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Objective: To evaluate the effect of graded doses of acetylsalicylic acid (ASA) on sperm
chromatin integrity and sex hormones in the adult male mouse. Methods: Forty-nine male
adult mice were divided into seven groups. Control group received no drug, sham group
received ASA solvent (dimethylsulfoxide 0.1%), groups 3 to 7 received different doses of
0.05, 0.10, 0.50, 1.00 and 5.00 mg ASA, daily for 14 d, respectively. On day 15, evaluations

Keywords:

were made by sperm chromatin dispersion test for the study of DNA sperm integrity,

Acetylsalicylic acid
Chromatin
DNA fragmentation
Sex hormones

histopathology of testis for Jhonson’s scoring. Results: ASA in groups 0.50, 1.00 and 5.00

radioimmunoassay for the study of testosterone and luteinizing hormone (LH) level and
mg reduced big halo sperms. DNA fragmentation significantly increased just in 5 mg group.
Serum level of testosterone in doses of 0.50, 1.00 and 5.00 mg groups reduced significantly
(P<0.01) while LH level was not affected. Johnson’s score reduced in all ASA treated
groups. Conclusions: Administration of ASA over the 14 days in dose of 5.00 mg increases
sperm DNA fragmentation index and therefore reduces DNA integrity and in doses of 0.50,
1.00, 5.00 mg reduces serum testosterone level with no effect on LH. Generally, ASA has
deleterious effects on the male reproductive indices even in low doses.

1. Introduction

Drugs such as paracetamol and non-steroidal anti-inflammatory
drugs (NSAIDs), which are considered as mild analgesia, are

Infertility is now a globally growing problem in the whole world.

pharmacologically active effective drugs in use throughout the

About 10%-20% of couples are prone to infertility. Male factors

world for selling[4]. These medications are both abundantly available

appear to be involved in 20%-50% of cases[1]. Although male
fertility assessment is based on the analysis of sperm parameters,

15%-25% of infertile men have normal sperm analysis[2], as a result,

the typical sperm analysis cannot be a powerful assessment to
determine male infertility[3].
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in the environment and and are widely used as self-therapy and for

prevention of the disorder pain[5]. Some athletes also use them to

prevent pain[4]. The risks of misuse of mild analgesia include liver
toxicity, cardiovascular complications and asthma complications[4].
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Aspirin or acetylsalicylic acid (ASA) is an anti-inflammatory and
anti-pyretic drug that is commonly used in heart patients for the
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hour darkness cycle for 2 weeks in room temperature (23±2) 曟. Animals
in all groups had full access to food and drinking water. Ethical

prevention of coronary artery disease, myocardial infarction and

considerations were made based on the guidelines for working

stroke[6]. It also is used for the treatment of fever, cold, and pains[7].

with animals in Department of Research and Technology of Guilan

Long-term use consumption of aspirin may have detrimental effects

University of Medical Sciences (No.: Ir.GUMS.REC.1394.644;

on some of the body’s systems, such as leading to the gastrointestinal

Dated: 8 May 2016).

bleedings, subarachnoid or intra cerebral hemorrhage, nephrotoxicity

Animals were randomly divided into 7 groups. Control group received

and hepatotoxicity[8]. In addition, some of its side effects have been

no drug. Sham group received ASA solvent (dimethylsulfoxide

shown on male reproduction potentials, such as decreased hormones

0.1%). Groups 3 to 7 received different doses of 0.05, 0.10, 0.50,

and changes in human and animal sperm parameters[9].

1.00, and 5.00 mg ASA (Sigma, USA) for 2 weeks, respectively. All

Human studies have shown that mild analgesia in pharmacological

treatments were done orally through gavage.

doses causes endocrinology endocrinological disorders in the

On the day 15, animals were killed by cervical dislocation. Left

testicles during adulthood, especially in the interstitial tissues[4].

testis and epididymis were removed from the mouse body and blood

In addition, the use of aspirin administration during in pregnancy

samples were collected from inferior vena cava for histologic studies

has been shown to be associated with an anti-androgenic effect as

and assay of hormones.

well as increased risk of cryptorchidism in newborn[10]. The use of
aspirin or indomethacin in adult rats disrupts spermatogenesis[11,12].

2.2. Hormone assay

Aspirin also reduces plasma testosterone and changes luteinizing

hormone (LH) level. In vitro studies on human testicle culture cells

After collecting the blood sample from inferior vena cava, the

have shown that mild steroidogenesis analgesia is reduced by about

samples were stored at room temperature for half an hour and then

10%-43% compared to control by aspirin[4].

centrifuged at 3 000 rpm for 10 min. After serum separation from

NSAIDs drugs such as aspirin directly or indirectly target

cyclooxygenase[12] induce apoptosis in various animal and human
cell lines[13].

Recently, molecular and genetic factors have been identified as

important signs of male fertility and its outcomes[14]. The integrity of
the sperm DNA is essential for the accurate transmission of genetic

content[15]. According to some studies, sperm DNA damage occurs

in 5%-8% of infertile men with normal spermatogram[16,17]. Genetic

the blood cells, the serum sample was kept at -20 曟. To assess
sex hormones (LH and testosterone), a radioimmunoassay kit
(Monobind, USA) was used. Assay was performed on the bases of
the kit’s instructions. Measurements were repeated twice.

2.3. Sperm parameters analysis
For analysis of sperm parameters such as count, motility and

damage can occur in several stages of spermatogenesis, all of which

morphology, we used epididymis’s tail that was put in a petri

can lead to male infertility. Although low levels of DNA damage can

dish which contained 1 mL of Ham’sF10 and was previously

be repaired by oocytes[18], fertilization with sperm with a fragmented

incubated for half an hour. Then 50 µL of solution was evaluated

DNA can disrupt fetal development, induces fetal mutation, and
increases the risk of cancer in the offspring[18].

for sperm motility which was expressed as percentage. Five optical
microscopic fields with 400×伊 magnification were used for study of

restoration, oxidative stress, drug use, cigarette smoking and illness

placed on a Neubauer slide. The number of sperms were counted

are known to be major sources of DNA damage[14,19].

in 5 cells and expressed as 106 per mL. For study of morphology,

Some male factors such as apoptosis, DNA fractures without

motility. In order to count the cells, 10 µL sperm’s suspension was

Few studies are available about different doses of aspirin (low,

we prepared smear, dried and then fixed them in 96% ethanol and

pharmacological and high) on men’s fertility indices. The aim of

then stained them with hematoxiline and eosine. With an optical
microscope and 1 000× 伊 magnification, we observed cells and

this study was to evaluate the effects of different doses of ASA on
the integrity of sperm chromatin, sperm parameters, and testicular

reported abnormal heads and tails in 200 cells in each animal.

function in adult male mouse.

2.4. Sperm chromatin dispersion test
2. Materials and methods

In order to evaluate the sperm DNA fragmentation and the quality
of chromium, the sperm chromatin dispersion test was used. For the

2.1. Animals

preparation of sperm samples, the tail of epididymis was used. At first,
the epididymis was stored in a dish containing Ham’sF10 media, and

This project was done on 49 adult male Balb-c mice with 6-8
weeks age and 30 to 35 g weight. Mice were obtained from Institute
of Pasteur, Karaj-Iran. Animals were placed in 12-hour light and 12-

then transferred to a 37 曟 incubator for 45 min. In order to remove

more sperm, the epididymis was cut into smaller pieces with the aid
of a bifurcated razor before placing the dish into the incubator. Then
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1 mL of solution was transferred into the centrifugal tube. After that,

2.6. Statistical analysis

the instant solution was discarded and used for the test.
First, 30 μL of a sperm sample with 70 μL agarose with a low melt
point were put at 37 曟. The mixed sample was then placed on a
lamina previously coated with 65% agarose and then placed in a
refrigerator horizontally for 4 min by placing a lamella on it for
4 min. Then, lamella was carefully removed from the surface of the

For analysis of data, SPSS one way analysis of variance test were
used. Also Tuckey test was used to evaluate the difference among
groups. For assay of relationship, correlation test was used. Data
were expressed as mean and standard deviation ( mean ± SD) and
P<0.05 were considered significant.

slide, each slide then was put in HCl 0.12 N for 7 min in darkness.
Slides were immersed in the acid denaturation solution (acidic
tris 0.4 m, 2-mercaptoethanol 0.8 m, sodium dodecyl sulfate 1%,
ethylene–diamine-tetra-acetic acid 50 mM, and sodium chloride 2 m)
at room temperature for 25 min.
After being washed in distilled water twice, slides were dehydrated
in ethanol 70%, 90% and 100% (each for 2 min), and dried out
in the air. Samples were stained with phosphate buffer saline Wright’s staim 1:1 for 10 min. Then, the slides were examined

3. Results
The results of sexual hormones evaluation showed that serum LH
level had no significant difference in any of the groups (Figure 1).
However, serum testosterone level in groups of 0.50, 1.00 and
5.00 mg was significantly lower than control (P<0.01). There was
no significant difference in serum testosterone in sham, 0.05 and
0.10 mg group compared to control (Figure 1).

by optical microscope. The cells were evaluated and the rate of
DNA fragmentation of the sperm nucleus was evaluated based on

4.0

the size of the halo. The larger the halos, the healthier the cell. We

3.5

divided cells on 3 types: large hallo, small halo and without halo
or fragmented. In each animal, 200 cells were studied. The sperm
DNA fragmentation index (SDFI) was calculated from the ratio of
the number of fragmented cells to the total number of healthy and
fragmental cells, and the overall response was multiplied by 100 and
expressed as percentages[20].

LH (IU/mL)

2.5

*

2.0

*

1.5

*

1.0
0.5
0

2.5. Histological study and maturity of germinal epithelium

Testosterone (ng/mL)

3.0

Control

Sham

0.05 mg

0.10 mg

0.50 mg

1.00 mg

5.00 mg

Figure 1. Effect of ASA on sex hormones.
Data are shown as mean ± SD; *Compared to control group P<0.001.

Testis samples were fixed in Buins’s solution for 72 h. Then they
were processed for histologic study. For dehydration ethanol with

Histologic observation showed active spermatogenesis in

graded doses, infiltration xylene and melted paraffin were used.

seminiferous tubules in control group. There were different types
of germ cells and Sertoli cells in tubules. Lumen was circular,
regular and clear. Acidophilic Leydig cells in small groups were
observed around small vessels in interstitial tissue. Jhonson’s score
of seminiferous tubules were 9.41±0.56 and almost all tubules had
mature cells. All of these items were the same in sham group and
also Jhonson’s score of seminiferous tubules was 9.32±0.60 (Table 1)
and (Figure 2).
In the other groups, Jhonson’s score of seminiferous tubules was

Using a rotary microtome (Leitz, Germany), tissues were sectioned
in 5 µm thickness. Then they were stained with hamatoxylin-eosin.
They were observed using an Olympus light microscope with 400 伊 ×

magnification. In each animal, three slides were observed. For study
of maturity of germinal epithelium, they were scored using Johnsen’s
score. One hundred seminiferous tubule in transverse section were
scored in each animal and graded from 1 to 10[21].

decreased in comparision with control (P<0.01). Vacuole was
Table 1
Effect of ASA on sperm parameters and maturity of seminiferous tubules.
Group

Sperm (×伊106/mL)

Control

14.70 ± 3.83

Sham
0.05 mg
0.10 mg
0.50 mg
1.00 mg
5.00 mg

14.75 ± 6.00
13.78 ± 2.67*
12.60 ± 3.11*
11.08 ± 9.39*
8.98 ± 6.41*
5.57 ± 3.40*

Count motility (%)

Abnormal tail
morphology (%)
1.29 ± 1.11

Maturity (Jhonsen’s score)

57.14 ± 5.28

Abnormal head
morphology (%)
6.29 ± 2.43

58.97 ± 5.08
49.72 ± 5.47
41.72 ± 5.07*
40.05 ± 5.60*
34.05 ± 2.83*
31.84 ± 3.12*

7.14 ± 2.34
10.14 ± 2.61
10.29 ± 2.81
12.00 ± 0.81*
12.71 ± 3.03*
14.71 ± 3.35*

1.00 ± 1.82
11.71 ± 0.95
12.00 ± 1.91
13.29 ± 1.11
12.57 ± 1.90
14.43 ± 2.57*

9.32 ± 0.64
8.88 ± 0.89*
8.40 ± 1.01*
8.16 ± 0.90*
7.92 ± 0.93*
7.88 ± 0.75*

Data are shown as mean ± SD; *Compared to control group P<0.05.

9.41 ± 0.56
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observed in some area, especially in the last three groups (0.50 mg,

control (Table 2). There was no significant relationship between LH

1.00 mg and 5.00 mg). The regular margin of the tubules was torn

hormone and small and big halo and SDFI. There was a positive

and the number of elongated spermatids was reduced (Figure 2).

significant correlation between testosterone and big halo (r=0.61,
P<0.001). Small halo (r=-0.50, P<0.001) and SDFI (r=-0.34,
P=0.02) showed a negative significant correlations with serum level
of testosterone.

100 μm

100 μm

100 μm

4. Discussion
This study showed ASA both in low and high doses has
adverse effects on sperm parameters, quality and maturation of

100 μm

100 μm

100 μm

spermatogenesis, sex hormone levels and DNA fragmentation, all of
which are important factors for fertility of men. Aspirin is one of the
most important NSAID drugs known for cardiovascular benefits[13].

Changes in fertility indices in this study are likely to occur through
indirect inhibition of androgen. Like to other studies, administration

100 μm

Figure 2. Photomicrograph of mouse seminiferous tubules (hematoxilineosin, 200×伊).
A: control, B: sham, C: 0.05 mg ASA, D: 0.10 mg ASA, E: 0.50 mg ASA,
F: 1.00 mg ASA, G: 5.00 mg ASA. L: lumen of seminiferous tubules, Ge:
germinal epithelium. *Shows Leydig cells in interstitial tissue; arrows show
vacuoles inside the germinal epithelium.

In this experimental trial, different doses of aspirin altered some
parameters of sperm. The number of total sperm was decreased in
all of treated groups (P<0.001) in compare with control. Motility of
sperms was decreased in the last 4 groups (P<0.01). Also, the sperms
with head and tail abnormality significantly were increased in the
last 3 groups and 5.00 mg group respectively (P<0.01) compared
with control (Table 1).
The percentage of big halo, small halo and SDFI (or sperm without
halo) was shown in Table 2. Based on the findings of this study, the
number of big halo was not significantly altered in sham, 0.05 and
0.10 mg group, but a significant reduction was found in 0.50, 1.00
and 5.00 mg group when compared with control (P<0.001) (Table 2).

Big halo (%)
39.71 ± 5.11
38.50 ± 5.55
38.85 ± 5.55
36.00 ± 5.18
27.29 ± 4.23*
22.64 ± 8.49*
14.21 ± 4.68*

Small halo (%)
46.00 ± 8.62
45.78 ± 5.12
42.07 ± 2.43
46.50 ± 7.48
52.71 ± 3.34
57.28 ± 4.13*
61.78 ± 6.61*

and increases the abnormal morphology of head and tail [11,22-

24].

Vane and Botting reported that aspirin administration in rats

significantly reduced the overall parameters of sperm [24]. Vyas
et al also showed that ASA consumption for 30 and 60 days in rats

reduced sperm motility parameters, total number and sperm density
in the tail and testicles[13]. Aspirin inhibits prostaglandin and thus

can alter the metabolism of cholesterol and thereby affect androgen
synthesis[13,25]. It has been shown that aspirin by inhibition of
prostaglandins can cause ischemia in tubules and epithelial cells of

arteriole that cause cell death and decrease in sperm count[26]. Low

motility of sperm may occur by alternation in calcium transmissions
that is essential for cell formation and movement, uncoupled
oxidative phosphorylation and cytochrome oxidase inhibiting
activity pathway[27].

ASA reduced sperm count and movement maybe due to a decrease

in androgen level. In this study, serum testosterone was decreased.
Epididymis is the main site of sperm maturation and is an organ
that is completely androgen dependent. Obviously, in episodes of
decreased testosterone, the function of epithelium of epididymis

Table 2
Effect of aspirin on DNA fragmentation in adult mouse.
Group
Control
Sham
0.05 mg
0.10 mg
0.50 mg
1.00 mg
5.00 mg

of ASA for 14 days reduces the number and movement of sperm

is altered, which may also be due to the toxic effects of aspirin on
Without halo (%)
14.28 ± 6.47
15.71 ± 5.81
19.07 ± 5.60
17.50 ± 4.13
20.00 ± 3.52
22.21 ± 4.81
24.00 ± 7.09*

Data are shown as mean ± SD; *Compared to control group P<0.001.

Number of small halo was significantly increased in 1.00 and

epithelial cells.
The main reason for the increase in head abnormality following
aspirin is not exactly known. In general, damage to the sperm
head can be due to one or a combination of genetic, physiological
and cytotoxic agents. Head abnormality may be due to changes
such as deletion and point mutation in the testicular DNA,
which by itself leads to impairment of sperm differentiation [7].
Morphology and morphometry of sperms occur at the later stages
of spermatogenesis[28]. Abnormal morphology can be induced by

5.00 mg group in comparision to control group (P<0.01) but in

abnormalities in androgens, followed by impaired spermatogenesis

other groups there was not significant alteration. Also, SDFI was

or DNA damage[7,29]. Reduction of testosterone leads to an increase

significantly increased in 5.00 mg group (P<0.01), but in other
groups no significant difference was shown when compared with

in stem cell apoptosis [30] and a decrease in spermatogenesis [9].

Moreover, impaired spermatogenesis can decrease the maturity
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and increases low quality of seminiferous tubules[9]. Vacuoles in

of ASA over the 14 days in dose of 5.00 mg increases sperm DNA

the germinal epithelium in the last three groups can indicate a poor

fragmentation index and therefore reduces DNA integrity and

tissue linkage to reduce some adhesion molecules, such as cadherin,

in doses of 0.50, 1.00, 5.00 mg reduces serum testosterone level

or a sign of the pre apoptotic process[30]. In this regard, it has been

without having effect on LH. Generally ASA has deleterious effects

shown that nonsteroidal anti-inflammatory drugs induces apoptosis

on the male reproductive indices even in low doses.

in various human cell lines, such as fibroblasts, colon cancer, and
colon adenomatous cells. The apoptotic activity of NSAIDs may be
induced by the mechanism of cytochrome oxidase[12,13].
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sperm chromatin dispersion test based on the ability of a healthy
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