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ABSTRACT 
Objective: To Observe the histological and morphological effects of acetylsalicylic acid (ASA) on 
spermatogenesis in male albino mice. 
Study Design: Laboratory based randomized controlled trial. 
Place and Duration of Study: Department of Anatomy University of Health Sciences, Lahore from Apr, 2012 
to Dec, 2012. 
Material and Methods: Thirty nine male albino mice, 6-8 weeks old weighing 30  5 gm, were used; these 
were randomly divided into three groups having thirteen mice in each using random numbers table. Group A 
served as a control and was given distilled water orally via oral gavage 10 ml per kg for 30 days. Group B was 
given acetylsalicylic acid 100 mg/kg dissolved in 10 ml distilled orally for a period of 30 days. Group C was 
given acetylsalicylic acid 25 mg/kg dissolved in 2.5 ml distilled orally for a period of 30 days. Animals were 
sacrificed 24 hours after the last dose and the testes were removed, fixed in Bouin’s fixative for 48 hours. Five 
microns thick sections of processed tissue were stained with H&E and PAS for calculation of Johnsen score 
and diameter of seminiferous tubules. Serum testosterone level was measured by testosterone enzyme 
immunoassay test kits. 
Results: Microscopic examination demonstrated that ASA treatment lead to statistically significant increase in 
the mean Johnsen score and mean diameter of seminiferous tubules. 
Conclusion: It was concluded from the current study that ASA treatment enhances spermatogenesis. 
Keywords: Acetylsalicylic acid (ASA), Mice, Spermatogenesis, Testes.  

INTRODUCTION 

Acetylsalicylic acid is one of the widely 
used drugs world over. For many decades it has 
been used to treat arthritis. It has now become 
the mainstay of prevention of ischemic heart 
disease and stroke1. Its most common side 
effects are gastrointestinal which include 
dyspepsia and peptic ulcers with bleeding and 
perforation2. 

Its effects on the male reproductive system 
have been a major concern since very long and 
so far many studies have been conducted on 
this aspect. Boyd3 commented that prolonged 
daily intake of large doses of acetylsalicylic acid 
may impair spermatogenesis in male patients 
and he demonstrated the histological changes in 
animal study. It had also been reported that 
Acetylsalicylic acid causes significant decrease 

in the weight of testis and number of 
spermatids at a dose of 5mg/100gm body 
weight/day in rats4 when given for 30 days. 
Acetylsalicylic acid causes antiandrogenic and 
catabolic effects and decreases the weight of 
testis, caudal epididymis, seminal vesicles and 
vas deferens at a dose of 800µg/day for 7 days5. 
Machlin et al6 demonstrated that aspirin 
exacerbates testicular degeneration in vitamin 
E-deficient rats, possibly because both aspirin 
and vitamin E deficiency decreases seminal 
prostaglandins. 

Abbateillo et al7 demonstrated that 
spermatogenesis in mice is increased by 
prolonged treatment with acetylsalicylic acid. 
Cenedella and Crouthamel8 reported that oral 
administration of aspirin (50 mg/kg twice daily 
for 12 days) did not affect fertility. Significant 
increase was observed by Tanyildizi and 
Bozkurt9 in the percentage of sperm motilities 
of rams after treatment with acetylsalicylic acid 
and metamizol. 

Acetylsalicylic acid irreversibly inhibits 
cyclooxygenase enzyme and decreases the 
synthesis of prostaglandins in various body 
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tissues including testis. In rabbits the fertility of 
ejaculates significantly reduced by inactivation 
of prostaglandins10. Whereas Locher and 
Balazaki11 reported that reduction of seminal 
prostaglandins in male rats by acetylsalicylic 
acid does not affect fertility.  

Due to the controversial and limited data 
on effects of ASA on spermatogenesis, the 
present study is aimed to investigate whether 
ASA enhances or suppresses spermatogenesis 
by using Johnsen method of scoring; the serum 
testosterone levels were measured to evaluate 
the functional impacts. 
MATERIAL AND METHODS 

These laboratory based randomized 
controlled trials were conducted at Department 
of Anatomy University Of Health Sciences, 
Lahore from Apr, 2012 to Dec, 2012. 

Aspirin in powder form was obtained from 
BDH Limited Poole England. The dosage of 
aspirin was determined by Human Equivalence 
dose (HED). The HED of aspirin calculated was 
100 mg/kg/day for high dose4 and 25 
mg/kg/day for low dose of aspirin12 
respectively. Stock solution of acetylsalicylic 
acid was prepared by dissolving 1gm of drug in 
100ml of distilled water.  

Thirty nine male albino mice of 6-8 weeks 
old weighing 30  5g were used; these were 
kept under controlled environment 
(temperature 23 ± 2˚C, humidity 55 ± 5%) and 
light and dark cycle of 12 hours each. They 
were fed on standard pellet rodent diet and tap 
water ad libitum. 

The animals were randomly divided into 
three groups having 13 mice each using random 
numbers table. Group A served as control and 
received 10ml/kg of distilled water, group B 
was given acetylsalicylic acid at a dose of 
100mg/kg dissolved in 10 ml distilled water, 
group C was given acetylsalicylic acid at a dose 
of 25 mg/kg dissolved in 2.5 ml distilled water 
in all groups, the intervention was via oral 
gavage for a period of 30 days respectively. 

On 31st day of the experiment each animal 
was anaesthetized with chloroform and blood 
samples were drawn by cardiac puncture and 
centrifuged. The clear serum was collected and 

stored at -20ºC for biochemical estimation. A 
vertical midline incision was given extending 
from xiphoid process to the pubic symphysis. 
The testes were pushed into the body cavity 
and removed by pulling the tail of epididymis. 

Spermatogenesis was assessed by “Johnsen 
Scoring Method” which is a convenient, 
accurate and useful method of measuring 
spermatogenesis and assessment of 
infertility13,14. This method includes scores from 
1-10 as follows15: 

10. Complete spermatogenesis with many 
spermatozoa; germinal epithelium organized in 
 a regular thickness.  

9. Many spermatozoa present but germinal 
epithelium disorganized.  

8. Only a few spermatozoa.  
7. No spermatozoa but many spermatids  
6. No spermatozoa but few (<5) 

spermatids.  
5. No spermatozoa or spermatids but many 

spermatocytes  
4. No spermatozoa or spermatids but few 

(<5) spermatocytes  
3. Spermatogonia are the only germ cell 

present.  
2. No germ cells but sertoli cells are 

present.  
1. No cells in tubule section. 
Testosterone enzyme immunoassay test 

kits were used for the estimation of serum 
testosterone levels. 
Statistical Analysis 

Data had been analyzed using SPSS 
version 18. Mean and standard deviation was 
calculated for quantitative variables. One way 
ANOVA was applied to compare variables 
followed by post Hoc Tukey Test. The p value < 
0.05 was considered as statistically significant. 
RESULTS 

Ten seminiferous tubules from three H & E 
stained slides were used in each mouse for 
calculating the mean tubular diameter. Mean 
diameter was significantly increased in ASA 
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treated Groups (B & C) as compared with the 
control (p-value = 0.05) (Table). 

Mean Johnsen score of ASA treated groups 

(B & C) was significantly higher than the 
control group A (p-value <0.001). Mean Johnsen 
score of Group C was higher than that of group 
B but it was statistically insignificant (p-value= 
0.123) (Table-1). Seminiferous tubules of group 
A mice mostly showed incomplete 
spermatogenesis containing spermatogonia, 
primary spermatocytes and a few round 
spermatids (fig-a). Seminiferous tubules of 
group B & C mice mostly showed complete 
spermatogenesis containing spermatogonia, 
primary spermatocytes, round spermatid and 
mature spermatozoa organized regularly 
around basement membrane (fig b, & c). Mean 
serum testosterone levels in ASA treated 
groups was higher than the control group A but 
the difference was statistically insignificant (p = 
0.100) (Table). 

DISCUSSION 

Mean tubular diameter of ASA treated 
mice was greater than the control group mice 

that is indirect evidence that ASA treatment 
had promoted spermatogenesis. Bustos-
Obregon et al16 described that increase in the 
tubular diameter was associated with an 
increase in their diameter on account of 
hypertrophy and an increase spermatic activity. 
In contrast to our findings Chaloob et al17 
described that ASA treatment reduced the 
tubular diameter in albino mice. The reason for 
this difference is explained by the difference in 
doses, current investigations used 100 and 
25mg/kg of ASA given to the mice respectively 
as compared to small oral dose of 10mg/kg of  
ASA given to mice by Chaloob. 

Spermatogenesis is regarded adequate 
when the Johnsen score is equal to or more than 
eight and it is regarded impaired at Johnsen 
score less than eight; it is also postulated that 

 
a 

 
b 

 
c 

Figure: a). Photomicrograph of testes from group A illustrating a seminiferous tubule which contains 
spermatogonia (yellow arrow), primary spermatocytes (black arrow) and a few round spermatids (green arrow). 
Spermatozoa are not seen so the spermatogenesis is incomplete. H & E stain X400. b). Photomicrograph of testes from 
group B illustrating a seminiferous tubule, with complete spermatogenesis, which contains spermatogonia (black 
arrow) at periphery, round spermatids (blue arrow) and mature spermatozoa (green arrow) towards its lumen. Lyedig 
cells (yellow arrow) present outside the tubule. H & E stain X400.  c). Photomicrograph of testes from group C 
illustrating a seminiferous tubule with complete spermatogenesis which contains spermatogonia (black arrow), 
primary spermatocytes (green arrow), round spermatid (blue arrow) and mature spermatozoa (yellow arrow). Lyedig 
cells (red arrow) present outside the tubule. H & E stain X400. 
Table-:  Comparison of parameters between groups A, B & C. 

Parameter Group A (n=13) Group B (n=13) Group C(n=13) p-value 
Mean Johnsen Score Mean+SD 

8.4±.478 
Mean+SD 
8.84±.202 

Mean+SD 
9.00±.167 

0.001 

Mean tubular diameter 
(µm) 

Mean+SD 
169.4±14.1 

Mean+SD 
188.0±20.1 

Mean+SD 
187.9±17.9 

0.05 

Mean serum testosterone 
level (ng/ml) 

Mean+SD 
7.16±2.55 

Mean+SD 
9.66±2.87 

Mean+SD 
9.31±3.79 

0.100 

*p value ≤ 0.05 is statistically significant. 
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there are less chances of pregnancy when the 
score is below eight13,14. 

None of the study group had impaired 
spermatogenesis13 but ASA treated groups had 
a significantly higher Johnsen score meaning 
that ASA treatment had enhanced 
spermatogenesis. During microscopic study of 
sections of testes from group ‘A’, most frequent 
Johnsen score was 6 and 7 while it was 8, 9 and 
10 among animals of groups B and C. 

Our findings are in agreement with 
Cenedella and Crouthamel8 who reported that 
acetylsalicylic acid increases the level of fertility 
in subfertile mice by inhibiting PGF2α, 
production which is responsible for decreased 
steroidogenesis. Abbatiello et al7 studied the 
effects of both NSAIDs (aspirin and 
indomethacin) and prostaglandins (PGE1 and 
PGE2) on mice spermatogenesis and concluded 
that NSAIDs increase spermatogenesis and 
testicular weight while PGs decrease 
spermatogenesis and testicular weight. In 
contrast to our findings Didolkar et al4 stated 
that ASA administration to rats decreases the 
number of spermatids. 

Consistent with our findings Loscher et al18 
in their study on rabbits concluded that 
inhibition of seminal prostaglandins, PGE2 and 
PGF2α, by NSAIDs lead to increased semen 
volume, sperm output, sperm motility and 
fertility although reduction of seminal PGs was 
significant. PGs concentration affects fertility 
depending upon the site of its action; increase 
in PGs concentration in testes or its decrease in 
seminal PGs leads to infertility11,19. 

 Chinoy et al20 observed a decline in the 
fertility rate and testicular weight in adult rats 
when subcutaneous injections of PGF2α and 
PGE1 were given. They explained that PGs 
either decrease target organ response to 
androgens or inhibit conversion of testosterone 
to its active metabolites (dihydrotestoserone 
and estradiol). In humans, its high sperm 
density is associated with a low concentration 
of testicular PGs, especially PGE21. Hence, it is 
suggested that PGs inhibits the testosterone as a 
feedback mechanism and male fertility is 
'down-regulated' by endogenous PGs present in 
the testes. ASA inhibits intratesticular PGs 

production and spermatogenesis will not be 
inhibited. 
CONCLUSION 

The results of present study suggest that 
ASA enhances spermatogenesis as evident by 
increased Johnsen Score, tubular diameter and 
serum testosterone levels upon treatment with 
ASA.  
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