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ABSTRACT 
BACKGROUND AND OBJECTIVE: Sertraline is one of the antidepressants whose effects on the reproductive system 

has faced controversial reports. This study was performed to evaluate the efficacy of vitamin E against sertraline-induced 

injuries on serum and sperm parameters. 

METHODS: In this experimental study, 40 adult male mice were divided into eight groups of 5. Four groups of mice 

received vitamin E at 100 international units per kg body weight via gavage for 42 days. In three of the above groups, 

sertraline was administered orally at 5, 10 and 20 mg/kg body weight four hours after receiving vitamin E. One group 

was considered as the control group. Twenty-four hours after the final treatment, blood samples were collected from the 

heart and sperm quality parameters including count, motility, viability, chromatin density, abnormal forms, and sperm 

DNA damage were measured. 

FINDINGS: Sertraline significantly increased abnormal sperm (25.8±2.04) and significantly decreased the count 

(30.2±2.77), motility (68.30±2.94), viability (75.4±3.20) and maturation (84.0±1.58) of sperm compared to control group 

(10.4±1.14, 39.6±2.07, 89.37±1.87, 92.6±3.71, and 97.4±1.14, respectively) (P<0.05). Vitamin E administration 

significantly improved abnormal sperm (17.8±2.28), count (37.2±1.92), motility (78.27±2.10), viability (83.2±2.38) and 

maturation (83.4±1.81) of sperm (p<0.05). 

CONCLUSION: The results of this study showed that vitamin E decreases the reproductive toxicity of sertraline in mice 

by improving serum and sperm parameters.  
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Introduction 

Depression and taking antidepressants are 

constantly increasing (1). Selective serotonin reuptake 

inhibitors (SSRIs) are widely used in reproductive ages, 

i.e., between 15 and 50 years of age, to inhibit 

withdrawal of serotonin from the synapse (2). Sertraline 

is a class of SSRIs that is used to treat depression,  

mood and anxiety disorders of adults, post- 

traumatic stress disorder, etc., and like other SSRIs  

(3-5), it is metabolized primarily in the liver. Side 

effects of sertraline include impotence, decreased 

libido, delayed ejaculation, abnormal bleeding  

(red spots on the skin surface), feeling of breast 

enlargement or milk secretion in women, itching in the 

skin, etc. (6-9), and it has adverse effects on the 

reproductive system (10,11). 

SSRIs have undesirable sexual effects such as 

anorgasmia, erectile dysfunction, and decreased  

libido (12,13). SSRIs decrease spermatogenesis, 

decrease sperm motility and count, testicular weight, 

testosterone levels, fertilization rate and number of live 

embryos (14). The rate of abnormal forms and sperm 

DNA damage in SSRIs-treated mice increases in a dose-

dependent manner (15,16). Sertraline also damages 

testicular tissue and increases oxidative parameters in 

mice (17,18). 

Vitamin E as a potent antioxidant prevents the 

damage caused by free radicals and plays a key role in 

delaying the pathogenesis of various degenerative 

diseases such as cardiovascular disease, cancer, 

inflammatory diseases and neurological disorders and is 

effective in protecting the immune system (19). The 

effect of this vitamin on inhibiting the deleterious 

effects of free radicals in testis and sperm has been 

reported (20,21).  

Vitamin E can strengthen the antioxidant defense 

system of testicular and sperm cells (21). Since  

most antidepressants, including selective serotonin 

reuptake inhibitors, have been able to change  

the genitalia by increasing free radicals, sertraline  

may also alter the function of the male reproductive 

system and perhaps vitamin E can act as a  

potent antioxidant through the glutathione peroxidase 

pathway and have a positive effect in reducing  

the potential damage caused by sertraline. According  

to these points, and considering the antioxidant 

properties of vitamin E against oxidative stress,  

there has been no reports of the effects of vitamin  

E administration on sperm quality and serum 

parameters in sertraline-treated mice. The aim of  

this study was to investigate the protective effects of 

vitamin E on sperm quality parameters, testosterone 

changes, and oxidative parameters such as total 

antioxidant capacity and malondialdehyde levels in 

mice treated with sertraline over a 42–day period. 

 

 

Methods 

This experimental study was performed in 

accordance with guidelines approved by the Ethics 

Committee of the Faculty of Veterinary Medicine, 

University of Tehran, based on ethics code 30029/6/11 

on 40 adult male NMRI white mice (20-25 grams) 

obtained from Animal Breeding Center of Pasteur 

Institute of Iran. Animals were kept in standard mice 

cages with open access to pellets and tap water for 12 h 

light and 12 h dark at 23±2 °C. 

The mice were randomly divided into 8 groups of 5 

and received oral sertraline and vitamin E orally 

(gavage) for 42 consecutive days: The first  

group received 0.3 ml of physiological saline as the 

control group. The second to fourth groups (S5-S20) 

received sertraline at 5, 10 and 20 mg/kg, respectively 

(17). The fifth group (E) received 100 international 

units per kg body weight (IU/kg body weight) vitamin 

E (21). The sixth to eighth groups received sertraline at 

5, 10, and 20 mg along with 100 IU/kg body weight 

vitamin E.  

The mice were anesthetized on the forty-third  

day with a mixture of ketamine and xylazine. Blood was 

collected from the heart and serum was isolated and they 

were sacrificed with CO2. Serum testosterone levels 

were measured by ELISA and radioimmunometry using 

a special kit (Diaplus Inc. USA). Total antioxidant 

capacity (TAC) (based on restorative power of trivalent 

iron) and the Malondialehyde (MAD) level were 

measured.  

Sperm were also examined after removal of  

the epididymal segment and placing it in the  

HTF medium. Ten slides were prepared from  

each sperm sample for each staining and mean  

sperm count per unit volume, constant dilution  

(using Neobar slide), sperm motility percentage,  

sperm viability (Eosin-Nigrosin staining), DNA 

fragmentation rate (using acridine orange staining),  

and nuclear maturation (using Aniline blue staining) 

were evaluated (22). Data were analyzed using  

SPSS version 19 and one-way ANOVA followed by 

Tukey post hoc tests. P value<0.05 was considered 

significant. 
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Results 

Sperm count: The use of sertraline significantly 

reduced the mean sperm count compared to control 

groups (p<0.05). Mean sperm count in S20 group 

(30.2±2.77) decreased significantly (p<0.05) compared 

to control group (39.6±2.07) and other groups (Figure 

1). 

Sperm motility: Sperm motility in S20 group 

(68.2±30.94) decreased significantly (p<0.05) 

compared to control group (89.1±37.87) and other 

groups, whereas the S20+vitamin E group (78.2±27.10) 

showed a significant difference (p<0.05) with the S20 

group (Figure 1). 

Sperm viability: The mean percentage of sperm 

viability in the S20 group (75.3±4.20) decreased 

significantly (P<0.05) compared with the control groups 

(92.3±6.71) and other groups. The mean percentage of 

sperm viability in the S20+E group (83.2±2.38) showed 

significant difference (P<0.05) with the S20 group 

(Figure 2, Figure 4 A).  

Evaluation of mature sperm: The number  

of spermatozoa in the S20 group (72.1±0.58) decreased 

significantly (P<0.05) compared with the control  

group (97.1±4.14) and other groups. There was  

also a significant difference (p<0.05) in the  

number of sperm with mature nucleus between the 

S20+E group (83.1±4.81) and the S20 group (Figure 2, 

Figure 4 B).  

Evaluation of sperm DNA damage: The percentage  

of spermatozoa that had double strand DNA  

damage increased significantly in the S20 group 

(21.2±8.38) compared to the control group (5.1±6.51) 

and the other groups (p<0.05). Sperm DNA damage was 

significantly (p<0.05) reduced in the S20+E group 

(16.1±8.92) compared to the S20 group (Figure 3, 

Figure 4 C). 

Evaluation of abnormal sperm count: There was a 

significant increase in the mean abnormal sperm count 

in S10 (19.1±0.58) and S20 (25.2±8.04) groups 

compared to control group (10.1±4.14) and other groups 

(p<0.05). The S20+E group (17.2±8.28) also had a 

significant difference (p<0.05) with the S20 group 

(Figure 3). 

Evaluation of testosterone test: Testosterone levels in 

the S20 group (34.1±0.20) showed a significant 

decrease compared to the control group (20.3±0.36)  

and the other groups (P<0.05). Testosterone levels in  

the S20+E groups (86.1±0.25) also showed a  

significant difference (P<0.05) compared to the S20 

groups (Table 1). 

Evaluation of serum total antioxidant capacity 

(TAC): Total antioxidant capacity in S20 group 

(53.0±0.04) showed a significant decrease compared to 

control group (90.0±0.04) and other groups and there 

was a significant difference (p<0.05) in the S20+E 

group (71.0±0.05) compared to the S20 group (p<0.05) 

(Table 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Comparison of sperm count and sperm 

motility in different experimental groups  

Data are expressed as Mean±SD. Non-similar letters indicate 

significant differences in each column (P<0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Comparison of mean sperm viability 

(percentage of viable sperm) and mean percentage 

of mature sperm in different experimental groups 

Data are expressed as Mean±SD. Non-similar letters indicate 

significant differences in each column (P<0.05). 
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Evaluation of Malondialdehyde (MDA): Sertraline in 

the S20 group (99.5±0.46) significantly increased the 

level of malondialdehyde compared to the control group 

(1.82±0.29) and other groups (P<0.05). Moreover, the 

difference in S20+E group (13.4±0.32) was significant 

(p<0.05) in comparison with S20 group (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Comparison of mean percentage of sperm 

DNA damage and mean percentage of sperm with 

abnormal forms in different experimental groups 

Data are shown as Mean±SD. Non-similar letters indicate 

significant differences in each column (P<0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. (A): Microscopic view of spermatozoa in 

Eosin-Nigrosin staining; viable spermatozoa (white 

arrows) can be viewed in unstained head, and dead 

spermatozoa (black arrows) in stained head. (B): 

Microscopic view of spermatozoa in aniline blue 

staining; sperm with mature nucleus can be viewed 

in light blue head (white arrows) and immature 

sperm in dark blue head (black arrow). (C): 

Microscopic view of sperm in acridine orange 

staining; sperm with healthy DNA can be viewed in 

green head (white arrows) and sperm DNA damage 

can be viewed in red head (red arrow).

 

Table 1. The results of biochemical tests of testosterone, total antioxidant capacity and serum malondialdehyde 

in different experimental groups 

MDA (nmol/mg)  

Mean ± SD 

TAC (nmol/mg) 

Mean ± SD 

Testosterone (ng/ml) 

Mean ± SD 

Group 

Variable 

a82.1±0.29  a0.906±0.041  a20.3±0.36  Control 

a2.07±0.33  a0.846±0.085  a20.3±0.26  5 ml Sertraline 

a1.92±0.41  a0.830±0.070  a90.2±0.26  10 ml Sertraline 

b5.99±0.46  b0.536±0.041  b31.1±0.20  20 ml Sertraline 

a1.70±0.25  a0.903±0.055  a33.3±0.40  Vitamin E 

a1.93±0.31  a0.886±0.041  a03.3±0.15  5 ml Sertraline+Vitamin E 

a1.95±0.28  a0.863±0.040  a96.2±0.25  10 ml Sertraline+Vitamin E 

c4.13±0.32  c0.710±0.055  c86.1±0.25  20 ml Sertraline+Vitamin E 

ng/ml: nanogram per milliliter. nmol/mg: nanomole per milligram. Non-similar letters indicate significant differences in 

each column (P<0.05).
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Discussion 

In this study, vitamin E improved sperm quality 

parameters, testosterone levels and sertraline-induced 

oxidative parameters. Sertraline at a dose of 20  

mg caused damage to the aforementioned parameters, 

and vitamin E intake improved these parameters,  

which is consistent with previous studies (17,21). 

Infertility is a growing concern (22). Serotonin plays an 

important role in the process of spermatogenesis, and 

excessive serotonin leads to impaired sperm function 

and the negative effects of increased serum and urine 

serotonin levels on sperm parameters have been 

reported (8). 

Sertraline causes significant structural changes in 

the male reproductive system by disrupting the function 

of the endocrine system and decreasing testosterone 

levels (23), which is consistent with the findings of the 

present study. The significant decrease in sperm quality 

parameters following sertraline administration may be 

justified by the role that sertraline plays in the formation 

of oxidative stress in testicular tissue and weakening of 

antioxidant defense (17,24) and the high sensitivity of 

sperms and germ cells in seminiferous tubules to 

damage caused by oxidative stress due to their unique 

cell membrane structure (25).  

It has been clearly shown that the use of sertraline 

damages the mitochondrial membrane, which results in 

overproduction of reactive oxygen species (ROS) and 

causes oxidative stress (17,24). Evidence suggests that 

oxidative stress can induce sperm abnormalities through 

various mechanisms such as lipid peroxidation of the 

plasma membrane of sperm, impairment of sperm 

motility and morphology, and induction of sperm DNA 

damage (26). Studies have also shown that sperm DNA 

damage due to oxidative stress increases the apoptosis 

of immature reproductive cells, leading to a decrease in 

sperm concentration (26,27). 

Similarly, our study also showed that the use of 

sertraline in the S20 group increased sperm DNA 

damage by mechanisms involved in oxidative stress. 

Another study has shown that the use of sertraline 

increases abnormal sperms (16,28), which is consistent 

with the results regarding the S10 and S20 groups but 

not with the S5 group. Sperm analysis experiments in 

320 men aged 18-50 years have shown that SSRIs affect 

sperm parameters and decrease sperm viability and 

motility (28), which is in line with the results of this 

study regarding decreased sperm viability and motility 

in S20 group. In the present study, sertraline reduced the 

mean sperm count by 20 mg, which is consistent with 

the results of previous studies on rats (17). In a clinical 

trial on patients with premature ejaculation, sertraline 

was found to have negative effects on sperm count  

and maturation (18), which is consistent with the results 

of the present study in the S20 group. (26). Vitamin E  

is one of the strong antioxidants that have been shown 

to have protective effect on the quality and quantity  

of sperm, fertilization and fertility rate in humans 

(19,20). 

In this study, vitamin E resulted in a significant 

increase in sperm count, motility, viability and 

maturation and a significant decrease in the percentage 

of sperm DNA damage and abnormal spermatozoa, 

which is consistent with previous studies showing that 

Vitamin E reduces the damage to spermatozoa and 

spermatogenic cells against SSRIs and other oxidizing 

agents (29). Sertraline reduces testosterone levels 

(17,18). Testosterone, as the most important androgen 

hormone, plays a key role in the development and 

proliferation of germ cells and the differentiation of 

round spermatids into elongated spermatids and 

supports sexual function by affecting Leydig cells (22). 

The mechanism of action of sertraline may also be due 

to its effect on Leydig cells, which results in decreased 

testosterone levels (30). 

Intraperitoneal injection of 10 mg/kg body weight 

sertraline caused negative feedback to the brain and 

hypothalamic– pituitary– gonadal axis of the rat and 

inhibited the activity of steroidogenic enzymes in the 

testicular tissue and thus, there was a decrease in the 

level of testosterone in the blood (17,30), which is 

consistent with the findings of this study that showed a 

significant decrease in serum testosterone levels in 

sertraline receiving groups. Decreased serum 

antioxidant capacity and increased levels of 

malondialdehyde in sertraline-treated rats were reported 

(31-33), which is consistent with the results of the S20 

group in this study. Administration of 5, 10 and 20 

mg/kg body weight sertraline for 28 days also increased 

the level of malondialdehyde in rats, which was 

consistent with the results regarding the S20 group (17). 

On the other hand, vitamin E significantly decreased the 

levels of malondialdehyde and significantly increased 

total antioxidant capacity compared to sertraline-treated 

groups. In confirmation of the above results, studies 

have also shown that vitamin E improves the oxidative 

parameters mentioned in SSRIs and other oxidative 

damage in rats (34,35). The present study showed that 

sertraline impaired sperm quality and testosterone levels 

probably through oxidative stress. Vitamin E, on the 
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other hand, reduces the antioxidant capacity of 

sertraline-induced side effects such as impaired sperm 

quality parameters, testosterone levels, and oxidative 

parameters in the male reproductive system. 
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