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 Introduction & Objectives: Endosulfan is a strong pesticide and worm killer used in 
agriculture that has a considerable impact on insect control. This toxin is absorbed in 
humans by ingestion, inhalation and dermal and has side effects which can cause 
sterility in men. This study examined the effect of vitamins E and C in the prevention of 
the harmful effects of endosulfan insecticide on Spermatogenesis in adult male rats. 
Materials & Methods: Male Wistar rats (250-200 g) were divided into five groups of 
10 (control and experimental groups). Rats in the experimental groups 1, 2, 3 and 4 
received endosulfan daily for 10 consecutive days (10 mg / kg) by gavage. Also, during 
this period experimental group 2, in addition to daily endosulfan, received 20 mg/kg of 
vitamin C, experimental group 3 received 200 mg/kg of Vitamin E and experimental 
group 4  received 20 mg/kg of Vitamin C plus 200 mg/kg  of Vitamin E by gavage. 
Rats of control group just received regular food and water. At the end of this period, 
sexual cell counts were performed by light microscopy on testis tissue sections. In the 
end, the results were analyzed statistically by ANOVA statistical test Duncan at P≤0.05 
level. Results: The results show that the use of endosulfan has an impact on the number 
of sex cells and caused a significant reduction in P≤0.05 level and a combination of 
vitamins E and C prevented this decrease. Discussion: The results of this study indicate 
that endosulfan increased oxidative stress, impaired spermatogenesis, and vitamins E 
and C reduce oxidative stress, which may prevent the damaging effects of endosulfan 
on spermatogenesis. 
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INTRODUCTION 

 
Studies on infertility in men factors and how to avoid creation of infertility in a society will be a valuable 

aid to patients that suffer from infertility. By performing studies on laboratorial animalsthe role of chemical, 
medicinal, radiative, infectious, viral factors in spermatogenesis process ,and mechanism of effect and how to 
prevent them are studied. Endosulfan is a pesticide that is used widely as insecticide in the farms, and is 
absorbed through the skin or inhaled; the side effects can include sterility in men. [1]. Nowadays, with extensive 
progress in agricultural science, efforts for further efficiency of farms and gardens and use of agricultural 
pesticides in control of pests are expanded. Adverse effects of these pesticides on various body systems are an 
important aspect of researches. 

Studies have shown that poisoning with this pesticide causes induced production of free radicals, lipid 
peroxidation in the tissues and oxidative stress [2], and the antioxidant defense system, by reducing antioxidants 
the liver and kidney is weakened. Poisoning with Endosulfan can cause damage to many tissues, including the 
immune system and also the reproductive system [3]. 

Regarding the reproductive system, it has been specified that Endosulfan has Teratogenicity effect and can 
inhibit the growth and death of the fetus [4]. Edible use of endosulfan may damage the tissue of testes and 
decrease the number of sperm [5] in addition to decreasing the level of LH, FSH and testosterone hormones in 
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rats [6]. Several studies have shown that the use of endosulfan may cause sterility in men. Reactive oxygen 
species (ROS) as a contributing factor. Basically imbalance in production of ROS and the activity of antioxidant 
enzymes may lead to tissue damage that can occur by increasing production of ROS or decreasing the activity of 
antioxidant enzymes, or both, that in fact indicates that there is an oxidative stress condition [7,8]. To determine 
the extent of damage caused by oxidative stress MDA index was used. It has been shown that substances that 
can cause the production of reactive oxygen species, which are important in reducing the quality and quantity of 
semen [9,10]. 

Due to the use of endosulfan in agriculture and the effects it can have on male sterility, the use of materials 
that prevent the side effects of this drug can be a way to solve this problem. Due to increased oxidative stress by 
endosulfan, it seems that antioxidant compounds can be effective in elimination of the side effects of this drug. 
Vitamin E or alpha- tocopherolis an antioxidant compound. Vitamin E is a fat-soluble vitamin that removes free 
radicals. Alfa tocopherol molecule as antioxidants that break the chains, can two lipid proxil’sradical and 
consequently inhibit two Peroxidation Potential reactions [12]. Vitamin C is also an antioxidant compound. This 
vitamin is a fat-soluble vitamin and plays a role in neutralization of free radicals and in removing oxidative 
stress. In addition to cleaning free radicals, it may cause re-entry of other antioxidants such as Vitamin E into 
the cycle. 

 
MATERIALS AND METHODS 

 
In the present study, 50 adult male rats of Wistar race, weighing 250 to 200 g were used. The animals were 

kept at the Azad University Jahrom Branch and were maintained in standard conditions (12 hours light, 12 hours 
dark and at temperature 2 ± 22 ° C). The animals were randomly divided into 5 groups as follows: 

 
The control group (C): did not receive any drug and the maintenance condition and feed were similar to 

other groups. 
First experimental group (E1): once a day received endosulfan at doses of 10 mg per kg of body weight by 

gavage and over period of 10 days. Dose selection was according to drug dosage and also previous studies on 
the effects of endosulfan on induction of sterility oxidative stress. 

The second experimental group (E2): once a day received endosulfan at doses of 10 mg   per kg of body 
weight plus vitamin C at a dose of 20 mg per kg of body weight for 15 min before receiving endosulfan by 
gavage. 

The third experimental group (E3):  received endosulfan at doses of 10 mg per day per kg of body weight 
plus vitamin E at a dose of 200 mg per kg body weight 15 minutes before receiving endosulfan by gavage. 

The fourth experimental group (E4): once a day received endosulfan at doses of 10 mg per kg of body 
weight plus vitamin C at a dose of 20 mg per kg body weight and vitamin E at a dose of 200 mg by gavage 
.Vitamins E, C were given 15 min before endosulfan. It should be noted that that during the study, all the ethics 
of working with animals according to the Animal Protection Act (SPCA) adopted in 2006 in America were 
taken into consideration [14,15]. 

 
Review of histological testis: 

The left testis was removed from Bouin’s fixative solution and tissue molding with paraffin and by 
microtome cut sections with a thickness of 5 microns were produced and stained with hematoxylin-eosin 
method. Stained slides were assessed by light microscope by a person who had no knowledge of the category 
and with the following characteristics: Number of spermatogonia cells, primary spermatocytes, sertoli, leydig, 
spermatids, and spermatozoa. In each sample 12 semen tubes were examined by light microscope with 
magnification of ×100. Obtained values were expressed as mean number of cells in each tube.  

 
Statistical Analysis: 

For data analysis SPSS software (version 16) was used, and to compare the groups, One-way ANOVA and 
Duncan's test were used. Based on the Duncan test if in each group there is at least one common goal, there is no 
significant difference in this case. P≤0.05 was considered as statistically significant level. The mean and 
standard deviations of data were calculated. 

 
Results: 
Tissue Examination of Testis: 

According to Table 1 it can be seen that endosulfan causes significant reduction in the number of 
spermatogonia and spermatocytes primary cells. However, vitamin E, C used together was significantly 
enhanced in all experimental groups compared to the control group (Figures 1 to 5). 
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Table 1: The values (mean ± SEM, n=10each) of testes cells of control rats, and rats treated with endosulfan, endosulfan +vitamin C 

endosulfan +vitamin E, endosulfan +vitamin C and vitamin E 

Groups Spermatogonia Primary 
spermatocytes Sertoli Spermatid Spermatozoa Leydig 

Control 81.4  ± 1.3 a 159.40 ±7.68 a 42.60 ± 3.17 
a 116.40±11.94 a 74.40±11.09 a 34.60±8.70 a 

endo 63 ± 1.1 b 66.77 ± 2.91 b 38.33 ± 1.38 
b 97.66 ± 1.47 b 70.22±1.82 b 32.00± 0.83 a 

endo +vit C 80.9 ± 1.5 a 187.88 ±1.94 c 43.22 ± 1.37 
a 141.00 ± 1.39 c 107.33 ±2.00 c 42.66±1.22 b 

endo + vit E 81.6 ± 1.6 a 184.42 ±1.95 d 39.00 ± 1.54 
b 139.42 ± 1.32 c 102.00±2.34 d 41.42±1.84 b 

endo + vit E 
&vit C 90.8 ± 1.2 c 227.55 ±0.58 e 53.66 ± 1.90 

c 206.44 ± 0.31 d 164.11±12.14 e 45.77±1.02 c 

endo: Endosulfan; vit C: vitamin C; vit E: vitamin E. If in each group, there is at least one common letter, (a,b,c,d,e), there is no significant 
difference in this case. Data is given based on the average standard error of the mean. Significant difference is P ≤ 0.05 
 

 
 
Fig. 1: Photo micrograph of the seminiferous tubular in control group, staining with Hemotoxylin eosin, 

agnification of ×100, wave mode and the reproductive corrugated epithelium of the tubes 4 to 8 cell 
layer. 

 

 
 

Fig. 2: Photo micrograph seminiferous tubular in the endosulfan group (experiment 1), Hematoxylin and eosin 
staining, magnification ×100, spermatogenesis is stopped at the stage of primary spermatocytes, 
thickening  of the interstitial space is visible due to fluid retention (edema). 

 

 
 

Fig. 3: Photo micrograph seminiferous tubular endosulfan +vitamin C (experiment 2), stained with Hematoxylin 
and eosin, magnification of ×100, most of the tubes are rich in reproductive epithelium and sperm cells. 
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Fig. 4: Photo micrograph of seminiferous tubular in endosulfan group + vitamin E (experiment 3), Hematoxylin 

and eosin staining, magnification of ×100, most tubes contains multiple layers of reproductive 
epithelium, maturity until the final stage of sperm production continues so that all tubes containing the  
slides of  the lumen are  filled by these cells.  

 

 
 
Fig. 5: Photo micrograph seminiferous tubular in endosulfan group + vitamin C + vitamin E (experimental 4), 

Hematoxylin and eosin staining, magnification ×100, about of 7 tubes seminiferous, perfectly normal 
epithelium in about 6 to 8 layers.  

 
Conclusion: 

According to studies, the use of endosulfan can increase oxidative stress and subsequently increase enzyme 
malondialdehyde (the end product of lipid peroxidation by reactive oxygen species). Continued production of 
ROS leads to stopping the cell cycle and increasing the apoptosis process, thus reducing the total number of 
sperm [9,14,16]. 

According to the research, that indicates endosulfan can cause the production of free radical species (ROS) 
in cells, it can be argued that free radical production in Testicular germ cells that are highly sensitive can cause 
their destruction. 

According to other studies, that Ros is produced from two different sources in Sperm liquid called damaged 
spermatozoa cells and white globules, in which high values of ROS impair DNA structure, reduce the percent of 
live sperms and do not bind sperm to the oocyte surface which can cause infertility in men [17]. 

According to the research and also the journal  published by the Center for Control and Protection of 
Diseases, chemicals disrupt the endocrine system (EDC) with the production of free radicals (ROS) and are able 
to exert oxidative damages to biology molecules, such as DNA and protein [18]. It is possible that endosulfan, 
by the creation of free radicals (ROS) and mutations in the testis tissue, especially spermatogonia, primary 
spermatocytes, spermatids and spermatozoa sensitive cells can cause serious damage and loss of these cells. So 
there is the possibility of injury, loss of interstitial cells and Sertoli in this way. Also, interstitial cell function is 
influenced by Sertoli cells [19]. 

Vitamin E or Alpha-Tocopherol because of the solubility in fat can prevent destructive effects of ROS on 
sperm parameters [15]. Because a-tocopherol molecule as an antioxidant can break the chain, two lipid radicals 
and two peroxidation chain potential reaction can be inhibited [20]. 

Vitamin C or ascorbic acid is a water-soluble antioxidant that, in addition to cleaning free radicals ROS 
may cause re-entry of other antioxidants such as vitamin E into the cycle. It is likely that both of these 
antioxidants can prevent the side effects of endosulfan. 
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