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ABSTRACT

The aim of this study is to evaluate the therapeutic use of raw garlic against Pb toxicity. Male
rabbits were exposed, either to a diet containing 400 Pb acetate/Kg diet, or combined with garlic
(59/100g diet) for a period of 2 weeks. Semen analysis was performed from the epididymis, and
the levels of testosterone, cholesterol, haemoglobin, hematocrit and blood cells were evaluated.
The obtained results have indicated that testosterone concentration was not affected significantly
by both treatments compared to the control. Sperm concentration, motility and viability were
reduced in the Pb group and also in the Pb-garlic group when compared to the control.
Contrary, sperm speed was significantly reduced in the Pb group only. There was a significant
decrease of red blood cells accompanied by a significant rise of white blood cells compared with
the control. On the other hand, hematocrit, hemoglobin and cholesterol of the Pb group were
almost similar as that of the control. Concerning the Pb-garlic group, red blood counts and
cholesterol level were not significantly different when compared to the control, but that of white
blood counts was still elevated. To conclude, in Pb intoxicated rabbits, garlic may exert a
protective role by maintaining cholesterol, red blood cells and sperm speed to almost normal
levels, but it failed to preserve those of white blood cells and most sperm parameters.
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INTRODUCTION

Many xenobiotics including trace metals are suggbdf being responsible for the decline of
male and female fertility observed over the lasttegy. Lead alters cell functions by disrupting
many metabolic pathways and various physiologicalcg@sses[1l]. It also alters calcium
homeostasis and interferes with cellular proceaselsmolecular meditated by calcium levels at
the cytoplasmic membrang®]. These changes are probably the cause of thetefiélead on
the central nervous systelid]. Lead is considered to be one of the oxidativesstinducer in

389
Scholars Research Library



Cherif ABDENNOUR et al Annals of Biological Research, 2011, 2 (3):389-393

different cells and orgari4, 5]. It has been reported that chronic exposure @ ¢eatributes to
blood, reproductive, renal and hepatic disordiserdergdisturbancg$, 6, 1] Workers exposed
to Pb have suffered from reproductive disordérs]. Lead has a direct toxic effect on the testis
and epididymis responsible for oligoasthenosperraysing infertility[2]. A decrease in libido
with dimished plasma testosterone may increase héH /aor FSH, was also reported. Sperm
abnormalities are usually reversible with cessatibexposure and/or after chelation therfly
Many factors contribute to the absorption of leaddaficiencies of iron, calcium, phosphorus,
zinc, vitamin B1, vitamin D, magnesium and fibeamqtis[9, 10].

In this study, therefore, garl@lium sativum L has been chosen as a therapeutic nutrient becaus
it contains many important nutritive and antioxitlaanstituents as selenium, sulfur compounds,
vitamins A, B, C and H11]. It was reported that the consumption of garlitact as a dietary
supplement improves blood lipid profile, strengthlee anti-oxidants capacity and also causes a
decrease in blood levels of oxidant&arlic can redyd?2]. e lipid peroxidation and increase
antioxidant defense mechanism in aninjag.

The present work aims to evaluate the therapefificiemcy of local raw garlic against lead
toxicity on some reproductive and haematologicabpeeters of domestic rabbi@ryctolagus
cuniculus.

MATERIALS AND METHODS

Domestic rabbiOryctolagus cuniculus of 6 months of age and an average body weigh400d
were chosen. The experiment was made in the brgédinse of the University under controlled
conditions of temperature, humidity and photoperibdey were placed in specific cages (50 x
60 x 53cm) and fed on a standards diet. Twenty fioales were divided equally into 03 groups;
control, treated with Pb (400 mg lead acetate dikg) and treated with Pb-garlic (400 mg lead
acetate/kg diet and 50g raw garlic) for a periotivaf weeks.

After sacrifice by decapitation, blood was collecteither in EDTA tubes for blood counts
(Automatic Cell Counter) or in dry tubes to obténe serum. Cholesterol was measured by the
enzymatic colorimetric methodl14] and testosterone was evaluated by Enzyme-Linked
Immunosorbent Assay (ELISA) method using commetdatal Spain.

Concerning semen analysis, a small opening atpitkdgmis was performed to obtain a drop of
sperm of about dl, then 49 ul of 0.9% NaCl was added to evaluatedbncentration, speed,
motility and vitality) [15]. Results were evaluated statistically using thaeitsb 13. However,
the Student- test was used by comparing each of the treatedpgvath the control. The
significance level of p < 0.05 was considered.

RESULTS

Results have indicated a non significant variaiioriestosterone concentration in both treated
groups compared with the control.

Sperm concentration was diminished significantlythe Pb and in the Pb-garlic group alike.
Moreover, sperm speed and motility in the Pb groaye reached zero, but these two parameters
have been increased in the Pb-garlic comparedrivaioHowever, sperm viability was reduced
in the Pb group and also in the Pb-garlic groupmdémmpared to the control.
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Results of white blood counts showed a signifiaésg in the Pb group when compared to the
control and also in the Pb-garlic group as wellefEhwas a significant decline in red blood cell
counts of the Pb treated group compared to theraonContrary, this difference is not
significant in the group of Pb-garlic compared toe tcontrol. Concerning hematocrit,
hemoglobin and cholesterol, no significant differes were recorded in both treated groups
compared to the control.

Table 1. The level of blood biomarkers (X+SD) of rabits Oryctolagus Cuniculus exposed to lead and raw
garlic during 15 consecutive days.

Control Pb Pb-garlic
Testosterone (ng/d) 1.36+0.31 1.22+0.07 1.254:0.
Sperm concentration (ml/30 402+10.12 4442757 175+15.45
Sperm speed (um/s) 46.85+4.2 " 00 32+2.69
Sperm motility (%) 72+8.36 00 28+12.58
Sperm viability (%) 66+4.18 26.60+5.27 30.60+7.23
Cholesterol (mg/l) 160+17.23 118.98+29.72 12596
WBC (ul/10) 9.80+0.94 13.83+1.24 7.98+0.39
RBC (ul/10) 5.32+0.97 5.15+1.0 4.09+0.42
Hb (g/dI) 9.04+1.86 9.66+0.85 9.23+0.81
Ht (%) 31+5.54 31.50+2.98 2942 55

*: Sgnificantly different than that of the control at p<0.05. (Student '-test).
DISCUSSION

Results show a non variation of the serum testoséelevels in the group exposed to Pb alone,
and also in the group treated with garlic for agekof two weeks. Contrary, Pb was reported to
have a cytotoxic effect on the interstitial leydiglls which secrete testosterofi®]. Indeed,
serum testosterone in rats showed a significanp @@80% - 80%) during the first 45 days of
treatment with 6 mg/ml of Pb acetgté]. Accordingly,[17] have mentioned that Pb inhibits the
expression of certain enzymes involved in the mdsysis of steroid hormones. On the other
hand, raw garlic was confirmed to provide reparaito the male reproductive functifi8,19 ]
Thus, garlic is considered as a protective regioredffferent tissues against arsenic induced
toxicity [20]. Garlic has also proved to play a protective rolaiagf the damage induced to
testes and spermatogenesis in cadmium intoxicatsfll]. Such protection may reduce lipid
peroxidation and increase antioxidant defense nmesima In addition[21] have explained the
garlic mechanism of action in several target tissudue to the presence of organo-sulfur
compounds, which alters the activity of several yemzs controlling the metabolism of
cytochrome P450 or the detoxification of glutat@d@rtransferase.

In our study, results indicate a significant deseem the concentration, motility and vitality of
sperm either in the group treated with Pb aloneoonbined with garlic. It can be assumed that
Pb has a direct effect on spermatogenesis, cadsiciine in sperm concentration and their full
growth and maturatiorConcerning the fall of maotility, it is suggestedtihis metal may act on
the mitochondria function of the intermediate pieghich inhibits the energy needed for sperm
movement. Though, a disruption of concentrationtilito and morphology of sperm were
observed in rodents, monkeys and humans exposéshd®, 22]. Also, the injected mature
rabbits by a dose of 3.85 mg Pb acetate/kg for &Bk& revealed a very marked change in
ejaculate volume, sperm count, motility, speed amaphology[23], accompanied with an
inhibition of spermatogenesis in the histopathalabistudy. Furthermore, among workers
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exposed to Pb during working hours as those otpand taxi drivers, a decline in male fertility
associated with a decrease in the number and tyodfi sperm and reduced seminal fluid
volume were observeld, 8]. Thus, Pb chronic poisoning was known to induce degion of

the testicles, reduce the size of seminiferouslagband destruct the spermatocytes, spermatids
and interstitial tissue, which may eventually preea blockage of spermatogenesis and cause
azoospermid23, 24, 25] Other research has indicated that testes are raositise to oxidative
stress because of their high content of polyunatedr fatty acids[26]. However, oral
supplementation of garlic juice added to lead tetrasignificantly reduced the metal
concentration in blood and tissues, indicating thatlic may be a protecting food and has
therapeutic potential against Pb intoxicatj@n, 28]

The treatment of rabbits with Pb polluted diet ®oweeks caused a remarkable rise in the
number of white and red blood cells, but the supgeletation of garlic with Pb have protected
only red blood cells from any chandggome studies suggested that lead might induce txeda
damage to red blood cell membrang®], resulting in an inhibition of the haem and
haemoglobin synthes[80, 31] Moreover,[32] have shown the existence of a high level of Pb
in white and red blood cells. In the current stuiig levels of hemoglobin and hematocrit have
not been affected even by Pb alone. In cont{88f, reported a remarkable decrease in both
parameters and also in the number of erythrocyitésnoale mice exposed Pb acetate in drinking
water for 5 weeks. It has been suggested that éheatological changes may start at a dose of
420-1600 mg Pb/k§34, 35] But the influence of garlic was evident on ragated with a dose

of 100 mg/day of garlic extract in the diet for 88ys where there has been an increase in the
number of red blood cells, neutrophils and lymphesyand in the hematocf&6].

Concerning cholesterol concentration, no noticeahl@ation in rabbits exposed to Pb alone or
combined with garlic has been registered. Recelitlg, treatment of rats with 400 ppm in
drinking water for two weeks also indicated no ewtdeffect of Pb on plasma cholesterol (HDL)
and triglycerides, whereas red blood cell cholestélave marked a profound increase in
different doses of 200, 300 and 400 pf@"i]. Moreover, serum cholesterol level was raised after
exposure to Pb nitraf@7].

CONCLUSION

Modern medicine has recognized that garlic is amhfood containing important nutrients and
antioxidants that can play roles as preventivethrdapeutic agent. Its supplementation with Pb
has relatively reduced its toxicity.
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