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Objective(s): Melatonin, an important hormone secreted by the epiphysis, is a powerful anti-oxidant 
with a high potential to neutralize medical toxins. The goal of this study was to demonstrate the 
beneficial effect of melatonin on epididymal sperm and reproductive parameters in mice treated with 
acetylsalicylic acid (ASA). 
Materials and Methods: Male adult mice were divided into four treatment groups: control, ASA, melatonin, 
and ASA+melatonin. Mice were administered ASA (50 mg/kg, orally) and/or melatonin (10 mg/kg, 
intraperitoneally), or vehicle control, for 14 days. Sperm count, sperm motility, and sperm morphology were 
evaluated to assess fertility. A colorimetric assay was used to measure serum total antioxidant capacity 
(TAC). A sperm chromatin dispersion (SCD) test was used to assess sperm chromatin integrity. Sex hormone 
levels were measured by ELISA. 
Results: Compared to the control group, ASA treatment resulted in a significant decrease in sperm 
parameters (P<0.05), as well as a decrease in the integrity of sperm chromatin (P<0.01). ASA 
treatment also reduced serum testosterone and TAC levels (P<0.05). Co-administration of melatonin 
with ASA significantly improved epididymal sperm parameters and increased serum testosterone and 
TAC levels compared to the ASA-treated group. LH level was not different in the combined treatment 
group compared to control or ASA treatment. 
Conclusion: Short-term administration of ASA (50 mg/kg) has adverse effects on male reproductive 
function in mice. Co-administration of melatonin protects against ASA-induced impairment of male 
reproductive function by preventing the reduction in serum TAC and testosterone levels seen with ASA 
treatment alone. 
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Introduction 
Approximately 10 to 20% of couples in the world are 

infertile, and nearly 50% of infertility cases are a result 
of male factors (1). Acetylsalicylic acid (ASA), or aspirin, 
is a non-steroidal anti-inflammatory drug (NSAID) with 
anti-prostaglandin effects (2). Prostaglandins regulate 
sexual maturity, steroidogenic activity of Leydig cells, 
production of testosterone, development of male sexual 
behaviors (3, 4), and are important for sperm motility, 
capacitation, and the acrosomal reaction (5, 6). Prostaglandins 
also stimulate contraction of seminiferous tubules (7). 
ASA is used as a prophylactic to prevent cardiovascular 
disease, prostate cancer, and gastrointestinal cancers 
including colorectal cancer (8, 9), and is also used for its 
anti-coagulant and analgesic properties. ASA is safe to 
use at low doses, but doses above 80 mg/kg/day cause 
drug intoxication symptoms in humans (9). Previous 
studies have shown that ASA impacts male fertility, 
resulting in reduced serum testosterone, FSH, and LH, 

 

 as well as decreased spermatid numbers in rats (10, 
11) and sheep (12).  

Melatonin regulates several physiological functions 
and is secreted primarily by the epiphysis, but is also 
produced by other organs including the gastrointestinal 
tract and ovaries (13). Melatonin has neuroendocrine 
actions and in addition to its anti-cancer and anti-aging 
effects, it regulates reproduction, cell multiplication, 
proliferation, and differentiation (14, 15). Melatonin is a 
powerful antioxidant (16), and studies suggest that it 
could decrease drug intoxication and side effects (17). A 
previous study has shown that melatonin prevents 
testicular pathology induced by a single high dose of 
ASA (200 mg/kg) (18). However, no previous studies 
have directly evaluated the ability of melatonin to 
prevent ASA-induced changes in epididymal sperm 
parameters, specifically by measure of sperm morphology, 
sperm motility, sperm count, sperm chromatin dispersion 
test, sex hormone levels, and quality or quantity of  
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 spermatogenesis. Epididymal sperm analyses such as 
count, motility, morphology, and chromatin integrity 
are essential criteria for the assessment of male fertility. 
Therefore, the aim of this study was to evaluate the 
potential benefits of melatonin on epididymal sperm 
parameters, sex hormone levels, total serum antioxidant 
levels, and quality of spermatogenesis in adult mice  
following treatment with ASA for two weeks.  
 

Materials and Methods 
Animals 

In this experimental study, 32 adult NMRI male mice 
aged 8–10 weeks (weighing 35–40 g) were used. 
Animals were allowed to acclimate in their cages with 
free access to water and food, with a 12 hr dark-light 
cycle at a temperature of 25 °C. All procedures were 
done according to the guidelines of the Animal and 
Human Ethical Committee of Guilan University of 
Medical Sciences. After acclimation, animals were divided 
into 4 groups, with 8 mice per group. The control group 
received 0.5 ml normal saline through gavage daily for 
14 days. The ASA group received 50 mg/kg ASA 
(Sigma-USA) through gavage daily for 14 days. The 
melatonin group received 10 mg/kg melatonin (Sigma-
USA) intraperitoneally (IP) daily for 14 days. The 
combined treatment group received both 10 mg/kg 
melatonin (IP) and 50 mg/kg ASA (oral gavage), daily 
for 14 days. All animals were sacrificed by cervical 
dislocation 15 days after the beginning of treatment. 
Testes and epididymides were removed from the 
abdominal cavity and carefully separated from one 
another. For tissue fixation, testicles were fixed in 
Bouin’s solution for 72 hr at room temperature. 
 
Evaluation of sperm parameters 

For evaluation of sperm parameters, the caudal parts 
of both epididymides were used. The tissue was placed 
in a Petri dish containing 2 ml pre-warmed (37 °C) 
Ham's F10 (Sigma) solution, cut into small pieces using 
a scalpel and was then incubated at 37 °C with 5% CO2 
for 30 min. Sperm suspension was pipetted several 
times to mix, and then two drops were placed on a 
microscope slide and covered with a coverslip to 
evaluate motility. For each slide, at least five microscopic 
fields with 400×magnification were observed, and the 
percent of motile sperm was recorded. For sperm 
counts, 1 ml of sperm suspension was diluted with 4 ml 
formaldehyde solution (1:5 dilutions). Then, 10 µl of 
diluted sperm suspension was placed on a Neubauer, 
and the number of sperm heads was counted in five 
fields and expressed as106 sperm per milliliter. For 
analysis of sperm morphology, 20 µl of sperm suspension 
was smeared on a slide and allowed to air dry, fixed in 
96% ethanol, and stained with Papanicolaou stain. 
Stained sperm were evaluated under a light microscope 
with a 1000× magnification. Sperm meeting one or more 
of the following criteria were classified as abnormal: 
small or big head, abnormal form of the head or double 

head, head-tail separation, short, long, coiled, bent, or 
double tail. Abnormal sperm were expressed as a 
percentage of total sperm counted (19, 20). 
 
Histologic study 

After 3 days of fixation and ascertaining tissue fixation 
of testicles, tissue passaging was done on samples. 
Ethanol with ascending degree, xylene, and melted paraffin 
were used for passaging.  To maximize the number of 
ideal cuts in seminiferous tubule in cross-section, testicles 
were molded in paraffin along length axis. Sections with 
5-micron thickness were cut using rotatory microtome 
(Leitz, Germany). For each animal, five slides were 
stained with Hematoxylin and Eosin and studied using 
an optical microscope with 400× magnification.  
 
Thickness of germinal epithelium 

Linear scaled grades inserted on the eyepiece of 
microscope were used to evaluate the thickness of 
germinal epithelium. In each animal 20 seminiferous 
tubules in stages of VII and VIII in round or almost 
round cross sections were randomly chosen to be 
studied. Tubules that were oval or cut angled were not 
studied. Tubules were measured with a 400× (22). 
 
Study of quality and maturity of seminiferous tubule 
with Johnsen score 

The Johnsen score is used to study maturity and 
quality of seminiferous tubule (22). For this purpose 
cross sections of 100 seminiferous tubules in each 
animal were used and each tubule was assigned a mark 
ranging from 1 to 10. Percentages of tubules with high 
maturity were also calculated (23). 
 
Hormone assay 

Blood samples were taken from inferior vena cava 
and their sera were separated and then were stored at -
80 °C until assay. The serum LH and testosterone were 
measured using RIA as kit’s instructions (Monobind, 
USA). Measurements were repeated twice. 

 
Serum total antioxidant capacity (TAC) 

Serum TAC was measured using a commercial kit on 
the basis of kit’s instructions (ZellBio GmbH, Germany) 
using a colorimetric assay at a wavelength of 490 nm. 
TAC level was considered as the amount of antioxidant in 
the sample that was compared with ascorbic acid action 
as a standard. This method can determine TAC with 0.1 
mM sensitivity (100 µmol/L). The intra- and inter-assay 
variation coefficient is claimed to be less than 3.4% and 
4.2%, respectively. Measurement was repeated twice.  
 
Sperm chromatin dispersion (SCD) test 

Sperm chromatin integrity was evaluated by SCD test. 
For this purpose, the processed sperm solution was 
diluted with PBS (1:3). Then 30 µl sperm solution was 
well mixed with 70 µl low melted agarose at 37 °C then 
10 µl of the above-mixed solution was put on a slide  
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Table 1. Effect of acetylsalicylic acid (ASA) and melatonin on sperm parameters in adult mice 
 

Groups Motility (%) Number 
(×106/ml) 

Abnormal head 
morphology (%) 

Abnormal tail 
morphology (%) 

Sperm chromatin 
integrity (%) 

SDF (%) 

Control 63.6 ±5.6 b 29.7 ± 3.4 b 4.9±1.7b 5.5 ±0.6 b 82.18±6.17 b        18.2±2.4 

ASA    51.50 ± 40 adc 12.6±3.1 acd      9.21 ± 1.1acd    14.0 ±1.4 acd   65.18±3.08 acd    35.4±4.15 acd 

Melatonin 67.4 ± 5.2 b 32.2 ±3.6 b 5.2±1.3 b 5.1 ±0.8 b 84.18±6.1 b 16.8±3.3 b 

ASA+ Melatonin 60.1 ±3.0 b 26.8±2.6 b 6.65±.3 7.4±0.3 ab 78.46±7.2 b 23.6±3.6 b 

 
Data are shown as mean±SD. SDF: Sperm DNA fragmentation. a: P<0.001, compared with the control group within the same column; b: P<0.01, 
compared with the ASA treated group within the same column; c: P<0.01, compared with the melatonin-treated group within the same column;    d: 
P<0.05, compared with the ASA+ melatonin-treated group within the same column 
 

which was already covered with 0.65% agarose. Then a 
lamella was put on the slide and transferred to the 
refrigerator and left for 4 min. Then the lamella was 
removed slowly in a horizontal position. Each slide was 
then put in Hcl 0.12 N for 7 min and left in the dark. 
Slides were immersed in the acid denaturation solution 
(acidic Tris 0.4 m, 2-mercaptoethanol 0.8 m, sodium 
dodecyl sulfate (SDS) 1%, ethylene-diamine-tetra-acetic 
acid (EDTA) 50 mM, sodium chloride (NaCl) 2 m at 
room temperature for 25 min. In order to wash out the 
lysate solution, the slides were transferred into a 
container of distilled water twice. Slides were placed 
into a tray containing 70%, 90%, 100% ethanol for 2 
min in each step and were dried in the air. The slides 
were stained with PBS-Wright (1:1) for 10 min. Then 
they were observed with a light microscope (Olympus, 
Japan) with 400x magnification. For each animal, 200 
cells were studied. The better cells had a larger pink 
hallo and the cells with small hallo or no hallo were 
considered as fragmented DNA. The percent of sperm 
DNA fragmentation (SDF) and chromatin integrity as 
intact sperm DNA was calculated.  
 
Detection of apoptosis in germ cells 

    For assay of apoptosis, we used TUNEL staining 
using kit’s instructions (Roche, Germany). After staining 
positive cells containing fragmented nuclear chromatin 
characteristic of apoptosis would exhibit a bright yellow 
color. The apoptotic cell number was calculated and 
averaged by counting cells in 15 microscopic fields in 
each section. In each animal 3 sections were evaluated 
with 400× magnification. A master histologist blinded 
to the source of testis tissue performed all measurements. 
The amounts of apoptosis were expressed as a percentage.  
 
Statistical analysis 

    Data were analyzed using SPSS statistical program 
and one-way analysis of variance (ANOVA) test. Tukey's 
Post hoc test was used to evaluate the difference between 
groups.   Findings were expressed in terms of mean and 
standard deviation and P<0.05 was considered significant. 
 
Results  
Epididymis sperm parameters 

Following administration of 50 mg/kg ASA for two 
weeks in adult mice, all measured parameters of sperm 

quality were decreased compared to the control group 
(P<0.001), including sperm number, percentage of motile 
sperm, and percentage of abnormal sperm. Sperm 
count and percent motility were decreased with ASA 
treatment compared to the control group (P<0.001; 
Table 1). ASA treatment increased the percentage of 
sperm with abnormal morphology in the head and tail 
regions compared to the control group (P<0.001), but 
treatment with melatonin alone did not significantly 
alter sperm count, percent motility, or head morphology 
compared to controls (Table 1). Combined treatment of 
ASA and melatonin resulted in an increase in sperm 
count and percent motility compared to the ASA-treated 
group (P<0.05; Table 1). The percentage of sperm with 
abnormal head morphology in the combined treatment 
group was decreased compared to the ASA group, but 
this decrease was not statistically significant (Table 1). 
However, the percentage of sperm with abnormal tail 
morphology was significantly reduced in the combined 
treatment group compared to the ASA treatment group 
(P<0.05; Table 1). 

The percentage of sperm chromatin integrity in the 
control and melatonin-treated groups was 82.18 ± 6.17 
and 84.18±6.1, respectively. Treatment with ASA resulted 
in a significant reduction in chromatin integrity compared 
to the control group (P<0.01), and melatonin alone did 
not have a significant effect on chromatin integrity 
compared to the controls (Table 1). Combined treatment 
of ASA with melatonin resulted in a significant increase 
in sperm chromatin integrity compared to the ASA-treated 
group (P<0.05; Table 1). ASA treatment significantly 
increased the percentage of sperm DNA fragmentation 
(SDF) compared to the control group, but treatment 
with melatonin alone did not significantly change SDF 
compared to controls. Co-administration of ASA and 
melatonin reduced the SDF value significantly compared 
to the ASA-treated group (P<0.05). 
 

Histological findings and quality of spermatogenesis 
Following histological analysis of seminiferous tubules 

from the control group, active spermatogenesis in different 
stages was observed, with the presence of mature 
sperm and sperm undergoing maturation. Inside the 
tubules, Sertoli cells and spermatogenic cells in various 
stages of division were observed (Figure 1). The quality 
and maturity of seminiferous tubules were high, and 
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Table 2. Effects of acetylsalicylic acid (ASA) and melatonin on the quality of seminiferous tubules of adult mice 
 

Groups Johnsen score Maturity of seminiferous tubules  
(%) 

Germinal epithelium height 
 (µ) 

Apoptotic cells 
(%) 

Control 9.1  ±0.2 b 96.6  ± 1.4 bd 68.01  ± 4.2 b   2.04±0.06 bd 

ASA     7.08  ± 0.1acd 79.3 ± 4.3 acd 52.3  ± 3.6 acd 9.1±0.2 acd 

Melatonin 8.9  ± 0.6 95.8  ± 3.9 bd    63.01  ± 6.63 b 2.1±0.05 b 

ASA+ Melatonin   8.6  ± 0.1 ab 88.1  ± 1.4 abc                   60.34 ±3.1 4.01±0.1 b 

 

Data are shown as mean±SD. a: P<0.05, compared with the control group within the same column; b: P<0.001, compared with the ASA treated 
group within the same column; c:  P<0.01, compared with the melatonin-treated group within the same column; d:  P<0.01, compared with the 
ASA+ melatonin-treated group within the same column 

 

 
 
 
 
 
 
 
 
 
 
 
Figure 1. Optical photomicrograph of mouse seminiferous tubules, A: 
Control, B: under treatment with ASA, C: under treatment with 
melatonin, D: under treatment with ASA+ melatonin. In the first row in 
control pay attention to active spermatogenesis in seminiferous 
tubules.  ASA has caused a reduced quality of spermatogenesis. Black 
arrows in B show vacuoles inside the germinal epithelium. Large star 
shows a damaged tubule with thin epithelium in ASA treated mouse. 
In D note a better quality of seminiferous tubules. The first row is 
stained with Hematoxylin-Eosin, 200×. In the second row, white 
arrows show apoptotic bright yellow cells and a reduced level of 
bright yellow apoptotic cells in ASA+ melatonin-treated group 
compared with the ASA treated group. The second row is showing 
TUNEL staining, 400× Bar: 50 µm 

 
almost all tubules had a high level of sperm maturation, 
as measured by the Johnsen score (Table 2). Although 
various types of germ cells and Sertoli cells were 
observed in tubules of ASA-treated mice, the total 
number was decreased. Furthermore, the thickness of 
the germinal epithelium was decreased in ASA-treated 
mice compared to the control group (P<0.05; Table 2). 
In addition, vacuoles were observed in the epithelial 
cells of some tubules from ASA-treated mice, but no 
vacuoles were found in the control group (Figure 1). In 
interstitial tissue, Leydig cell numbers were not considerably 
different in the ASA-treated group compared to the 
control group. Treatment of mice with 50 mg/kg ASA 
for two weeks significantly decreased the Johnsen score 
and the maturity of seminiferous tubules, and 
significantly increased the percent of apoptotic cells 
compared to the control group (Table 2). Administration 
of 10 mg/kg melatonin alone did not alter the 
morphology of seminiferous tubules or interstitial 
tissue (Figure 1). Active spermatogenesis was observed 
in all tubules from melatonin-treated mice, and most 
tubules contained mature sperm, similar to observations 
from the control group (Table 2). Following combined 
treatment of melatonin and ASA, seminiferous tubules 

Table3. Effect of acetylsalicylic acid (ASA) and melatonin on 
serum TAC, testosterone, and LH 

 

Groups Serum TAC 
(mM) 

Testosterone 
(ng/ml) 

Serum LH 
( Iu/l) 

Control 1.32±0.3 b 3.13±0.68 b 0.38±0.14 
ASA   0.76±0.3 acd  1.52±0.48 acd 0.21±0.09 
Melatonin 1.42±0.4 b 3.0 8±0.24 b 0.28±0.06 
ASA+ Melatonin 1.12±0.2 b 2.78±0.17 b 0.26±0.07 
 

Data are shown as mean±SD. a: P<0.05, compared with the control 
group within the same column; b: P<0.05, compared with the ASA 
treated group within the same column; c: P<0.05, compared with the 
melatonin-treated group within the same column; d: P<0.05, compared 
with the ASA+ melatonin-treated group within the same column 
 

displayed improved morphology compared to the ASA-
treated group. Sertoli cells and all types of germ cells 
were observed in the combined treatment group and 
vacuoles were not observed in the epithelial cells of 
seminiferous tubules from the combined treatment group 
(Figure 1). Combined administration of melatonin with 
ASA increased the quality and percentage of mature 
sperm and reduced the percentage of apoptotic cells 
compared to ASA treatment alone (P<0.001; Table 2). 

Table 3 shows the mean amount of serum total antioxidant 
capacity (TAC), testosterone, and LH. Serum testosterone 
was reduced with ASA treatment compared to the 
controls (P<0.05), whereas co-administration of ASA 
and melatonin increased testosterone levels compared 
to ASA treatment alone (P<0.05; Table 3). There were 
no significant differences in LH levels between groups 
(Table 3). A significant decrease in serum TAC was 
observed in the ASA-treated group compared to the 
control group (P<0.05). However, co-administration of 
ASA and melatonin significantly increased TAC levels 
compared to ASA treatment alone (P<0.05; Table 3). 

 

Discussion 
In the present study, we demonstrate the beneficial 

effects of melatonin on male fertility in mice after 
treatment with ASA. Co-administration of melatonin 
increased sperm count, motility, and sperm chromatin 
integrity, and reduced the percentage of abnormal sperm 
in ASA-treated mice. Melatonin also improved maturation 
of seminiferous tubules in ASA-treated mice by increasing 
serum levels of testosterone and TAC. In this study, 
administration of 50 mg/kg ASA for 14 days decreased 
all parameters of sperm analysis (number, motility, and 
morphology). Administration of 50 mg/kg ASA for 14 
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days or 30 days has also been shown to decrease sperm 
motility in rats (10). Similar to our study, usage of ASA in 
rats (15, 24-26), humans (16), and sheep (27) decreases 
some sperm parameters in the epididymis. These effects 
are likely a result of reduced serum testosterone, which 
we have shown is a side effect of ASA treatment in the 
current study. Testosterone is produced by Leydig cells 
under the influence of LH and is essential for spermatogenesis 
(27). It has been shown that use of ASA is detrimental to 
metabolism in the testis, epididymis, and seminal 
vesicles, and promotes anti-androgen and anti-anabolic 
effects in rats (28). Sperm motility, sperm count, and 
sperm morphology are all androgen-regulated and 
therefore are most likely altered following ASA treatment as 
a result of reduced serum testosterone. Decreased sperm 
number with ASA treatment may also be explained by a 
decrease in the contractile power of the epididymis and 
vas deferens (29, 30). 

Our finding of decreased sperm numbers with ASA 
treatment is in accordance with the observed decrease in 
the maturity level of sperm and the maturity of 
seminiferous tubules with ASA treatment. The presence 
of vacuoles in the germinal epithelium of seminiferous 
tubules could indicate a loss of cellular connectivity or a 
decrease of adhesion molecules such as cadherin and 
could be indicative of pre-apoptosis (23). Indeed, we 
observed increased DNA fragmentation in sperm with 
ASA treatment, which suggests that cells are pre-
apoptotic. Apoptosis is a physiological mechanism of cell 
death and occurs in cells throughout embryonic, postnatal, 
and adult time periods. The amount of apoptosis is 
increased in the testis following exposure to toxic 
chemical drugs, chemotherapy, radiotherapy, or X-ray, 
and also in cases of cancer and cryptorchidism (23).  

Treatment with NSAID nimesulide leads to increased 
apoptosis of epithelial cells of the vas deferens (4). Most 
of the NSAID drugs induce apoptosis of inflammatory 
cells by inhibiting cyclooxygenase enzymes (4). ASA 
treatment resulted in DNA fragmentation and reduced 
chromatin integrity of sperm. Sperm DNA integrity is 
essential for the accurate transmission of genetic content 
(31). Some studies report that sperm DNA damage 
occurs in 5–8% of infertile men with normal 
spermatogram (32). An increased level of male germ cell 
apoptosis and reduced level of TAC in the ASA-treated 
group may account for more SDF or a reduction in the 
level of sperm chromatin integrity. In this regard, it has 
been shown that apoptosis, DNA fractures without 
restoration, oxidative stress, drug use, cigarette use, and 
illness are all known causes of DNA damage in sperm 
(33). 

Melatonin, the most important secretion of the 
epiphysis, is a very effective antioxidant and scavenger of 
free radicals (34). Due to its small size and lipophilic 
characteristics, melatonin can easily cross cellular membranes. 
The concentration of melatonin is very high in the 
nucleus, where it functions to protect DNA against 
harmful factors (35). The present study demonstrated 

that co-administration of 10 mg/kg melatonin with ASA 
decreases the harmful effects of ASA on spermatogenesis 
and sperm parameters, which can be explained by 
several potential mechanisms. First, melatonin has 
strong anti-oxidant properties and stimulates 
antioxidant enzymes including superoxide dismutase, 
glutathione reductase, and glutathione peroxidase (17). 
Indeed, we found an increase in TAS in the serum of mice 
treated with melatonin and ASA compared to mice 
treated with ASA alone. The decrease in TAS observed in 
the ASA-treated group may be a result of ASA toxicity. 
Second, melatonin reduces ASA-induced apoptosis of 
germ cells, thus preventing impairment of spermatogenesis 
(36). The anti-apoptotic properties of melatonin have 
also been demonstrated in other tissues (23, 36-38). 
Third, melatonin may inhibit the differentiation of 
spermatogonia to spermatocytes by inhibiting proliferation 
of spermatogonia, which would also make any harmful 
effects of ASA on germ cells less noticeable (23). Fourth, 
melatonin may alter production of prostaglandins (39). 
Further analysis of prostaglandin levels after treatment 
with ASA and/or melatonin would provide further 
insight into this potential mechanism of melatonin action. 
Lastly, melatonin is known to affect the hypothalamic–
pituitary–gonadal (HPG) axis, resulting in modification of 
sex hormone production, including estrogen, testosterone, 
FSH, and LH (11). Our results suggest that melatonin 
does alter testosterone, but no changes in LH were 
observed with melatonin treatment in this study. Further 
studies are required to elucidate the precise mechanism(s) 
by which melatonin ameliorates the effects of ASA on 
male reproduction and fertility. 

 

Conclusion  
Treatment of adult mice with 50 mg/kg ASA for two 

weeks decreases the percentage of mature seminiferous 
tubules, increased fragmentation of sperm DNA, reduces 
serum TAC and testosterone levels, and increases apoptosis 
in germ cells. The use of melatonin in combination with 
ASA increases the level of maturity of sperm and increases 
the percentage of mature seminiferous tubules via its 
anti-oxidant and anti-apoptotic properties. Future studies 
are needed to complete molecular, genetic, and ultrastructural 
analysis of Leydig cells, Sertoli cells, and spermatogonia 
in mice after treatment with ASA and melatonin. 
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