in haematocrit values were observed in the
same animals. These data suggest that this extract may have a depressant effect on the central nervous system, a sedative effect, and may
induce a decrease in plasma prostaglandin levels. Also, this extract, at high doses, may induce injury to liver, spleen and lungs, loss of appetite,
and anaemic conditions.
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RESUME

Les risques toxicologiques pouvant étre liés a la consommation de I'extrait aqueux d'Allium sativum ont été évalués chez les souris et
les rats par les tests de toxicité aigué et sub-chronique. 36 souris albinos méles ont été utilisés et les doses administrées ont ét¢ de 0, 2, 4, 8, 16
et 32 g/kg de poids corporel. Les changements de comportement, et la mortalité, ont &t¢ évalués chez les souris aprés administration de Vextrait.
Pour I'évaluation de la toxicité sub-chronigue, 50 rats albinos ont été utilisés, et les doses administrées ont été de 0, 75, 300, 1200 et 4800 mg/kg
de poids corporel. Aprés quatre semaines d'administration de I'extrait aux rats, la méthode de biuret a été utilisée pour déterminer les
concentrations des protéines totales sériques et des protéines totales dans les organes. Les variations de concentration des transaminases
sériques ont été évaluées par la méthode cinétique. Les valeurs d’hématocrite ont aussi été déterminées. Les résultats obtenus montrent une
baisse de la réaction au bruit et une augmentation de Finteraction sociale, associée & une réduction de la réaction au pincement et des pertes de
poids chez les souris. La valeur exacte de la dose létale 50 (DLso) de cet extrait n'a pas été déterminée; cependant elle est supérieure a 32 g/kg.
Les rats ayant regu I'extrait ont montré une augmentation des ratios foie et rate au poids corporel, une augmentation de la concentration en
protéines sériques totales et une réduction de [a concentration en protéines totales du foie et des poumons. Des augmentations ont été également
observées dans les activités des transaminases sériques, tandis que les valeurs d’'hématocrite ont été trés faibles chez les rats males et femelles
ayant regu I'extrait. Ces résultats suggérent que cet extrait aurait un effet dépressif sur le systéme nerveux central, un effet sédatif, et induirait une
réduction de la concentration des prostaglandines. A des doses élevées, cet extrait de plante induirait des Iésions dans le foie, la rate et les
poumons, une perte d'appétit et I'anémie.

Mots clés : Allium sativum, toxicité, foie, rate, anémie

effects of A. sativum on levels of serum lipids and on
atherosclerosis have been investigated extensively [3]. A.
sativum oil has been used in the partial treatment of
alloxan-induced and streptozotocin-induced  diabetes
mellitus in rats [4,5]. Garlic has also been studied for its
hypotensive and hypocholesterolaemic activities [6]. The
bulb extract of A sativum has also been reported to

INTRODUCTION

Allium sativum Linn (l-liaceae) is a herbaceous plant.
It is a bulb consisting of a number of bulblets or "cloves"
rested on a common bulb base. Allium sativum {garlic) has
been found to possess anticarcinogenic property [1]. A

sativum oil has been reported to be effective antioxidants
against the oxidative damage caused by nicotine [2]. The

possess antimicrobial activity against some bacteria
showing resistance to certain antibiotics. Greater anti-
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candidal activity was shown by A, sativum than by nystatin
[7]. Also, A. sativum bulb extract has been reported by
Gatsing ef al. [8] to possess antisaimonellal properties and
to contain organosulfur compounds (allicin derivatives),
flavonoids, cardiac glycosides, polyphenols and steroids.

The purpose of the present study was to investigate
the possible side effects upon short term and long-term
consumption of A. safivum extracts in mice and rats, using
acute and sub-chronic toxicity techniques.

MATERIALS AND METHODS

Experimental animals

In this study, 36 male Swiss albino mice (11 - 12
weeks old) weighing 24 — 29 g, and 50 Wistar albino rats
{25 males and 25 females, 11 — 12 weeks old) weighing
120 - 130 g, were used. These animals were bred in the
animal house of the University of Dschang, Cameroon.

Plant material and preparation of extract

The bulbs of Allium sativum (garlic) were purchased
from Dschang main market. The cloves of A. safivum were
extracted using warm water technique, as described by
Gatsing et al. [8]. The cloves were thoroughly ground and
water was added (100 ml per 100 g of cloves); then the
suspension was warmed at 45 °C for 15 minutes, with
constant stirring. The mixture was filtered, using Wattman
paper No 1, while stil warm, and the filtrate was
concentrated in a drying oven at 45 °C. The yield was
about 4 g of yellowish extract per 100 g of cloves.

Animal treatment

For acute toxicity studies, 36 male Swiss albino mice
were divided into 6 groups of 6 mice each. All animals were
subjected to 15 hours fast prior to administration of the
plant extract. Animals in groups 2, 3, 4, 5 and 6 were
treated with graded doses of the plant extract, that is, 2, 4,
8, 16 and 32 g/kg body weight, respectively, while animals
in group 1 served as the control group (i.e. 0 g/kg) and
received distilled water (1 m! per 30 g of body weight). The
animals in all the groups were observed during the first 3
hours after a single oral administration of the extract, for
behavioural  changes:  communication,  locomotion,
aggressiveness, the state of excrement, the state of the
tail, reaction to noise, reaction to pinch, When the mice are
gathered together, it is an indicator of communication (i.e.
normal social interaction); they are said to be in activity (i.e.
locomotion) when they are roaming in the cage; they are
said to be aggressive when to any attempt to touch them
they react by biting; normal reaction to noise is when the
mice are unsettied on hearing a noise; the cries of mice
when pinched on their tail is an indicator of normal reaction
to pinch; the fail is normal when it is flexible (i.e. not rigid);
a rigid tail is a sign of anger. After the first 3 hours of
observation, all the animals had free access to food and

water. The deaths were counted within the first 48 hours;
the surviving animals were further observed for one week,
after which their weights were recorded.

For sub-chronic toxicity studies, 50 Wistar albino rats
(25 males and 25 females) were used. The rats in each sex
group were divided into 5 subgroups of 5 animals each.
Rats in subgroup 1 (controls) were given distilled water (1.5
mi per 200 g of body weight), while rats in subgroups 2, 3,
4 and 5 were given 75, 300, 1200 and 4800 mg/kg doses of
the crude extract, respectively. These doses were
calculated from the therapeutic dose (i.e. 300 mg/kg)
derived from the minimum bactericidal concentration (4
mg/ml) of A. sativum bulb extract, as reported by Gatsing et
al. [8]. The administration of the various doses, and distilled
water, were done by gastric gavage once in two days, for
four consecutive weeks. All the animals had free access to
food and water. At the end of each week the food and
water intakes were evaluated and the animals were
weighed.

Collection of blood and isolation of organs during sub-
chronic toxicity study

At the end of the treatment period, the rats were
anaesthetized using chloroform vapour prior to dissection.
Blood was collected by cardiac puncture into heparinised
tubes for haematocrit and into non-heparinised tubes for
serum fransaminases (ALT and AST) and total protein.
During the dissection the organs, namely liver, heart,
kidneys, lungs and spleen were excised, weighed (using an
electronic balance, Mettler PE 160) and stored at -30 °C
for protein titre determination,

Preparation of serum sample

The blood was allowed to clot by standing at room
temperature for one hour and then refrigerated for another
one hour, The resultant clear part was centrifuged at 3000
x ¢ for 10 min, then the serum (supernatant) was isolated
and stored at -30 °C until required for analysis.

Preparation of tissue homogenates

The homogenate of each organ was prepared in 0.9%
NaCl solution at the concentration of 15% (i.e. 159 of organ
in 100 mi of solution).

Some indices of tissue damage

Possible damage to the liver, kidneys, heart, lungs,
spleen and red blood cells of mammals as a result of
repeated administration of the aqueous extract of A
sativum was studied using some biochemical indices of
tissue damage. Total protein titres of the above-mentioned
organs and serum were determined by the biuret method,
as described by Gornall et af [9}; serum transaminase (ALT
and AST) activities were determined by the kinetic method,
using the commercial kit of Human Gesellschaft fir
Biochemica und Diagnostica mbH, Germany; haematocrit
values were determined using the packed cell volume to
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whole blood volume ratio method, as described by OMS
[10].

Statistical analysis

Statistical analyses were performed with the aid of
SPSS for Windows software programme (Release 10.0).
Group comparisons were done using the Student's t-test
and One-way ANOVA. A p value of < 0.05 was considered
statistically significant.

RESULTS

Acute toxicity

The behavioural changes observed during acute
treatment are summarised in Table 1. The mice were
observed for social interaction (communication), activity
(locomotion), aggressiveness, reaction to noise, reaction to
pinch, state of the tail, state of the excrement, and for
mortality (within 48 hours). After the administration of the
various doses of the crude A. sativum extract, the mice in
groups 2 (2 glkg), 3 (4 g/kg) and 4 (8 g/kg) gathered
together (i.e. normal social interaction, reduced activity)
whereas mice in group 1 (control, i.e. 0 g/kg) were still
roaming in the cage. The social interaction increased in

groups 5 (16 g/kg) and 6 (32 g/kg) (no activity). Generally,
mice receiving the extract were not aggressive. The
reaction to noise was reduced in groups 4 and 5, and
profoundty reduced in group 6. Also, reaction to pinch was
reduced in groups 2, 3 and 4, and profoundly reduced in
groups 5 and 6. The mice in all the groups had normal tail
(flexible) and granular excrement. No mortality was
observed within 48 hours after administration of the extract.
The lethal dose 50 (LDso) of this extract was greater than
32 glkg, since up to this dose no death was recorded.

The weight variations (Aw) of the surviving mice
recorded one week after the administration of plant extract
are presented in Table 2. From this Table, it can be
observed that the Aw carries a negative sign in all the
treated groups, suggesting that the animals in these groups
lost weight in the process, as compared to their initial
weight and to that of the control group. The Aw in groups 2
and 3 was significantly (p < 0.05) decreased as compared
to control values. Also, statistically significant (p < 0.05)
decrease was seen in the Aw of groups 4 and 5. There was
also a significant (p < 0.01) decrease in the Aw of group 6,
as compared to control.

Table 1: Behaviour of mice during the first 3 hours of observation in acute toxicity studies with A sativum extract.

Parameters Doses (g/kg) and Behaviour of Animals
0 4 8 16 32
Social interaction - + + + ++ ++
Activity + - - -- --
Aggressiveness + + + + + +
Reaction to noise + + + - - -
Reaction to pinch + - -- --
State of the tail + + + + +
State of the excrement ] g 9 g g g
Mortality (within 48 hours) NM NM NM NM NM NM
Key: +=normal; ++=increased; - = reduced; - - = profoundly reduced;

g = granular; NM = no mortality

Table 2: Weight variation of mice as affected by doses of A. sativum extract during acute toxicity.

Dose (g/kg) Weight Variation (g)
0 093+£0.25
2 -1.84£1.49¢
4 -158£1.07¢
8 -2.58+£0.96°
16 -226+0.66¢°
32 -292+0.820

All the tabulated values are Mean + SD of six determinations.
Key: b: p<0.01 vscontrol; ¢; p<0.05 vscontrol.

Sub-chronic toxicity

The quantities of food and water taken by rats (male
and female) during the four weeks of sub-chronic toxicity
studies are presented in Tables 3 and 4, respectively. In
the male and female groups treated with A. safivum
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aqueous extract, the food and water intakes generally
decreased with the increase in the dose of the extract,
throughout the four weeks of study as compared to control
(group administered distilled water alone).

As can be seen from Table 5, total weight gain
generally decreased in both male and female groups
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treated with this extract during the four weeks of study, as
compared to controls.

The results of the effects of A. safivum aqueous
extract on organ to body weight ratios of both male and
female rats are summarised in Table 6. The organs studied
were heart, liver, lungs, kidneys and spleen. For the male
rats treated with this extract, the liver and spleen to body
weight ratios increased. The liver to body weight ratio was
significantly (p < 0.05 and p < 0.01) increased in male
groups treated with 1200 mg/kg and 4800 mg/kg,

respectively. Also, the spleen to body weight ratio was
significantly (p < 0.05 and p < 0.001) increased in male
groups treated with 1200 mgrkg and 4800 mg/kg,
respectively, as compared to control. In the female groups
treated with this extract, the same pattern of increase in
liver and spleen to body weight ratios as that of male rats
was seen in rats receiving 1200 mg/kg and 4800 mg/kg, as

compared to control.

Table 3: Food intake as affected by doses of A. sativum extract during four weeks of administration to rats.

Sex of Dose Time and Food Intake (g)
Animal (mg/kg) Week 1 Week 2 Week 3 Week 4
0 166.31+£7.23 149.55 + 8.44 100.47 +6.21 103.95+11.22
Males 75 160.13£4.45 139.61 + 5.61 84.62+4.11¢ 93.88+7.34
300 151.05£2.12¢  136.08 +£2.80° 84.07 £13.31 89.07 £ 4.56
1200 12215455  117.11£4.000  7912+11.71¢ 79.76 £5,08
4800 105.06 + 5142  103.66 + 6.44= 70.43 + 8.86° 71.69 + 549
0 145.36 + 5.56 140.67 £6.17 100.13 +4.40 100.77 £6.10
Females 75 142.05 £2.33 140.00 +3.13 94.68 +7.31 96.69+3.78
300 131.35+4.36°  128.11 + 3.08° 85.51 +5.22¢ 86.06 +4.54°
1200 11265+ 7470  107.12+£4.64° 83.26 £ 5.53 83.47 +2.56¢
4800 10213+4.000  102.05 +5.00 76.38 + 6.65¢ 77.21 £2.94
Tabulated values are Mean £ SD of five determinations.
Key: a: p<0.001vscontrol, b: p<0.01 vscontrol; ¢ p<0.05 vs control.

Table 4: Water intake as affected by doses of A. sativum extract during four weeks of administration to rats.

Sex of Dose Time and Water Intake (ml)
Animal (mglkg) Week 1 Week 2 Week 3 Week 4
0 116.54 + 4.31 109.94 +8.62 111.56 £ 5.09 112.65 £6.11
Males 75 105.45 + 5.42¢ 100.37 £ 6.48 101.38 +6.69 103.41£5.03
300 102.95 +9.40 95.45 + 4.35¢ 96.65 + 7.08¢ 96.85 + 4.03¢
1200 90.32 + 6.050 88.71 £9.21¢ 86.44 +6.95¢ 87.76 + 3.15b
4800 82.23 +£4.002 81.38 + 8.45¢ 7503 +£2.162 79.89 + 6.390
0 113.03 £8.36 105.03 + 3.41 114.04 £10.31 112.65+9.25
Females 75 103.35 +6.04 96.05 + 3.04¢ 95.56 +9.90 104.36 + 5.66
300 99.14 +£2.33¢ 90.57 + 4.65¢ 88.45 £ 5.40¢ 92.81 +6.12
1200 90.44 +3.16° 90.04 + 4.30¢ 85.55+3.11b 89.69 +4.09°
4800 84.51 +4.56° 85.65 + 5.15¢ 81.05+4.73 86.12+4.13°

Tabulated values are Mean = SD of five determinations.

Key:

The results of the effects of A. sativum aqueous extract
on the total protein titre of organs, for both male and female
rats, are presented in Table 7. For the male rats treated
with the extract at 4800 mg/kg significant (p < 0.05)
decreases were observed in the total protein fitre of the
liver and lungs, as compared to control. The total protein
titre of the other organs (i.e. heart, kidneys and spleen) of

a: p <0.001 vs control;

b: p<0.01 vs control;

¢ p<0.05 vs control.

the treated rats generally increased, as compared to
control. For the female rats treated with the same extract,
significant decreases were observed in the total protein
titres of the liver (p < 0.001) and lungs (p < 0.05), in the
groups receiving 1200 mg/kg and 4800 mg/kg, as
compared to control.

The results of the effects of A. sativum extract on the
haematocrit values, serum total proteins and serum
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transaminases (AST, ALT), are summarised in Table 8. For
both male and female rats, significant (p < 0.01 and p <
0.001) decreases in haematocrit values were observed in
the groups treated with 1200 mg/kg and 4800 mg/kg,
respectively, as compared to control. Serum total protein
concentration significantly increased in male (p < 0.05 and
p < 0.001) and female (p < 0.01 and p < 0.001) rats

recelving 1200 mg/kg and 4800 mg/kg, as compared to
control. The serum activity of ALT showed significant (p <
0.01) increases in both male and female rats treated with
the extract at 4800 mg/kg, as compared to control. Also,
the serum activity of AST showed significant (p < 0.01 and
p < 0.05) increases in male and female rats, respectively,
receiving 4800 mg/kg, as compared to the control values.

Table 5: Total weight gain as affected by doses of A, sativum extract during four weeks of administration to rats.

Sex of Dose Time and Total Weight Gain (g)
Animal (mglkg) Week 1 Week 2 Week 3 Week 4
0 37.311445 60.13:£545 719021205 75472955
Males 75 32.45+£3.94 52.65:+ 567 61.85+6.06 66.21 +7.61
300 2638 +257¢  4335+441¢  5035+4.31°  53.41+14.68
1200 2601:+£261c  4541+345  50.01£541°  52.85+341b
4800 22514315 430243550 47.21+31560 51765810
0 29.35+3.16 47.91+6.00 59.46 +3.19 67.35£6.33
Females 75 28.07 £ 3.55 42.36 £ 2.41 54.31+3.22 60.85+4.28
300 25.65 + 4.66 38.08 £ 4.54 4855 +8.91 53.25+7.91
1200 2008 £2.31c  31.11+253  41.06 5310  44.09+3.25
4800 1669 £441c 241945022  3285+4432  35.12+4.66°

Tabulated values are Mean + SD of five determinations.
Key: a: p <0.001vs control; b: p<0.01 vs control;¢: p <0.05 vs control.

Tahle 6: Organ to body weight ratios as affected by doses of A. sativum extract after four weeks of administration to rats.

Sex of Dose Organ to Body Weight Ratios (g/100g)
Animal (mglkg) Heart Liver Lungs Kidneys Spleen
0 0.317 £0.027 3.311 +0.251 0.622 +0.041 0.596 +0.014 0.184 £0.021
Males 75 0.316 +0.031 3.214 £0.305 0.624 +0.040 0.578 £0.030 0.187 £0.022
300 0.317 £0.020 3.415 +0.423 0.636 +0.035 0.555 +0.035 0.190 +0.035
1200 0.313+0.018 3.847 £0.200¢ 0.611 +£0.038 0.564 £0.031 0.245 +0.021¢
4800 0.312 £0.034 3.985+0.173> 0.657 £0.052 0.590 +0.017 0.268 +0.0262
0 0.363 £0.044 3.050 +0.241 0.643 +0.052 0.601 £0.025 0.196 +0.020
Females 75 0.363 +0.038 3.072 £0.252 0.643 +0.049 0.581 +£0.021 0.202 +0.031
300 0.362 +0.040 3.216 +0.205 0.645 +0.041 0.587 £0.032 0.235 +£0.030
1200 0.356 +0.024 3.665 £0.121> 0.664 +0.082 0.605 +0.041 0.250 £0.014¢
4800 0.349 +0.058 3.787 +0.232v 0.656 £0.064 0595 +0.035 0.261 £0.017>

Tabulated values are Mean + SD of five determinations.
Key:a: p<0.001 vscontrol; b: p<0.01 vs control; ¢:

DISCUSSION

Generally, acute toxicity studies did not reveal any
grossly negative behavioural changes such as excitement,
restlessness, respiratory distress, convulsions or coma in
the mice administered the various doses of A. safivum
extract. Moreover, no mortality was recorded with this
extract. However, a reduced reaction fo noise was
observed, suggesting that the extract may have a
depressant effect on the central nervous system. The
increased social interaction observed at doses 16 g/kg and
32 glkg suggest that this exiract may have a sedative or
tranquillising effect. The administration of this extract to
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p<0.05 vs control.

mice caused a reduced reaction to pinch. This decreased
sensitiveness may be due to decrease in prostaglandin
levels, since prostaglandins have been reported to function
in regulating the perception of pain [11]. Prostaglandins are
not stored, and their release is dependent on biosynthesis
[12]. Evidently, various medications that prevent the
perception of pain inhibit the conversion of arachidonic acid
by inhibiting the release of prostaglandin synthetase or by
interfering in some other way with the synthesis of
prostaglandins [12].

It was also observed during our study that A. sativum
extract caused significant loss in body weight to mice
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administered the various doses (2, 4, 8, 16 and 32 g/kg).
This reduction in weight may be due to less food and water
intake, which may be secondary to a feeling of fullness and
loss of appetite after administration of the extract [13]. It
may also be due to the triglyceride-lowering effect of garlic
extract [14]. In spite of the above side effects, the very

high values of the LDs (i.e. more than 100 times the
therapeutic dose) make the extract of A. sativum practically
non-toxic.

Table 7: Total protein titre of organs as affected by doses of A. sativum extract after four weeks of administration to rats

Sex of Dose Total Protein Titre of Organ (mglg)
Animal  (mglkg) Heart Liver Lungs Kidneys Spleen
0 70.15 +11.41 13585310 124614416 122154635 97.51 +6.41
Males 75 84.45+4.13 136.86 +4.11 127.91+4.00  126.13 +4.65 109.31£7.85
300 97.37 +5.65¢ 137.95 +2.61 13446 +7.31  153.65+£12.65¢ 110.48 £10.86
1200 102.61£7.61c  130.05+4.54  117.07 513  143.35+11.31c  145.61£10.352
4800 99.74 4784 124134271 1101243.61c  148.45+9.05¢  154.30 +8.52=
0 68.35 £5.63 21497 +432 129484663  156.43+£236  160.41+10.01
Females 75 77.41 £4.67 22133 £7.41 12951 2405 172394490  157.35+8.31
300 89.36 £7.31c 217564585 133874385 176.4516.81c  178.31 +5.03¢
1200 89.65 1561  188.15+3.35>  120.04 £2.00c  176.88 +4.87¢  179.25 +4.98¢
4800 97.88 +3.45> 17322 +4.04= 115134319 18577 £5.95»  175.35 +2.06¢

Tabulated values are Mean + SD of five determinations.
Key: a: p<0.001vs control; b: p <0.01 vscontrol; ¢: p<0.05 vs control.

Table 8: Effects of doses of A. sativum extract on some biochemical parameters after four weeks of administration to rats.

Sex of Dose Biochemical Parameters
Animal (mglkg) Serum total Serum ALT Serum AST Haematocrit
protein (g/dl) {UIL) {UIL) (%)
0 403+1.10 25.61+2.32 24.89£1.46 4867 £1.21
75 4.41+0.81 2663+1.72 2361167 4871 +£1.0
Males 300 492 +0.50 24.85+2.01 23.37 £2.60 46.03 +1.91
1200 6.47+0.76¢ 2587 +0.84 25.01+£320  37.00£1.53®
4800 885+1.31 3546+3.210  2986+14°b 3200+0.402
0 3.92+0.63 18.02 + 1.47 16.75+2.15 4532 +£2.24
75 3.93+0.74 18.33 £3.07 15,75+ 1.08 46,22 +1.16
Females 300 504 +0.91 17.71+£162  1707+150  44.17+075
1200 6.83+0.35¢® 20.55+3.13 16.34 +£2.02 36.06 +1.0°
4800 841+0682 2753+£212° 19.76+071c 31320432

Tabulated values are Mean + SD of five determinations.
Key: a: p<0.001vs control; b: p<0.01 vs control; c: p<0.05 vs control.

In the sub-chronic toxicity studies, significant
decreases in total weight gain were observed in rats
administered the extract of A. safivum, as compared to
controls. This reduction in total weight gain may be due to
less food and water intake after administration of A.
sativum extract, as also reported by Joseph ef al [13]. The
reduction in total weight gain may also be due to the anti-
lipidaemic effect of A. sativum extract [15]. The rats
administered this extract at the doses of 1200 and 4800
mglkg exhibited increases in serum total protein
concentration on the one hand, and decreases in total
protein titre of the liver and lungs on the other hand. These
data suggest liver and lungs injury. In fact it has been
reported that enhancement in the level of serum proteins is
an indication of tissue injury and that significant decrease in

protein contents of the liver is a reflection of hepatic toxicity
[16].

The enzymes AST and ALT are concerned with
amino acid metabolism. Large amounts of AST are present
in the liver, kidneys, cardiac muscle and skeletal muscle.
Small amounts of the enzyme are present in the brain,
pancreas and lungs. ALT is found principally in the liver
[17}. The serum or plasma levels of both AST and ALT rise
whenever there is liver cell damage. The higher the
activities of both enzymes the greater the degree of liver
damage [17]. In the present study, significant increases in
ALT and AST activities were observed in male and female
rats receiving A. sativum extract at 4800 mgkg. The
increase in the serum activities of these enzymes (ALT and
AST) indicates that this extract, at high doses, may have
significant cytotoxic effect on the liver. The extract could
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affect the permeability of the cell membrane causing the
membrane to become leaky. This would then induce the
release of these enzymes from the cell into the blood
thereby causing the subsequent plasma or serum elevation
of the enzymes [16].

Anaemia is the condition of having too few red blood
cells or too litte hasmoglobin to transport oxygen to
tissues. At the biochemical level, anaemia is identified and
classified by measurements of several parameters, most
importantly haemoglobin (the oxygen-carrying protein in the
blood) and haematocrit (the percent of red blood cells per
standardised volume of blood). Anaemia is present when
these numbers fall below the cut-offs [18]. Normal values
for haematocrit range from 35% to 50% in human [19]. In
the present study, significant decreases in haematocrit
values were observed in male and female rats treated with
A. sativum extract at 4800 mg/kg, as compared to both the
controls and the normal range. These abnormal values
(32.00 = 0.40% for males, and 31.32 + 0.43% for females)
may be indicative of anaemic conditions. The presence of
steroid saponins in the crude extract of A. sativum [20], in
addition to low food and water intake, may account for
these signs of anaemia. Saponins possess haemolytic
activity which varies from strong to weak depending on the
type of substituents on the flavonoid ring.

In the light of the foregoing, it appears that A. sativum
extract, at high doses, may induce injury to liver, spleen
and lungs, loss of appetite leading to weight loss, and
anaemic conditions.
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