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Abstract 

Background: Nowadays tramadol is becoming abused more popular among teens in most coun-
tries worldwide; especially between males. Sildenafil citrate is an oral medication widely used to 
treat erectile dysfunction. Aim: to evaluate and compare effects of these two drugs on count and 
morphology of sperms in male rats. Materials and Methods: The study groups included normal 
control, sildenafil citrate treated and tramadol treated group, each group included 10 rats. Serum 
testosterone level and testicular histopathology were evaluated. Serum testosterone was meas-
ured by ELISA, sperm count and morphology were assessed and testicular histopathology was 
assessed after sacrifice. Results: The present work revealed that treatment with sildenafil citrate 
and tramadol separately caused a significant decreased count of sperms and increased abnormal 
forms as compared to normal (p ≤0.05). There was also significant decrease in testosterone level 
in tramadol group as compared to both normal and sildenafil treated group (p value≤0.05). His-
topathology of testes showed reduction of spermatogenic cells number and height and increase 
interstitial tissue between tubules and in tramadol treated group, loss of most spermatogenic 
cells, degenerative changes, disturbed architecture of seminiferous tubules and edema of inter-
stitial tissue. Conclusions: The study concluded that these two drugs impaired testicular function 
in male rats to varying degrees, tramadol caused more significant impairment in all parameters 
measured than sildenafil citrate and recommended limitation the use of these two drugs if pos-
sible and necessity of designing a national awareness campaign to the public to spotlights on the 
hazards of tramadol abuse on sexual function. 
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Introduction 

Sildenafil citrate is the one of the drugs 
which were approved for the treatment of 
erectile dysfunction, its mechanism of ac-
tion is through inhibition of phos-
phodiesterase 5 (PDE5), the enzyme that 
metabolizes cyclic guanosine monophos-
phate (c-GMP) in the corpus cavernosum(1). 
The penile erection is dependent on the re-
lease of nitric oxide (NO) in the corpus cav-
ernosum. NO increase levels of (cGMP) 

which results during the smooth muscle re-
laxation and inflow of blood, and sildenafil 
enhanced the effect of NO by inhibiting 
PDE5 which is responsible for degradation 
of cGMP corpus cavernosum(2). It was 
proved that human sperm cells have PDE 
isoforms which differ from PDE1 and PDE4, 
and that the in-vitro inhibition of sperm 
PDE1 and PDE4 isoenzymes by specific in-
hibitors stimulates acrosome reaction and 
sperm motility(3). Sildenafil citrate is an ef-
fective drug for erectile dysfunction due to 
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organic causes(4), however side effects 
have been reported such as flushing, head-
ache, congestion and dyspepsia, occur due 
to the systematic vasodilator effect of the 
drug although no clinically adverse homo-
dynamic effects were observed when 
sildenafil was used by healthy men(5). Sys-
tolic and diastolic systemic arterial pres-
sure were shown to be decreased 6% and 
cardiac output was also shown to be de-
creased 11% from the baseline during the 
post sildenafil exercise test(6). Tramadol is 
a centrally active synthetic opioid analgesic 
that is used extensively. Its mode of action 
is not completely understood, but two ac-
ceptable complementary mechanisms are 
binding to mu opioid receptors (MOR) and 
inhibition of reuptake of noradrenaline and 
serotonin(7). From literature, multiple cases 
of toxicity and abuse of tramadol have 
been reported. The main symptoms of tox-
icity include central nervous system de-
pression, nausea and vomiting, tachycar-
dia, and seizures(8). Fatal cases have been 
reported because of tramadol overdose. In 
those instances, death has been attributed 
to cardiopulmonary arrest and hepatic fail-
ure as well as hypoglycemia(9). The tra-
madol absorption is more than morphine 
reached to about 95-100% and absorbed 
rapidly in the small intestine. and reached 
highest peak after 5 hrs(10). It is widely dis-
tributed throughout the body, especially 
liver and kidneys(11). There is no work con-
cerning the reproduction function. These 
two drugs are widely used by adults and 
youth so the present work was conducted 
to assess and compare the reproductive ef-
fect of these two drugs on some of sperm 
characteristics (sperm count, sperm mal-
formation) and testis architecture of male 
rats. 

Material and Methods 

This experimental study was conducted in 
the Suez Canal University, Faculty of Medi-
cine. Male albino rats weighing 200-250 g 

with 8 weeks of old were used. The animals 
were divided into i) control group (n=10) 
treated with 0.9% NaCl for 4 weeks oral. ii) 
The first treated group (n=10) treated with 
(50 mg/kg body weight) sildenafil citrate 
for 4 weeks orally(12) . iii) The second 
treated group (n=10) treated with 
(40mg/kg) tramadol for 4 weeks orally(13). 
Animals were purchased from the Egyptian 
Organization for Biological Products and 
Vaccines (Egypt), and allowed free access 
to food and water ad libitum. They were 
kept under constant conditions with 12/12 h 
light/dark cycles and left for acclimatiza-
tion for one week before the start of the 
study. The care and handling of the animals 
were in accordance with the Animal Care 
and Use Committee at the Suez Canal Uni-
versity and the National Institutes of 
Health guide for the care and use of labor-
atory animals (Maryland, USA). All efforts 
were made to minimize animal suffering 
and to reduce the number of animals used. 
Drugs and Chemicals: All drugs and chemi-
cals were purchased from Sigma Aldrich, 
USA. The doses of drugs were based on 
previous studies and were nearly the same 
as the dose calculated according to Paget 
& Barnes (1964)(14), where the human daily 
dose was multiplied by the rat conversion 
factor (0.018). At the end of treatment, the 
animals of study groups were anaesthe-
tized by giving injection Nembutol 30 mg 
per kg, intraperitoneally. The heart was ex-
posed by thoracotomy. The needle of the 
blood transfusion set was introduced into 
the left ventricle (apex) and a nick was 
made in the right atrium and their testis 
were incised. they were fixed in 10% phos-
phate buffered formalin (pH 7.4) for rou-
tine histological investigation. The study 
tested the effect of the used drugs on the 
following: i) Serum testosterone: blood 
samples were collected after sacrifice di-
rectly from the heart and blood serum was 
separated. By using ELISA method, testos-
terone concentration was measured in 
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study groups. ii) Sperm count and morphol-
ogy: The caudal epididymis was cut and 
weighed. The epididymis was removed, 
cleaned off from the epidydimal fat pad, 
minced in 1 ml of pre-warmed (35°C) phos-
phate-buffered saline (PBS, 5 ml g−1 testis 
pH 7.35) and filtered through 80 μm pore-
size mesh. The filtrate was used for the 
evaluation of epidydimal sperm parame-
ters. A cell suspension was prepared by 
macerating the cauda in 1.0 ml of 0.85% sa-
line. The cell suspension was kept for 24 
hrs. at 40ºC. The suspension was then fil-
tered through a double gauze layer and an 
aliquot of the sample was used for sperm 
count in a Neubauer hemocytometer. An 
aliquot of the epidydimal sperm suspen-
sion was smeared and stained with hema-
toxylin and eosin and then examined under 
a light microscope (Olympus, Japan) at 
magnification of 40X. The head and tail ab-
normalities (200 sperms per smear) were 
recorded(15). iii) Testicular histopathology: 
The testis was dissected out, cut into small 
slices, and fixed in 10% formaldehyde 
buffer for 24 hrs. The tissues were washed 
free of 10% formaldehyde and stored in 70% 
alcohol until being embedded. The tissues 
were dehydrated in alcohol series and em-
bedded in paraffin. Tissue sections of 5 mm 
thickness were prepared and placed on 
glass slides. Sections were stained with he-
matoxylin & eosin, mounted in mounting 
medium and examined under the light mi-
croscope. For each testis several cross sec-
tions composing of 20-50 tubule sections 
were examined for signs of interstitial 
edema, somniferous tubule degeneration, 
and congestion(15). 

Statistical analysis 

Data were checked, coded, entered and 
analyzed using SPSS (version 17.0 soft-
ware). The results were expressed as 
means ± SD on Microsoft Excel 8.0. Statis-
tical analysis was performed using one way 

analysis of variance (ANOVA) followed by 
Tukey’s test post hoc analysis. Values were 
considered statistically significant at 
P≤0.05. 

Results  

1-Effect of drugs on sperm count: Long term 
administration of sildenafil citrate in male 
rats caused a significant reduced number 
of sperms compared with normal control 
group. Treatment with tramadol caused 
significant decrease in number of sperms 
compared to normal and sildenafil treated 
group (figure 1). 2-Effect of drugs on sperm 
morphology: The treatment of the male 
rats with sildenafil citrate revealed a signif-
icant increase in abnormal sperms com-
pared with control group. Treatment with 
tramadol caused significant increase num-
ber of abnormal forms of sperms com-
pared to normal control and sildenafil 
treated group (figure 1). 3-Effect of drugs 
on serum testosterone: There was signifi-
cant decrease in serum testosterone level 
in tramadol group as compared to normal 
and sildenafil group as shown in Figure.2.  

Discussion 

In the present study, we investigated the 
effect of administration of sildenafil citrate 
and tramadol on sperm count, sperm mal-
formations and testicular histopathologi-
cal changes of male rats. Sildenafil citrate 
caused sperm abnormality (decrease num-
ber of sperms and increase of sperm's mal-
formations) which supported by the histo-
pathological changes in testis (hypertro-
phy cells, necrosis of seminiferous tubules, 
destruction of testis and presence of in-
flammatory cells). The very limited data 
available on the effects of sildenafil citrate 
on seminal parameters reveals that the 
oral administration of sildenafil citrate has 
some role on seminal parameters in the pa-
tients of erectile dysfunction. 
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Figure 1: Effects of study drugs on sperm count and abnormal forms in study groups 

*=A significant difference compare with control group at P≤0.05; ^= A significant differ-
ence compare with group treated with sildenafil citrate at P≤0.05. 

 
At least two distinct PDE isoforms (PDE1 
and PDE4) have been demonstrated to be 
present in human sperm cells. Specific inhi-
bition of PDE1 and PDE4 by 8-methoxy-iso-
butyl-methylxanthine and rolipram selec-
tively stimulates the acrosome reaction 
and sperm motility respectively (3). Another 
study showed that sildenafil had no statis-
tically significant effect on sperm motility, 
count or density, the percentage of abnor-
mal sperms, or the percentage of living 
sperm when 17 healthy male volunteers 
aged 19-34 years were randomized to re-
ceive a single dose of 100 mg dose of 
sildenafil for two periods and a single dose 
of placebo for two periods, with each pe-
riod separated by a minimum of 5-7 
days(16). Other studies found the minimal 
effect of sildenafil on sperm motility and 
count in men of reproductive age. In the 
study of 20 healthy male volunteers, found 
no difference in sperm number, progres-
sive motility or morphologic abnormalities 
between semen samples obtained 1 hour 

after taking a 100 mg dose of sildenafil or 
double blind placebo(17-18). Sildenafil had 
provoked tubular and interstitial histologi-
cal alterations of the seminiferous tubules, 
increased Leydig cells cellularity, tubular 
degeneration, which finally might lead to 
complete arrest of spermatogenesis, but 
SC has no effect on epididymis histol-
ogy(19). This study detected significant as-
sociation between tramadol administra-
tion and impaired quality sperm parame-
ters as compared to normal control and 
more significant impaired quality as com-
pared to sildenafil group. The results of 
sperm quality analysis showed a significant 
decrease in sperm concentration, motility 
and vitality that indicate the possibility of 
adverse effects of long term administra-
tion of tramadol on epidydimal spermato-
zoa of rats. in tramadol treated group, 
there was loss of most spermatogenic 
cells, degenerative changes, disturbed ar-
chitecture of seminiferous tubules and 
edema of interstitial tissue. 
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 Figure 2: The mean plasma concentrations of testosterone in IU/l in different ex-
periment groups compared with the control group (*= A significant difference com-

pare with control group at P≤0.05; ^= A significant difference compare with group treated 
with sildenafil citrate at P≤0.05). 

 

In previous studies, it has been showed 
that narcotics markedly reduce the struc-
tural and functional integrity of the sec-
ondary sex organs by causing pronounced 
reduction in serum testosterone levels. 
These drugs inhibit the secretion of lutein-
izing hormone (LH) by acting either in the 
hypothalamus or directly in the pituitary 
gland, which leads to reduced serum tes-
tosterone levels(20). Reuhl et al., showed 
thickening of the basement membrane of 
seminiferous tubules, reduction of tubular 
diameter and height of the germinal epi-
thelium, cell maturation arrest, and highest 
proportion of interstitial tissue in drug 
abusers(21). It is known that changes in the 
thickness of the basement membrane can 
impair testicular metabolism, and thus pro-
motes enhanced germinal cell hypoplasia 
and tubular atrophy. The extent of testicu-
lar damage is closely related to the dura-
tion of drug consumption(22). Administra-
tion of amphetamine compounds induces 
apoptosis in the seminiferous tubules in 

testes of mice, and changed testes histo-
pathology in experimental animals(23). In 
this study, there was significant decrease 
in serum testosterone in tramadol treated 
group as compared to normal and sildena-
fil treated group, this may be due to degen-
eration of testicular tissue observed in his-
topathology. Recently chronic administra-
tion of tramadol on testicular function was 
investigated in the study of Ahmed and 
Kurkar(24). In their study, the rat received 
40mg/kg of tramadol as subcutaneous for 
8 weeks. Their result revealed that tra-
madol increased the expression of endo-
thelial nitric oxide synthase in testicular tis-
sues. Also, tramadol caused decrease in 
sperm count, motility, and numbers of pri-
mary spermatocytes, rounded spermatid 
and leydig cells. They concluded that long 
term administration of tramadol affects 
the testicular function of adult male rats 
and these effects may be through overpro-
duction of NO and oxidative stress induced 
by this drug. 
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Figure 2. Histopathology of testis of study groups 

Normal group testis showing normal seminiferous tubules with normal arrangement pattern of 
spermatogenic cells and interstital cells,sildenafil treated group showed reduction of spermatogenic cells 
number and height and increase interstitial tissue between tubules and in tramadol treated group, loss of 

most spermatogenic cells,degenerative changes, disturbed archeticture of seminiferous tubeules and 
edema of intersitial tissue. 

 
 

Conclusion 

Sildenafil and tramadol caused impaired 
function of testis in male rats but tramadol 
caused more significant decrease in sperm 
count and abnormal forms and more dis-
turbed architecture of testis in histopathol-
ogy. Tramadol also caused significant de-
crease in serum testosterone whereas 
sildenafil group showed normal testos-
terone level. 
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