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Abstract 

This study aimed to evaluate the ameliorative effects of L-Carnitine on sperm quality and hormonal profile in rats 
treated with cimetidine. Mature thirty adult male laboratory (8-10 weeks) rats were randomly divided into three 
groups: control group C1 was given tap water; group C2 animals were given cimetidine (150mg/kg i.p.) daily for 65 
days, and group C3 animals were given L- Carnitine (200mg/kg i.p.) and cimetidine (150mg/kg i.p.) daily for 65 
days. At the ending of the treatment period, blood was taken to determine the levels of testosterone, follicle-
stimulating hormone, and luteinizing hormone in the serum. Body weight was recorded, then the animals were 
anesthetized. Histological sections of the right testis were prepared for histopathological examination, including 
the thickness and diameter of seminiferous tubules, as well as the number of Leydig's cells. While samples taken 
from the epididymis of the left testes were used for the estimation of sperm evaluation parameters. Cimetidine 
caused a significant decrease in serum testosterone, FSH, and LH concentrations, as well as a significant decrease 
in the ratio of testis' weight to body weight and sperm parameters (count, viability, and morphology) compared to 
other treated groups. Furthermore, a histological inspection of the testes indicated a significant increase in the 
thickness of epithelial cells and the diameter of seminiferous tubules of the testes and a reduction in the number 
of Leydig's cells. Whereas, the results showed that LC has a positive effect on improving previous parameters 
against cimetidine (C3) via a significant increment in hormone concentration, sperm parameters (count, viability, 
and morphology), and thus the number of Leydig's cells. Besides, LC reduced the deleterious effects of cimetidine 
on testicular tissues represented by a normal arrangement of seminiferous tubules with more and/or less 
complete spermatogenesis, the thickness of interstitial tissue in most seminiferous tubules, as well as the normal 
structure of the epididymis filled with normal sperm. 
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Introduction 
Cimetidine is an important, competitive blocker of 
H2 receptors and is widely recommended for oral 
and injectable peptic ulcers (Scheinfeld,2003 ). 
Cimetidine is a prophylactic medication for 
malignant colorectal development, in addition to 
treating Zollinger syndrome – Ellison syndrome, 
heartburn, esophagitis, upper gastrointestinal 
bleeding, paracetamol overdosage, and Tinea capitis 
(Matsumoto et al., 2002 and Hansbrouph et al., 
1986). 
According to studies (Pereira, 1987), cimetidine 
causes impotence and loss of libido in males. In 
addition, Franca et al., (2000) and Winters et al. 
(1979) reported cimetidine's antiandrogenic effects. 
Cimetidine is being taken without prescription for 
the time being and is currently being marketed as 

the counter drug category (Anand and Van Theil 
1982). In Iraq, as in different nations, cimetidine was 
imported from different nations and commonly used 
in centers and medical clinics that prescribed its 
deleterious effects for long-term care in a chronic 
disease program. (Al-Janabi, 2007) 
(L-carnitine) is a water-soluble antioxidant found in 
the mitochondrial membrane of all animals (Dunning 
and Robker, 2012; Surai, 2015, El-Sherbini et al., 
2017). L-carnitine is relatively safe and has 
antioxidant properties (Liu et al., 2015).As such, it is 
used to prevent and treat OS and other health 
disorders (Xiang et al., 2013; Ahmed et al., 2014). 
That facilitates the transportation of long-chain fatty 
acids by the mitochondrial membrane, which is used 
for the production of energy. By conserving and 
protecting antioxidant enzyme levels (SOD, CAT, and 
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glutathione peroxidase), it plays a essential role as 
an antioxidant against the generation of reactive 
oxygen species (ROS) and scavenging free radicals 
(Go´ Mez-Amores et al., 2007 ). 
LC is listed as having benefits in infertility 
management (Abdelrazik and  Agarwal, 2009; 
Dunning and Robker, 2012 ; Al-Shammari and Alsaidi 
 The effect of LC on male infertility is now .(‏2020 ,
well understood. It is stated to be associated with 
spermatozoa epididymal maturation (Aliabadi et al., 
2012). LC plays the role of an intramitochondrial 
carrier for the acyl group, which serves as a 
substratum for the oxidation process in the form of 
acyl-CoA. This process generates energy that is used 
for sperm respiration and motility ( Cheng and Chen, 
2008, Aliabadi et al.,2012). It was also observed to 
improve sperm abnormalities such as depletion of 
ATP contributing to defective axonemal 
phosphorylation, lipid peroxidation, viability and loss 
of motility, as well as decrease the effect of ROS and 
free radical-triggered oxidative stress 
(Dokmeci,2005). In accordance with this, the current 
investigation evaluated the ameliorative effect of LC 
in male rats against several aspects of cimetidine-
induced testicular damage. 

Materials and Methods 
Thirty adult male laboratory rats (8-10 weeks) 
weighing (200-250) gm were randomly divided into 3 
groups: control group C1 was given tap water; group 
C2 was given daily doses of cimetidine (150mg/kg 
i.p.) for 65 days; and group C3 was given cimetidine 
(150mg/kg i.p.) in addition to L-Carnitine (200mg/kg 
i.p.) daily for 65 days.  
At the 65th day of the experiments, blood samples 
were taken from each animal under anesthesia by 
performing a cardiac puncture. The samples were 
then centrifuged at 3000 rpm for 15 minutes, after 
which the sera were separated and refrigerated at-
18 °C until analysis. Testosterone, hormone-
stimulating follicle (FSH), and hormone-luteinizing 
(LH) concentrations were determined by making use 
of immunoenzymometric assay kits (Monobind Inc, 
USA).In addition, testis in 10 percent formalin buffer 
solution was excised and fixed. According to Luna 
(1968), the tissues were first fixed in paraffin blocks, 
and several tissue sections with a thickness of 6 
were prepared, and then they were stained with 
hematoxylin and eosin. Using a Java-based image 
processing program, the average number of Leydig 
cells per millimeter square was determined by 
counting the cells between every three seminiferous 
tubules. Using a light microscope (less than 40X) and 
a Java-based image processing program, ten cross-

sections per rat were taken and the average number 
of Leydig cells per millimeter square was calculated. 
(Ballesterose et al., 2012).  The statistical data was 
analyzed with one-way analysis of variance (ANOVA), 
and the significance level was set at (P< 0.05). The 
Least Significant Differences (LSD) test was utilized in 
order to investigate particular group differences. 
(Snedecor and Cochran, 1973). 

Results and Discussion 
Figure 1 shows the results of serum reproductive 
hormones (T, FSH, and LH) concentrations in mature 
male rats. The concentration of reproductive 
hormones (T, FSH, and LH) in C2 in the cimetidine-
treated group decreased significantly (P < 0.05) after 
65 days of the experiment. In contrast, when rats 
were given cimetidine together with LC (C3), these 
parameters increased significantly (P < 0.05) when 
compared to the mean values of the reproductive 
hormone-treated group (C2).  
Data pertaining, in fig 2-A clarifies the changes in 
sperm quality ( sperm count, sperm viability, 
abnormal morphology)  in the cauda epididymis of 
male rats at 65 days. Depending on the statistical 
analysis of the mean values of sperm parameters 
showed a significant (P< 0.05) decrement in male 
rats who received the cimetidine C2 group compared 
with other groups.  Fig. 2-B illustrates a statistically 
significant (P < 0.05) decrease in sperm motility in 
the Cimetidine C2 group compared to the C1 and C3 
groups. In contrast, LC in combination with 
cimetidine C3 caused a significant (P < 0.05) increase 
in these measures (fig 2-A and fig 2-B), with the 
exception of the sperm count parameter, which 
showed nonsignificant (P > 0.05) differences 
between the C3 and C1 groups after 65 days of 
experiments.  
The statistical analysis of the diameter and thickness 
of seminiferous tubules showed a significant 
reduction in the C2 group relative to the C1 and C3 
group. While results of C3 exhibited significant 
elevation in thickness epithelial & diameter of 
seminiferous tubules as compared with the C2 group 
( fig 3-A).  Moreover, the highest values in the 
thickness of epithelial tissue were that of group C3 
with mean values were (43.09±0.2 ) as compared 
with a control group of 41.92±0.1. 
In addition, the ratio of testicular weight to body 
weight decreased significantly  in the cimetidine-
treated group (C2). Meanwhile, the combination of 
cimetidine and LC (group C3) resulted in a 
statistically significant increment in this parameter 
compared to group C2 (fig 3-B). 
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Furthermore, the histological section of rats' testes 
revealed a significant decrement in the number of 
Leydig's cells in group C2 (fig 3-C, fig 5,6) compared 
to the control group (fig 4), wherein mean values 
were 4.8±0.2  and 8.6±0.2  respectively. In contrast, 
the number of Leydig's cells in group C3 treated with 
LC  showed a significant increase in this parameter 
(9.80.2) when compared to the number of Leydig's 
cells in the other groups. Besides, proliferation of 

Leydig's cells in group C3 treated with LC  as shown 
in fig 7 .  
Besides, Figure 8 appear a normal arrangement of 
seminiferous tubules with complete 
spermatogenesis. The histological section of 
epididymis treated with cimetidine showed 
deformity in shape and structure figure 9, while rats 
treated with cimetidine concurrently with LC showed 
normal structure and were filled with normal sperm 
Figure 10.  

 
 

 
 

Figure. (1):  Effect of LC on  testosterone, FSH, and LH concentrations in Cimetidine-treated adult male rats 
The values are display as the mean ± standard error, with n = 10 for each group. Capital letter represent a 
significant difference between groups (p <0.05) ; C1:  control group,  C2 : received daily dose of cimetidine 

(150mg/kg i.p.) , C3 : received  L-carnitine (200mg/kg, i.p.) and cimetidine (150mg/kg i.p.). 
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Figure. ( 2 ): (A)  Effect of LC on sperm parameters (B) sperm motility of male rats treated with cimetidine. 
For details see figure 1 
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Figure. ( 3 ): (A) Effect of LC  on thickness& diameter of seminiferous tubules, (B) ratio of testicular weight to 

body weight , (C) number of Leydig's cells on male rats treated with cimetidine . 
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Figure 4: Rat testis of a control group. ( H &E 

stain 10 X ) 

Figure 5: Rat testis of group C2 treated with 

cimetidine exhibit  vacuolation and  absence 

Leydig's cells  ( H &E stain 10X ). 

Figure. 7: Rat testis of group C3 treated 

with cimetidine plus LC. exhibit 

multiplication of Leydig's  cells ( H &E 

stain 10 X ). 

Figure. 6: Rat testis of group C2 treated with 

cimetidine note:-  Leydig cell not present ( H 

&E stain 40 X ). 
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According to the findings of this study, administering 
male rats cimetidine (150 mg/kg i.p.) caused 
impaired sperm quality as well as a decline in the 
number of Leydig's cells and the levels of 
testosterone, follicle-stimulating hormone, and 
luteinizing hormone in comparison to the other 
groups. Other studies have reported elevated 
LH and testosterone levels in male patients (Peden 
et al.,1981, Wang et al ., 1982). Cimetidine inhibited 
FSH and LH in the blood, which induced signals for 
testosterone hormone synthesis. Suppression of 
these signals, which is caused by a serum reduction 
in testosterone levels, shows reproductive 
dysfunction, cell death, and apoptosis (LIU et al., 
2018). The decrease in testosterone levels in rats 
treated with cimetidine could be attributable to 
decreased use of cholesterol by Leydig cells since the 
elevated cholesterol level impairs the function of the 
Leydig cells.  On the other hand, the result exhibited 

that the LC caused a significant increment in 
hormones in rats treated with cimetidine 
concurrently with LC (C3) group.  Increased 
hormonal levels in rats could be attributed to the 
hormonal profile's positive effect hich indicates the 
LC's positive effect in the treatment of reproductive 
dysfunction ( Al_Shammari and  Alsaid, 2020 ) . 
Increase in testosterone biosynthesis as a result of 
either an increasing number and activity of Leydig's 
cells (the study findings revealed a significant 
increase  Leydig's cells number  (group C3) figure (7) 
and/or an increase in the sensitivity of LH receptors 
on Leydig's cells resulting in an increase in steroid 
biosynthesis and testosterone concentration in 
seminiferous tubules cavities (Agarwal et al., 2018), 
could be a possible mechanism of the LC on the 
Leydig cells. L-carnitine, however, reduced this effect 
in rats and returned testosterone levels to values 
close to control. (Masi et al., 2003; El-Sayed et al., 

Figure.8:Rat testis of  group C3 , normal 

arrangement of seminiferous tubules  (H&E 

stain 40X ) 

 

Figure.9: Rat epididymis group C2 ,  

deformity structure (H&E stain10X). 

 

Figure.10: Rat epididymis group C3 shows 

the normal structure (H&E stain10X). 
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2005). According to published research on L-
carnitine, acetyl L- carnitine protects against declines 
in dopamine and testosterone, as well as other 
stress markers. These observations are substantiated 
by Rani and Panneerselvam (2002), who revealed 
that increasing antioxidants with LC had a 
neuroprotective effect on the brain in rats. LC also 
has antioxidant effects that protect sperm 
membranes from harmful ROS and may serve as 
roosters to preserve sperm membranes, extending 
sperm life and enhancing male fertility (Neuman et 
al., 2002).  
The present study showed that cimetidine has a 
harmful effect on all sperm parameters (count, 
abnormal morphology, viability, and motility). This 
research showed that Leydig cell steroidogenesis 
was 
influenced by cimetidine,  leading to a decrease in te
stosterone hormone resulting in low sperm counts. 
A study of levels of testosterone in adult rats 
revealed significant age-related declines in these 
levels.  On the other hand, the release of spermatids 
from Sertoli cells (called spermiation) needs both 
testosterone and FSH (Pineda and Dooley, 2003),  
thus, the increase of FSH, LH, and testosterone by LC 
can in some way promote mitosis and meiosis, which 
may stimulate sperm cell concentration (El-Sherbini 
et al.,2017 ). Increasing the testicular weight of rats 
which confirms the correlations between testicular 
weight and sperm concentration may also be the 
product of the increase in this parameter. In the 
cimetidine treated group, an increase of abnormal 
sperm morphology may be attributed to the 
oxidative stress, induced by cimetidine. A high level 
of ROS is also associated with poor sperm 
morphology in human seminal plasma (Venkatesh et 
al., 2009). 
In group C3, The current study found a significant 
decrement in sperm abnormal morphology 
compared to C2 could be due to the effects of LC as 
a scavenging mechanism. Besides, increasing FSH 
and testosterone in the LC group(C3) improved male 
fertility by decreasing abnormal sperm morphology 
and preserving normal sperm shape, in addition, 
testosterone is important in facilitating the 
progression of round spermatids to elongated 
spermatid, this increment of testosterone may lead 
to a decrease in abnormal sperm morphology 
(Neuman et al., 2002). 
Cimetidine causes a decrease in testosterone. This 
decrease in testosterone may lower the production 
of fructose in the secretion of the epididymis and 
decrease sperm viability and motility. The result of 

this study found that LC increased testosterone 
levels; this hormone regulated epididymal secretion; 
played an important role in sperm maturation & 
survival; and also that the hormonal requirements 
for sperm survival in cauda epidididymidis for 
fructose production may result in increased sperm 
viability and motility (Banihani et al., 2014). 
In rats receiving cimetidine, seminiferous tubular 
diameter and thickness were found to be 
significantly reduced due to oxidative stress, causing 
damage to the testicular tissue (Sasso-Cerri et al., 
2001). Therefore, a decline in these parameters may 
indicate defective spermatogenesis as evidenced by 
sperm reduction parameters. On the other hand, LC 
has attenuated the reduction of seminiferous 
tubular diameter and thickness. In addition, LC acts 
as an antioxidant (El-Sherbini et al., 2017). This plays 
an important role in free radical scavenger produced 
by cimetidine, and the reduction of seminiferous 
tubular diameter and thickness may be attenuated. 
According to the results of this study, a lower ratio of 
testicular weight to body weight in rats given 
cimetidine might be due to a lower concentration of 
serum testosterone. In previous studies, it was 
shown that cimetidine can affect the structures of 
the testis (França et al., 2000) and has led to the 
weight loss of the testis causing significant structural 
changes in the seminiferous tubules. In another 
study, cimetidine did not show any adverse effect on 
reproductive organs body and relative weight (LIU et 
al., 2018). Differences in dosage and administration 
route may be responsible for the variation. The 
maintenance of testicular weight and accessory 
reproductive glands is widely known to be 
dependent on testosterone levels. (Scholz et al.,2014 
). Therefore, the significant increase in testicular 
weight in rats treated with LC may be attributable to 
an increase in testosterone and/or FSH levels, or it 
may be the result of testosterone's anabolic 
activities contributing to an increase in body weight. 
(Somfai et al., 2011). In addition, testosterone may 
enhance the number and activity of somatic and 
germinal testicular cells, resulting in an increase in 
testicular weight (Al-Okaily and Al-Shammari , 2016). 
Thus, L-Carnitine administration in rats can prevent 
testicular damage and maintain hormonal profile 
from the negative effects of cimetidine. 

Acknowledgment 
This research was carried out with the assistance of 
the University of Wasit College of Basic Education. 

References  



Al_Shammari                                                                                      J. Genet. Environ. Resour. Conserv., 2023,11(1):7-15. 
 

15 
 

Abdelrazik  H. and  Agarwal A.  L-carnitine and 
assisted reproduction. Arch Med Sci 2009; 43–
7. https://www.termedia.pl/Invited-review-L-
carnitine-and-assisted-
reproduction,52,12578,1,1.html  

Agarwal A, Sengupta P, Durairajanayagam D. Role 
of L-carnitine in female infertility. Repr Bio & 
Endo 2018;16:5 
https://rbej.biomedcentral.com/articles/10.11
86/s12958-018-0323-4#citeas  

Ahmed MM, Ibrahim ZS., Alkafafy M, El-Shazly SA. 
L-Carnitine protects against testicular 
dysfunction caused by gamma irradiation in 
mice. Acta Histochem 2014; 116: 1046–1055. 
DOI: 10.1016/j.acthis.2014.04.010 

Al_Shammari‏,Z.M. and Alsaidi, Z.Z. (2020). 
Assessment the estrogenic efficacy of L-
carnitine on female rats treated with sodium 
fluoride . Sys Rev Pharm 11 (3), 834-839. DOI: 
10.31838/srp.2020.3.117 

Aliabadi E, Soleimani Mehranjani M, Borzoei Z, 
Talaei-Khozani T.,Mirkhani, H,Tabesh H.Effects 
of L-carnitine and L-acetyl-carnitine on 
testicular sperm motility and chromatin 
quality. Iran J Reprod Med 2012;10:77–82. 
PMID: 25242977   

Al-Janabi OSI. Possible Improvement Of 
Reproductive Parameter by Zingiber Officinale 
Rhizome After Use Of Cimetidine In Male Mice. 
M. Sc. Thesis College of Veterinary Medicine, 
University of Baghdad, Iraq 2007. 

Al_Shammari ZM , and Alsaid ZZ. Assessment the 
Estrogenic Efficacy of L-carnitine on Female 
Rats treated with Sodium Fluoride. Sys Rev 
Pharm 2020; 11(3): 834   839 DOI: 
10.31838/srp.2020.3.117 

Al-Okaily BN, and Al-Shammari ZM. The Impact of 
Eruca sativa Seeds on Leydig's Cells Number 
and Hormonal Profile In Cadmium Exposed 
Rats. Kufa Journal For Veterinary Medical 
Sciences2016; 7 (2):241-253. 
https://www.researchgate.net/publication/339
602649_ 

Anand B and Van Theil K. Prenatal and neonatal 
exposure to cimetidine results in gonadal and 
sexual dysfunction in adult males. Science 
1982; 218: 493-494. DOI: 
10.1126/science.7123252 

Ballesterose R, Bonsfills N, Chacon N, Garcia J. and 
Gomez E. Histomorphometry of the ligament 
using a generic-purpose image processing 
software: a new strategy for semi-automatized 

measurement. J Digit Imaging. 2012;25: 527-
536. DOI: 10.1007/s10278-011-9440-8 

Banihani S, Agarwal A, Sharma R, Bayachou M. 
Cryoprotective effect of l-carnitine on motility, 
vitality, and DNA oxidation of human 
spermatozoa. Andrologia 2014;46: 637–641. 
http://onlinelibrary.wiley.com/doi/10.1111/an
d.12130/full 

Cheng HJ and Chen T.Clinical efficacy of combined 
L-carnitine and acetyl-L-carnitine on idiopathic 
asthenospermia. Zhonghua Nan Ke Xue 2008 
;14:149–51. PMID: 18390180  

DOI 10.1186/s12958-018-0323-4 
Dokmeci D. Oxidative stress, male infertility, and 

the role of carnitine. Folia Med (Plovdiv) 
2005;47:26–30. PMID: 16152768 

Dunning KR, Robker RL. Promoting lipid utilization 
with L-carnitine to improve oocyte quality. 
Anim. Reprod. Sci 2012;134 (1–2):69–75. DOI: 
10.1016/j.anireprosci.2012.08.013 

El.sherbini E , et al. Effect of L- arginine and L-
carnitine supplementation on fertility on 
female rats. Mansoura Veterinary Medical 
Journal  2008;10(2): 37-53. DOI: 
10.21608/MVMJ.2008.126226 

El-Sherbini E, El-Sayed G, El Shotory R, Gheith N, 
Abou-Alsoud M, Harakeh S , Karrouf  G . 
Ameliorative effects of L-carnitine on rats 
raised on a diet supplemented with lead 
acetate. Saudi Journal of Biological Sciences 
2017; 24: 1410–1417 
https://doi.org/10.1016/j.sjbs.2016.08.010 

França LR, Leal MC, Sasso Cerri E, Vasconcelos A, 
Debeljuk L. and Russell LD. Cimetidine 
(Tagamet) is a reproductive toxi¬cant in male 
rats affecting peritubular cells. Biol Reprod 
2000;63: 1403 1412. DOI: 
10.1095/biolreprod63.5.1403 

Go´ mez-Amores L, Mate A, Miguel-Carrasco JL, 
Jime´nez L, Jos A, Camea´ n AM, Revilla E, 
Santa-Marı´a C, Va´ zquez CM. L-Carnitine 
attenuates oxidative stress in hypertensive 
rats. J. Nutr. Biochem 2007; 18: 533–540. DOI: 
10.1016/j.jnutbio.2006.10.004 

Hansbrough J, Zapata-Sirvent R, and Bender E. 
Prevention of alterations in postoperative 
lymphocyte subpopulations by cimetidine and 
ibuprofen. Am. J. Surg 1986;151: 249-255. DOI: 
10.1016/0002-9610(86)90080-2 

Liu L, Zhang DM, Wang MX, Fan CY, Zhou F, Wang 
SJ, Kong, LD. The adverse effects of long-term l 
carnitine supplementation on liver and kidney 



Al_Shammari                                                                                      J. Genet. Environ. Resour. Conserv., 2023,11(1):7-15. 
 

16 
 

function in rats. Hum. Exp. Toxicol 2015;34: 
1148–1161. DOI: 10.1177/0960327115571767 

LIU X. et al. Effects of oral cimetidine on the 
reproductive system of male rats. Exper & Ther 
Med 2018; 15: 4643-4650. DOI: 
10.3892/etm.2018.6065 

Luna LG.Manual of histology staining .methods of 
armed forces .Institute of pathology .3rd 
edition.McGraw-Hill Book Company, New York 
and London, 1968. 

Masi F, Leggio B, Nanni G, Scheggi S, Graziella De 
Montis M., Tagliamonte, A, Grappi S, 
Gambarana C. Effects of long-term acetyl-L-
carnitine administration in rats—II: protection 
against the disrupting effect of stress on the 
acquisition of appetitive behavior. Neuro 
psychopharmacology 2003; 28: 683–693. DOI: 
10.1038/sj.npp.1300078 

Matsumoto S, lmaeda Y, Umemoto MS, Kobayshi K, 
Suzuki H. and Okamoto T. Cimetidine increases 
survival of colorectal cancer patients with high 
levels of sialyl lewis-X and sialyl lewis – An 
epitope expression on tumor cells. Brit. J. Can 
2002; 86 :161-167. doi: 10.1038/sj.bjc.6600048 

Neuman SL, Lin TL, Heste PV. The effect of dietary 
carnitine on semen traits of White Leghorn 
roosters. Poult. Sci 2002; 503: 81. 
https://doi.org/10.1093/ps/81.4.495 

Peden NR, Boyd EJ, Browning MC, Saunders J.H. and 
Wormsley KG. Effects of two histamine H2 
receptor blocking drugs on basal levels of 
gonadotrophins, prolactin, testosterone, and 
oestradiol 17βduring treatment of duodenal 
ulcer in male patients. Acta Endocrinol 
(Copenh) 1981;96: 564 568. DOI: 
10.1530/acta.0.0960564 

Pereira OC. Some effects of cimetidine on the 
reproductive organs of rats. Gen Pharmacol 
1987; 18: 197 199. 
https://doi.org/10.1016/0306-3623(87)90250-
3 

Pineda MH. and Dooley MP. McDonald's Veterinary 
Endocrinology and Reproduction . 5th ed. Iowa 
State Press. A Blackwell Publishing Company, 
2003 ,p 239-256. 

Rani PJ, Panneerselvam C. Effect of L-carnitine on 
brain lipid peroxidation and antioxidant 
enzymes in old rats. Gerontol. A Biol. Sci. Med. 
Sci 2002; 57:134–137. DOI: 
10.1093/gerona/57.4.b134 

Sasso Cerri E, Giovanoni M, Hayashi H. and Miraglia 
SM . Morphological alterations and 

intratubular lipid inclusions as indicative of 
spermatogenic damage in cimetidine treated 
rats. Arch Androl 2001; 46: 5 13. DOI: 
10.1080/01485010150211092 

Scheinfeld N.Cimetidine: A review of the recent 
developments and reports in cutaneous 
medicine. Dermatol Online 2003;9(2) 4. 
https://doi.org/10.5070/D33s15q645 

Scholz H, Heimendahl EV, Menn F, Ahrens A. 
Application of Protected L-Carnitine in Dairy 
Cows During Transition and High Lactation 
Period. Global J Sci Front Res 2014; XIV:41–6. 

Snedecor GW. and Cochran WG. Statistical 
Methods. 6th ed. the Iowa state University 
press, 1973,p:238-248. 

Somfai T, Kaneda M, Akagi S, Watanabe S, 
Haraguchi S, Mizutani E, Dang-Nguyen TQ, 
Geshi M, Kikuchi K, Nagai T.  Enhancement of 
lipid metabolism with L-carnitine during in vitro 
maturation improves nuclear maturation and 
cleavage ability of follicular porcine oocytes. 
Reprod Fertil Dev 2011;23:912–20. DOI: 
10.1071/RD10339 

Surai PF. “Antioxidant Action of Carnitine: 
Molecular Mechanisms and Practical 
Applications”. EC Veterinary Science 2015; 2.1: 
66-84. 
https://www.researchgate.net/publication/281
279882  

Venkateshs S, Pharm M, Singh G, Gupta, NP, MD, 
Kumar MD .and Rima Dada MD. Correlation of 
sperm morphology and oxidative stress in 
infertile men. Iranian J Repro Med 2009;7(1): 
29-34. 
https://www.researchgate.net/publication/266
26823  

Wang C, Lai CL, Lam KC. and Yeung KK. Effect of 
cimetidine on gonadal function in man. Br J Clin 
Pharmacol 1982; 13: 791 794. DOI: 
10.1111/j.1365-2125.1982.tb01867.x 

Winters S, Banks J. and Loriaux LD.Cimetidine is an 
antiandrogen in the rat. Gastroenterology 
1979;76: 504-9. 
DOI:https://doi.org/10.1016/S0016-
5085(79)80217-6 

Xiang Y, Piao SG, Zou HB, Jin J, Fang MR, Lei DM, 
Gao BH, Yang CW, Li C. L-Carnitine protects 
against cyclosporine-induced pancreatic and 
renal injury in rats. Transplant. Proc 2013; 45: 
3127–3134. DOI: 
10.1016/j.transproceed.2013.08.041 

 


