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In this  study the influences of the ameliorative effects of Acetyl-L-carnitine when exposed to 

lead acetate on functional aspects in spermatogenesis process in testes of albino male rats was studied, 24 

male albino rats weight 178-250 g were randomly distributed into four groups, 6 rats in each, the control 

group received distilled water orally, Treatment 1 lead acetate group received 10mg\kg body weight 

orally, Treatment 2 acetyl L-carnitine(ALCAR) group received 100mg\kg body weight orally, and 

Treatment 3 lead acetate and acetyl L-carnitine group received 10mg\kg body weight and 100mg\kg 

body weight orally respectively. After the end of the experiment the weight of sexual organs were taken, 

in addition, the total sperm count number, and percentage of dead, live, with abnormal spermatozoa also 

have been calculated. Result showed that the total sperm count in lead acetate group was decreased in 

compared with control and ALCAR groups. The lead acetate with ALCAR showed increased in total 

sperm count and live sperm percentage in compared with control and ALCAR groups. Dead and 

abnormal sperm percentage increased in lead acetate group  and  in lead with ALCAR groups  in 

compared with control and ALCAR groups. 
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 Abstract 

 

كارنتين على أضرار عملية تكوين النطف المستحدثة بخلات الرصاص في الجرذان-للأستايل إلالتأثير الوقائي   

 الخلاصة
كارنتين عند التعرض لخلات الرصاص على الجوانب الوظيفية لعملية تكوين -للأسيتايل ل في هذه الدراسة، تم دراسة التاثيرات الوقائية  

غرام عشوائيا على  250-178من ذكور الجرذان البيضاء بوزن  24ضاء ، تم توزيع  الحيوانات المنوية في خصى ذكور الجرذان البي

اعطيت خلات المعاملة الاولى جرذان لكل منها ، اعطيت مجموعة السيطرة الماء المقطر عن طريق الفم، مجموعة  6أربع مجاميع، 

ملغم / كغم  100على  كارنيتين-ة اعطيت الأستايل ل،مجموعة المعاملة الثانيالفم / كغم من وزن الجسم عن طريق ملغم 10الرصاص 

 100ملغم / كغم من وزن الجسم و  10من وزن الجسم عن طريق الفم، ومجموعة المعاملة الثالثة اعطيت خلات الرصاص والأسيتايل 

ملغم / كغم من وزن الجسم عن طريق الفم على التوالي. أخذت اوزان الأعضاء التناسلية ،وحُسبت نسبة الحيوانات المنوية الميتة والحيةّ 

انخفاض العدد في الكلي للحيوانات المنوية في مجموعة المعاملة بخلات الرصاص مقارنة مع مجموعة  والمشوهة. اظهرت النتائج

 زيادة في العدد الكلي للنطف  ALCARاظهرت مجموعة خلات الرصاص مع كارنتين.-لمعاملة بالاستايل لالسيطرة ومجموعة ا

. النسبة المئوية للنطف الميتة والمشوهة ازدادت في مجموعتي  ALCARوالنسبة المئوية للنطف الحية مقارنة مع مجموعتي السيطرة و

 .ALCARجموعتي السيطرة وبالمقارنة مع م ALCARخلات الرصاص وخلات الرصاص مع 

https://doi.org/10.37940/AJVS.2023.
http://creativecommons.org/licenses/by/4.0/
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Introduction 

          Spermatogenesis is The process of 

differentiation of a simple diploid 

spermatogonium into a spermatid ,occurs in 

seminiferous tubules during sexual life activity 

as the result of anterior pituitary gonadotropic 

hormones stimulation (1). Testis is the  

important organ  of male reproduction with 

spermatogenesis and endocrine, That depend 

on the functions of normal spermatogonia and 

Leydig cell, respectively. Testosterone is the 

hormone secreted by Leydig cell, it maintains 

male fertility and spermatogenesis (2).Many 

studies reported that  lead (Pb) damage the 

spermatogonia and Leydig cell and affecte the 

male’s reproductive function (3) .The target of 

Pb  is Leydig cell and testosterone synthesis  

also was suppressed during Pb exposure. (4). 

Lead considered as one of the most hazards 

that affect cumulative environmental 

pollutants of all biological systems through 

exposure to water, air, and food sources(5). 

There are evidences that Pb induces 

production of excessive reactive oxygen 

species (ROS), and ROS attacks system of 

antioxidant defense  in cells, That eventually 

disturbs the balance of prooxidant/antioxidant  

in cells lead to causes oxidative stress(6). 

Acetyl-L-carnitine (ALCAR) is an ester of L-

carnitine and plays a major role in function of 

normal mitochondria, being a transport free 

fatty acids molecule and an important acetyl-

group donor in metabolism of  high-energy 

and beta-oxidation of free fatty acid (7). L-

carnitine and ALCAR play a key role in sperm 

metabolism which affects positively in sperm 

motility, the beneficial effect is mediated by 

the long chain fatty acids transport across 

inner membrane of mitochondria for 

utilization in metabolism through β-

oxidation(8). It acts as an enzymatic 

antioxidant, that protects the cell, 

mitochondrial membrane, and integrity of 

DNA against free oxygen radicals(9). The aim 

of this study was to investigate functional 

features of the spermatogenesis process in 

male albino rats testes when exposed to lead 

acetate and to evaluate the underlying 

mechanism of the ameliorative effects of 

ALCAR to lead acetate exposed. 

material and methods 

          All the steps of the experiment were 

performed in the laboratory animal house in 

the college of veterinary medicine/ University 

of Mosul from the period 26.10.2021 until 

26.12.2021.  

Animals study 

          In this study, 24 male rats weight 178-

250 g obtained from University of Mosul were 

included, the rats maintained in cages with free 

access to water and food and with a 12/12 

hours light –dark cycle and controlled 

temperature. The rats were divided randomly 

into four groups (6 animals per each) and 

treated as follows: 

1- control group 

Rats were given orally distilled water  daily for 

60 day . 

2-  Treatment 1:Lead acetate group treated 

10mg/kg body weight orally for 60 day. 

3- Treatment 2:Acetyl-L-carnitine group 

treated  orally 100mg/kg body weight for 60 

day. 

4- treatment 3:lead acetate and Acetyl- l-

carnitine group                                                  

Rats of this group daily administrated by lead 

acetate 10mg/kg body weight and Acetyl- l-

carnitine orally 100 mg/kg body weight for 60 

day. 

    The weight of the animal had been taken in 30 

and 60 day. 

At the end of the experiment, the weight of 

each individual animal has been taken and the 

animal was anesthetized and then killed by 

cervical dislocation. Performing of the 

anatomical  character of the animal was done 

by making an opening in scrotum with scissor. 

The opening  was done by cutting through the 

inguinal canal along the abdomen to the 

sternum and then the right and left testes were 

separated, as well as separated the part of 

epididymis form it (head, body and tail)and 

weighting separately with sensitive electrical 

scale, also the accessory glands (prostate and 

seminal vesicles)  separated and weighting by 

the scale . 

 

Calculating the number of sperms in the 



 

72 
 

Research Article 
 

Vol. 16             Issue:1, (2023)             ISSN: P-1999:6527 E-2707:0603 

head of the epididymis 

 

           Was done by using the method  of 

Sakamoto and Hashimoto (10).They separated 

head of the right epididymis and then cut into 

small pieces in a petri dish which contain 

neutral formalin buffer solution( 9.8 ml) after 

which a dye was added to it eosin (5%) 0.1ml, 

then a drop of the solution placed on the center 

of the blood cell counting device 

haemocytometer  and  then placed in the stage 

of light microscope and leave slide on stage 

for 5 minutes to ensure the stability of the 

sperms on the haemocytometer ,then the sperm 

were counted in 5 medium squares. 

  

Measuring the percentage of sperm (live, 

dead and deformed) 

                                                It was done by 

cutting the right tail  of epididymis And placed 

it in a Petri dish containing 2 ml of normal 

physiological salt solution (normal saline) at a 

temperature of 37° C  then a drop was taken 

from the solution and placed on the a clean 

and dry glass slide and a drop of the prepared 

nigrocin-eosin dye was added to it 

simultaneously   the two drops were gently 

mixed on the glass slide for half a minute 

using the edge of the glass. Then a part of the 

mixture was taken with one end of the slide 

and pull at an acute angle and gently on The 

first slide, and all used glass slides,  after 

drying they were placed in the incubator At a 

temperature of 37 degrees to dry, and after the 

swab was completely dry, it was examined 

with an oil emersion lens 100x, The 

percentage of live, dead sperm and the 

percentage of sperm abnormalities in100 

sperm from each segment. 

 

Statistical analysis 

The data analyzed by using one–way analysis of 

variance, followed by using Duncan’s multiple 

range test (SPSS version 24, USA) to evaluate 

differences between groups. The resultswere 

expressed as mean ± standard error of the mean. 

Values considered significantly different at (p ≤ 

0.05). 

 

 

 

Results and Discussion 

Effect of lead acetate and ALCRA on total 

body weight. 

Aperiode 30 day 

          The body weight in the lead acetate group 

was decreased significantly (P≤0.05) in 

compared with control group and the group 

treated with ALCAR alone and lead acetate with 

ALCAR group.(Tab.1). The body weight in the 

group treated with ALCAR alone and lead 

acetate with ALCAR increased significantly 

(P≤0.05)in compared with control group(Tab.1). 

 

Aperiode 60 day 

          The body weight in the lead acetate 

group show no significant changes compared 

with control group(Tab.1),  

lead acetate group is significantly (P≤0.05 ) 

increased in compared with ALCAR group 

and the group treated with both lead acetate 

ALCAR(Tab.1). The result of this experiment 

also showed that the group treated with 

ALCAR alone and the lead acetate with 

ALCAR group significantly(P≤0.05) increased 

in compared with control group and the group 

treated with lead acetate(Tab.1). The group 

treated with ALCAR alone and the group with 

both lead acetate and ALCAR showed 

significant increase (P≤0.05) in the body 

weight during the 30 and 60 day of the 

experiment in compared zero time (Tab.1). 
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Table -1: Effect of lead acetate and ALCRA on 

total body weight(g) 

              time 

groups 

0 day 30 day 60 day 

 

Control 

202.00 

± 

8.50 

a      A 

222.0 

± 

5.62 

a     B 

243.33 

± 

20.87 

a      A 

 

 Lead acetate 

198.33 

± 

6.85 

A A 

177.83 

± 

9.47 

b      C 

259.17 

± 

3.12 

B  A 

 

ALCAR 

211.50 

± 

1.05 

c     A 

263.33 

± 

3.04 

b       A 

339.66 

± 

12.83 

a B 

 

Lead acetate   

+ ALCAR 

210.16 

± 

2.07 

c      A 

288.0 

± 

2.81 

b     A 

359.66 

± 

5.57 

a       B 

Number of animals in each group =6,The 

different capital English letters within the column 

mean that there are a significant difference 

between the treatment at the level(P≤0.05). The 

different small English letters within the class 

mean that there are a significant difference 

between the periods at the level(P≤0.05). 

Testicular oxidative stress is the main feature in 

male infertility(11). The lead acetate caused  

decrease in body weight in rat treated with   10 

mg/kg B.W. this result may be because that 

ingestion of lead acetate reduced the content of 

hemoglobin because it decrease the appetite in the 

animal (12). This result is agreed with (13) that 

showed that the exposure of rat to 2000 ppm lead 

acetate in drinking water caused decreased in 

body weight of animals. The treatment  of  

ALCAR 10 mg/kg  of B.W. causes decrease in 

body weight of rats, this result is agreed with (14) 

that explained that  three- month administration 

of ALCAR 100 mg/kg B.W. in drinking water to 

aged rat decreased the mean body weight in 

compared with control aged groups. 

 

Effect of lead acetate and ALCRA on the 

weight of sexual organ. 

 

Effect of lead acetate and ALCRA on the 

weight of testes. 

Result of the experiment showed that a 

significant decrease (P≤0.05) in the weight of 

the testes in  the group treated with lead 

acetate in compared with control group and the 

group treated with ALCAR alone  (Tab.2). 

The group treated with ALCAR showed that 

this group did not differed significantly with 

control group (Tab.2). lead acetate and 

ALCAR group showed a significant decrease 

(P≤0.05) in compared with control 

group(Tab.2). 

 

Effect of lead acetate and ALCRA on the 

weight of epididymis. 

Weight of head of epididymis. 

          The weight of head of epididymis is 

increased significantly (P≤0.05)in the group 

treated with ALCAR alone in compared with 

control , lead acetate and lead acetate with 

ALCAR groups(Tab.2). furthermore the result 

of the weight of head of epididymis showed 

that the lead acetate group did not differ 

significantly in compared with control group 

and lead acetate group with ALCAR (Tab.2). 

   

Weight of body of epididymis. 

         The weight of the body of epididymis in 

the group treated with ALCAR alone is 

significantly (P≤0.05) increased in compared 
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with control ,lead acetate and lead acetate with 

ALCAR groups (Tab.2). The lead acetate 

group and lead acetate with ALCAR groups 

did not differ significantly in compared with 

control group (Tab.2). 

 

 

Weight of tail of epididymis.  

          Rats treated with ALCAR showed 

significant increase (P≤0.05) in the weight of 

tail of epididymis in compared with group 

treated with lead acetate alone and lead with 

ALCAR (Tab.2). The result showed that the 

rats treated with lead acetate did not 

significantly differ in compared with control 

and lead with ALCAR groups (Tab.2). Also 

the group treated with lead acetate and 

ALCAR did not differed significantly in 

compared with control group(tab.2). 

 

 

Effect of lead acetate and ALCRA on weight of 

seminal vesicle gland. 

          Result of experiment showed that the 

groups treated with lead acetate ,ALCAR and 

lead acetate with ALCAR did not significantly 

differ in compared with control group and also 

did not differ significantly between all treated 

groups(Tab.2). 

 

 

Effect of lead acetate and ALCRA on the 

weight prostate gland. 

          The ALCAR group showed increase 

significantly (P≤0.05) in the weight of prostate 

gland in compared with  the control ,lead 

acetate and lead acetate with ALCAR 

groups(Tab.2). The lead acetate group did not 

differ significantly in the weight of prostate 

gland in compared with control and lead 

acetate with  ALCAR groups (Tab.2), also the 

lead acetate with ALCAR group did not 

differed significantly in compared with control 

group in the weight of prostate gland(Tab.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table -2: Effect of lead acetate and ALCRA on 

weight of the sexual organ (mg/100g  B.WT) 

organs 

 

groups 

testes 

epididymis 
Seminal 

vesicle 

gland 

Prostate 

gland 
head body tail 

control 

437 

± 

0.063 

a 

90 

± 

1. 47 

b 

14 

± 

0.6 

b 

88 

± 

4.9 

ab 

401 

± 

10.46 

a 

254.33 

± 

20.86 

b 

Lead 

acetate 

352 

± 

12 

b 

82 

± 

5 

b 

19 

± 

42 

b 

80 

± 

6.3 

b 

440.00 

± 

24.08 

a 

228.00 

± 

21.91 

b 

ALCAR 

443 

± 

22 

a 

126 

± 

6 

a 

52 

± 

9.5 

a 

108 

± 

8.4 

a 

517.83 

± 

53.06 

a 

355.66 

± 

38.02 

a 

Lead+ 

ALCAR 

367 

± 

32 

b 

70 

± 

17 

b 

26 

± 

3 

b 

71 

± 

10 

b 

402.00 

± 

47.59 

a 

213.33 

± 

19.02 

b 

Number of animals in each group =6 

The different English letters mean that there are a 

significant difference between the treatment at the 

level(P≤0.05). 

 

Lead acetate and lead acetate with ALCAR led to 

decreased testes weight  and epididymis 

compared with control groups in the rat ,this is 

may be caused by the lead acetate and ALCAR 

affected to the body weight . this result agreed 
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with (15). which referred that administration of 

lead acetate (30 mg/kg B.W.) lead to decreased in 

weight of testes and epididymis and accessory sex 

gland. Macroscopic changes in  the accessory sex 

organs such as decreased in  weight of testes, 

seminal vesicles, epididymis, and ventral prostate 

have been demonstrated in various studies  by 

using  the experimental animals(16). 

 

 

Effect of lead acetate and ALCRA on Total 

sperm count 

          The effect of lead acetate on the total 

sperm number is significant (P≤0.05) 

decreased in compared with control group 

(Fig.4). Effect of ALCAR is increased 

significantly (P≤0.05) in the total number of 

sperm in compared with  the control and lead 

acetate treated group (Fig.4). The treatment of 

the lead acetate with ALCAR group showed a 

significant increase (P ≤0.05) in total sperm 

number  in compared with the group treated 

with lead acetate alone, The result also showed 

decrease significantly (P≤0.05)in total sperm 

number in compared with ALCAR alone and 

there are no significant difference in compared 

with control group (Fig.4). 

 

Number of animals in each group =6 

The different English letters mean that there are a 

significant difference between the treatment at the 

level(P≤0.05). 

Figure.1Effect the lead acetate and ALCRA on 

total sperm count(Total sperm count*106 

sperm/ml) 

Effect of lead acetate and ALCRA on 

percentage of live spermatozoa  

          The percentage of live sperm decreased 

significantly (P≤0.05) in the group treated with 

lead acetate in compared with control group 

(Fig.5).The group treated with ALCAR did not 

significantly differed in compared with control 

group in percentage of live sperm and 

significantly (P≤0.05) increased in compared 

with group of lead acetate (Fig.5). The 

percentage of live sperm in  the group treated 

with lead and ALCAR showed increased 

significantly (P≤0.05) in compared  with lead 

acetate group and significantly (P≤0.05) 

decreased in compared with with ALCAR and 

control group (Fig.5). 

 

Number of animals in each group =6 

The different English letters mean that there are a 

significant difference between the treatment at the 

level(P≤0.05). 

Figure.2 Effect of lead acetate and ALCRA on 

percentage of live spermatozoa 

Effect of lead acetate and ALCRA on 

percentage of dead spermatozoa  

          The percentage of dead spermatozoa 

showed that the lead acetate group and lead 

with ALCAR group are increased significantly 

(P≤0.05) in compared with control  and 

ALCAR groups(Fig.6).The group treated with 

ALCAR showed that no significant differed in 

the percentage of dead spermatozoa in 

compared with control group(Fig.6). 
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Number of animals in each group =6 

The different English letters mean that there are a 

significant difference between the treatment at the 

level(P≤0.05). 

Figure.3 Effect of lead acetate and ALCRA on 

percentage of dead spermatozoa 

Effect of lead acetate and ALCRA on 

percentage of abnormal spermatozoa  

          The percentage of abnormal 

spermatozoa showed that the lead acetate 

group and lead acetate with ALCAR group are 

significantly increased (P≤0.05) in compared 

with control and ALCAR groups (Fig.7).The 

group treated with ALCAR showed no 

significant difference in percentage of 

abnormal spermatozoa in compared with 

control group(Fig.7). 

 

Number of animals in each group =6 

The different English letters mean that there are a 

significant difference between the treatment at the 

level(P≤0.05). 

Figure.4 Effect of lead acetate and 

ALCRA on percentage of abnormal 

spermatozoa 

 

Many studies on reproductive system of male 

animals have documented lead as a toxicant for 

testicular tissue and functions (17). Lead binds to 

glutathione(GSH) and like other divalent metals 

can leave the cell to circulate in serum or lymph. 

The subsequent precipitous deposition of lead 

give rise to tissue or organ damage (18).ROS 

have a detrimental effect on critical events on the 

steroidogenic pathway, elevated levels of ROS 

elicit lipid peroxidation and membrane damage 

which lead to loss of sperm(19). the result 

showed that lead acetate 10 mg/kg B.W. lead to 

decrease significantly in the total number of 

sperm and percentage of live sperm and increase 

percentage of the dead spermatozoa in compared 

with control group. This result is agreed with(20) 

who explained that  significant reductions in 

number of the spermatozoa in the epididymis of 

wistar rats  that administered  lead acetate 

(6mg/Kg body weight) for 14 days(20). Many 

studies suggest spermatogenesis problems caused 

by lead, although, some researchers have failed to 

demonstrate correlations between lead and semen 

volume, pathologic sperm and sperm 

concentration among workers exposed to high 

lead levels(21). Or abnormalities in sperm count 

and/or the sperm morphology in rabbits(22). The 

result showed that ALCAR increased the total 

number of spermatozoa and increased the 

percentage of live and decreased percentage of 

dead spermatozoa in compared with control 

group .this result is agreed with (23) who 

explained that daily injection of L-carnitine (100 

,200mg/kg B.W.) in rat for 48 day lead to 

increase the count, motility, viability, maturity, 

and chromatin quality of spermatozoa and 

decreased abnormal morphology of the 

spermatozoa in comparison with control group.  

 

 

 

 

 

  

 

 

 

 

Figure.5 sperms in control group 
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Figure.6 sperms in Lead acetate group 

  

Figure.7 sperms in ALCAR group 

 

 

Figure.8 sperms in  Lead acetate and ALCAR 

group 

Conclusion 

acetyl L-carnitine plays an important role in  the 

reversing undesirable lead acetate effects and 

Administration of ALCAR improves the sperm 

parameters and particularly sperm counts. 

                   Acknowledgments 

The authors appreciate the College of 

Veterinary Medicine, University of Mosul, for 

providing the support and the required 

facilities. 

Conflict of Interest: 

The author declares no conflict of interest. 

References 

1.Houda A, Nyaz S, Sobhy MB, Basilah AH, 

Romeo M,Peter MJ, Eid HM. Seminiferous 

tubules and spermatogenesis.2021.Male 

reproductive anatomy .DOI: 

10.5772/intechopen.98917. 

2.Walker S, Robison OW, Whisnant CS, Cassady 

JP. Effect of divergent selection for 

testosterone production on testicular 

morphology and daily sperm production in 

boars. 2004.J. Anim. Sci. 82, 2259–2263. T . 

DOI.org/10.2527/2004.8282259x. 

3.Huang H,Wang M,Hou L, Lin X,Pan S, Zheng 

P, Zhao Q. A potential mechanism associated 

with lead-induced spermatogonia and leydig 

cell toxicity and mitigative effect of selenium 

in chicken.2021.Ecotoxicology and 

Enviromental Safety. 2020.VOL.209. 

DOI.org/10.1016/j.ecoenv. 111671.   

4.Hasanein P, Fazeli F, Parviz M, Roghani M. 

Ferulic acid prevents lead-induced testicular 

oxidative stress and suppressed 

spermatogenesis in rats. 2018.Andrologia 50, 

e12798.DOI: 10.1111/and.12798.  

5.Patra RC., Rautray AK , Swarup D. Oxidative 

stress in lead and cadmium toxicity and its 

amelioration. J. Vet. Intern. Med., 2011: 

457327. DOI:  10.4061/2011/457327. 

6.Wang LQ, Wang L,Shi X, Xu, S. Chlorpyrifos 

induces the apoptosis and necroptosis of 

L8824 cells through the 

ROS/PTEN/PI3K/AKT axis. 2020.J. 

Hazard. Mater. 

398.  DOI: 10.1016/j.jhazmat.2020.12290

5.  

7.Longo N, Frigeni M, Pasquali M. Carnitine 

transport and fatty acid 

oxidation.2016.BiochimBiophysActa. 

doi:10.1016/j.bbamcr.2016.01.023. 

8.Matalliotakis I,Youmantaki Y, Evageliou A. 



 

78 
 

Research Article 
 

Vol. 16             Issue:1, (2023)             ISSN: P-1999:6527 E-2707:0603 

L-carnitine  levels in the seminal plasma 

of fertile and infertile men:correlation 

with sperm quality. 2000.International 

Journal of fertility 45,236-240. 

9.Adewoyin M, Ibrahim M, Roszaman R, Isa 

MLM, Alewi NAM, Rafa AAA..Male 

infertility: the effect of natural 

antioxidants and phytocompounds on 

seminal oxidative stress. 2017.Diseases.5: 

9. 

DOI: 10.3390/diseases5010009.  

10-Sakamoto, J. and Hashimoto, K. (1986). 

Reproductive toxicity of arylamide and 

related compounds in mice: effect on 

fertility and sperm morphology. Arch. 

Toxicol. 59:201-205. 

11-Neto FTL, Bach PV, Najari BB, Li PS, 

Goldstein M..Spermatogenesis in humans 

and its affecting factors. 2016. 

Semin Cell Dev. Biol. 59: 10-26. DOI: 

10.1016/j.semcdb.2016.04.009 

12.Nabil MI, Esam A, EL-Beltagi H.Retraction 

Note to: the effect of lead acetate toxicity 

on experimental male albino rat. 

2011.Bio.Trace.Elem.Res.15(1):156. DOI: 

10.1007/s12011-012-9550-2. 

13.Ercal N, Neal RE, Hammond  T, Dennery P. 

A Role for oxidative stress in suppressing 

serum immunoglobin levels in lead –

exposed fisher 344 rats.2000. Archives of 

Environmental Contamination and 

Toxicology. DOI: 

10.1007/s002440010102. 

14.Tanaka Y, Sasaki R, Fukui F, Waki H, 

Kawabeta T, Okazaki M , Hasegawa K, 

Ando S. Acetyl-L-carnitine 

supplementation restores decreased tissue 

carnitine levels and impaired lipid 

metabolism in aged rats. 2004. JLR 

Papers, January. DOI 

10.1194/jlr.M300425-JLR200. 

15.Elgawish RA , Abdelrazek HMA.Effects of 

lead acetate on testicular function and 

caspase-3 expression  with respect to the 

protective effect of cinnamon in albino 

rats. 2014.Toxicol.Rep.1:795-801. DOI: 

10.1016/j.toxrep.2014.10.010. 

16.Mohsen V, Smith DR, Hus PC. How dose 

lead induce male infertility?.2011. Iranian 

Journal of Reproductive Medicine Vol.9. 

No.1. pp:1-8. 

17.Massany P, Massany M, Madeddu R, 

Stawarz R,Lukac N.Effect of cadmium, 

lead and mercury on the structure and 

function of reproductive organs.2020. 

Toxics.VOL 8(4). 

doi.org/10.3390/toxics8040094. 

18.Offor SJ, Mbagwu HO, Oriskwe 

OE.Improvement of lead Acetate-Induced 

Testicular Injury and sperm quality 

deterioration by solanum anomalum 

Thonn. Ex. Schumach Fruit Extractsbin 

Albino rats.2019. Journal of Family and 

Reproductive Health. Vol. 13, No. 2. 

 

19-DiemerT,  Allen JA, Hales   KH, Hales, DB . 

Reactive oxygen disrupts mitochondria in 

MA-10 tumor Leydig cells and inhibits 

steroidogenic acute regulatory (StAR) 

protein and steroidogenesis. 

2003.Endocrinology;144: 2882– 91. 

 

20.Kehinde BA, Isaac JA. Effects of heat and 

lead on the reproductive system of male 

wistar rat.2014. Research 

Papers.VOL11(2).  

21.Bonde  JP, Joffe  M, Apostoli  P, Dale  A, 

Kiss  P,   Spano  M .Sperm count and 

chromatin structure in men exposed to 

inorganic lead: lowest adverse effect 

levels. 2002.Occup Environ Med; 59:234-

242. 

22.KrocKova J,Roychoudhury S, Slanina T, 

Formicki G, Binkowski LJ, Ondruska L, 

Lukac N, Kovacova R, Stawarz R, 

Massanyi P.Lead induced alterations in 

rabbit spermatozoa motility and 

morphology in vitro.2016. Czech J. Anim. 

Sci. 61, (9): 391–406. DOI: 

10.17221/58/2015-CJAS.  

23-Mardanshahi  T, Rezaei  N, Zare  Z, 

Shafaroudi  MM , Mohammadi  H.. 

Effects of L-Carnitine on the sperm 

parameters disorders, apoptosis of 

spermatogenic cells and testis 

histopathology in diabetic 

Rats. 2019.International Journal of 

Reproductive BioMedicine, 17(5), 325. 

DOI: 10.18502/ijrm.v17i5.4600. 

 

 

 



 

79 
 

Research Article 
 

Vol. 16             Issue:1, (2023)             ISSN: P-1999:6527 E-2707:0603 

 

 

 

 
 


