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ABSTRACT

Sildenafil citrate (Viagra) is an oral medication used to treat male impotence
by the inhibition of phosphodiesterase-5 in the corpus cavernosum and subsequent
facilitation of penile erection. The side effects of sildenafil citrate have been reported.
The present study was designed to investigate the effect of long term administration
of sildenafil citrate on some characteristics (sperm count, sperm malformations) and
testis architecture of male rats. The results indicated that the oral administration of 50
mg and 100 mg of suldinafil citrate (Viagra) for 8 weeks caused a significant
decreased and a significant increased in sperm count and sperm malformations
respectively. The results were showed the histopathological changes in testis of male

rats treated with 50 mg and 100 mg sildenafil citrate..

INTRODUCTION

Erectile dysfunction (ED) is a widespread condition that can have a negative
impact on quality of life (1), affecting both older and younger (2). It is defined as the
inability to achieve or maintain an erection sufficient for sexual intercourse, affects
approximately 1 in 10 men. The incidence increases with age and the causes of it are
many including; neurogenic or vasculogenic abnormalities, psychogenic (anxiety),
hormonal (hypogonadism), drug induced (responsible for up 25% cases), or
anatomical (peyronies disease) factors. Additionally, certain diseases predispose
patients to erectile dysfunction, for example up to 50% of men with diabetes, 40% of
men with heart disease and 90% of men with severe depression, suffer from ED( 3,4).

Sildenafil citrate (Viagra), the first oral drug which approved for the treatment

of erectile dysfunction, selectively inhibits phosphodiesterase 5 (PDE5S), the isozyme
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that metabolizes cyclic guanosine monophosphate (c-GMP) in the corpus cavernosum
(5). The penile erection is dependent on the release of nitric oxide (NO) in the corpus
cavernosum during sexual stimulation. NO increase levels of (cGMP) which results
during the smooth muscle relaxation and inflow of blood, and sildenafil enhanced the
effect of NO by inhibiting PDE5 which is responsible for degradation of cGMP
corpus cavernosum (6). When Viagra administered before sexual activity, it produces
reliable efficacy, good tolerability and rapid absorption that yields prompt onset of
action,; it has a plasma half-life that produces an appropriate duration of action while
avoiding accumulation on repeated once-daily use (5). In clinical trials, sildenafil has
been shown to increase the duration and rigidity of penile erection in response to
visual sexual stimuli in a hospital setting (5) and to greatly enhance the ability to
achieve erections, leading to successful completion of intercourse in home setting (7).
Sildenafil is rapidly absorbed after oral administration reaching maximum plasma
concentration within 30-120 minutes of dosing in fasted subjects. It is therefore
advised that sildenafil is taken 30-60 minutes before planned sexual activity and it
still has an effect on erectile function for 4-5 hours after dosing (8).

It has been demonstrated that human sperm cells contain as yet
uncharacterized PDE isoforms which are different from PDE; and PDE,, and that the
in-vitro inhibition of sperm PDE; and PDE, isoenzymes by specific inhibitors
stimulates acrosome reaction and sperm motility (9). Also, it is known that after acute
administration of 100 mg sildenafil, the drug reaches a concentration of 0.1-0.3
umol/l in the ejaculate (Pfizer, Viagra™ data sheet). This concentration is consistent
with a possible inhibitory interaction of sildenafil with sperm PDE isoforms (10).

Sildenafil citrate is an effective drug for erectile dysfunction due to
organic causes (7,10,11), however side effects have been reported such as flushing ,
headache , congestion and dyspepsia, occur due to the systematic vasodilator effect of
the drug although no clinically adverse homodynamic effects were observed when
sildenafil was used by healthy men(5,12,13,14). Systolic and diastolic systemic
arterial pressure were shown to be decreased 6% and cardiac output was also shown
to be decreased 11% from the baseline during the postsildenafil exercise test (15).
Sildenafil administration is contraindicated in patients who are taking nitrates or nitric
oxide donors (16).
In addition to the peripheral effects of sildenafil, the localization of PDE-5 to

the brain enables sildenafil to affect central nervous system functions such as
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cognitive, motivational and emotional processes (17,18,19). A recent study showed
that chronic sildenafil (10 mg/kg) exposure over three weeks produced an increase in
aggressive behavior in mice following but not during drug administration (20,21).
showed that chronic exposure to sildenafil (Viagra) affects anxiety and risk-taking
behaviors in gonadally intact and castrated male rats.

In the present study we evaluated the effect of long term administration of
sildenafil (50 mg & 100 mg) on some of sperm characteristics (sperm count, sperm
malformation) and testis architecture of male rats.

MATERIALS AND METHODS

Male rats weighing 200-250 g with 8 weeks of old were used. All animals
were obtained from animal house of biology department / college of education /
university of Thi-Qar / Iraq. They were housed in groups of three in a temperature
controlled room (20+£2°C)with al12 h light/12 h dark cycle (light son at 07.00 a.m.).
The animals were divided into the bellow:

1- the control group (n=10) treated with 0.9% NaCl for 8 weeks.

2- The first treated group (n=10) treated with 5ppt from (50 mg) sildenafil citrate for 8
weeks.

3- The second treated group (n=10) treated with 5ppt from (100 mg) sildenafil citrate for 8

weeks.

The present study included the effect of suldinafil citrarte (Viagra) on the following:

Sperm count and morphology:

The caudal epididymis was cut and weighed. A cell suspension was prepared by

macerating the cauda in 1.0 ml of 0.85% saline. The cell suspension was kept for 24 hrs at
40C. The suspension was then filtered through a double gauze layer and an aliquot of the
sample was used for sperm count in a Neubauer hemocytometer. An aliquot of the epididymal
sperm suspension was smeared and stained with hematoxylin and eosin and then examined
under a light microscope (Olympus, Japan) at magnification of 40X. The head and tail

abnormalities (200 sperms per smear) were recorded (22).
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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 embedded in
paraffin. Tissue sections of 5 [ m thickness were prepared and placed on glass slides. The
sections were stained with hematoxylin and eosin and mounted in mounting medium. The
slides were examined under the light microscope. For each testis several cross sections
composing of 20-50 tubule sections were examined for signs of interstitial edema,

somniferous tubule degeneration, and congestion (22).

Statistical analysis:

Statistical analysis was performed using one way analysis of variance (ANOVA). If
significance was found, differences among individual group means were tested by the least
significant difference (LSD) test. Values were considered statistically significant at P<0.05.

RESULTS

Effect of sildenafil citrate on sperm count :

Long term administration of suldinafil citrate (50 mg and 100 mg) in male rats
caused a significant reduced in number of sperms comparing with control group (table
1). The results also indicated that the treatment of male rats with 100 mg of Viagra

was more effective from than those rats treated with 50 mg of Viagra.

Effect of sildenafil citrate on sperm morphology:

The chronic treatment of the male rats with suldinafil citrate revealed a
significant increased in abnormal sperms compared with control group. The results
indicated that these changes were more effective in the rats treated with 100 mg

compared with animals treated with 50 mg of Viagra (table 2).
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Table (1): Effect of long term administration of sildenafil citrate on sperm count of

male rats.
Sperm count in mm? ( x10%)
Treatments N. of samples
Mean +-S.E.
934
Control group 10

+1.22

Group treated with 50 mg 10 60.7 *
sildenafil citrate +1.54
Group treated with 100 mg 10 23.5**
sildenafil citrate +1.45

* There is a significant difference compare with control group at P<0.05.
** There is significant difference compare with group treated with 50 mg sildenafil
citrate at P<0.05.

Table (2): Effect of long term administration of sildenafil citrate on sperm

malformations of male rats

Normal sperms Abnormal sperms

Treatments N. of samples % %
90.56 9.44
Control group 10
+0.28 +0.21
Group treated with 50 10 355* 64.5 *
myg sildenafil citrate +0.34 +0.42
Group treated with
. ) 8.40 ** 91.60 **
100 mg sildenafil 10
] +0.29 +0.35
citrate

* There is a significant difference compare with control group at P<0.05.

** There is significant difference compare with group treated with 50 mg sildenafil citrate at P<0.05.

Effect of sildenafil citrate on testes (testicular histopathology) :

The results of the present study indicated that the administration of 50 mg and 100

mg of Viagra for male rats caused histopathological changes in testis of male rats. All
sections of testes collected from rats administrated 50 mg and 100 mg sildenafil citrate had
necrosis of both somniferous tubules and the interstitial tissue, congested blood vessels,

hypertrophy of the interstitial leydig cells and degeneration of the spermatogonial cells (figure
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2 and figure 3). Also, the basement membrane was thin compare with thickness of basement
membrane in control group, and loss of lumen architecture and loss spermatogenesis in testis
of rats treated with 50 mg of sildenafil citrate (see figure 2 A,B). The result showed the
destruction of testis and the presence of inflammatory cells in testis of male rats treated with
100 mg of Viagra (see figure 3 A,B). Control rats didn’t have these histological abnormalities

(figure 1).
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Figure 1: Cross section of the seminiferous tubules in the testis of a control rat: notice
regularly arranged tubules with no necrosis. (H&E stain. 4000x).

Figure 2: Cross section of the seminiferous tubules in the testis of rat administrated
5ppt of 50 mg sildenafil citrate (Viagra) : H: hypertrophy cells . N: necrosis of
seminiferous tubules . T: thin of basement membrane. (H&E stain. 4000x).

A ]

Figure 3: Cross section of the somniferous tubules in the testis of rat administrated 5ppt
of 100 mg sildenafil citrate (Viagra), shows complete destruction of
seminiferous tubules. I: inflammatory cell. (H&E stain. 4000x).
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DISCUSSION

In the present study we investigated the effect of long term administration of

sildenafil citrate on sperm count, sperm malformations and testicular histopathological
changes of male rats. Sildenafil citrate caused sperm abnormality (decrease number of sperms
and increase of sperm’'s malformations ) which supported by the histopathological changes in
testis (hypertrophy cells, necrosis of seminiferous tubules, destruction of testis and presence
of inflammatory cells ), these effects may be according to the changes in the expression of
various receptors associated with cGMP or in the responsiveness of these receptors in the
brain, and then this will caused damage in tissue of testis and failure in spermatogenesis
(23,21). Alternatively, the inhibition of cGMP breakdown may produce changes in nitric
oxide (NO) production via negative feedback mechanisms (24). NO may be able to affect
neurotransmitter activity differentially across brain systems (21,25). showed a significant
decrease in total sperm out put and sperm concentration in both insulin dependent (IDDM)
and non insulin dependent (NIDDM) diabetic neuropathy patients after the oral administration

of sildenafil when compared with the same values obtained before the administration of drug.

The very limited data available on the effects of sildenafil citrate on seminal

parameters reveals that the oral administration of sidenafil citrate has some role on seminal
parameters in the patients of erectile dysfunction. At least two distinct PDE isoforms (PDE1
and PDE4) have been demonstrated to be present in human sperm cells. Specific inhibition of
PDE1 and PDE4 by 8-methoxy-isobutyl-methylxanthine and rolipram selectively stimulates
the acrosome reaction and sperm motility respectively (9). After assimilation sildenafil
circulates in plasma at micro molar concentrations which can cause a minor inhibition of
PDES6 and PDEL activities (ED50 1:10 and 1:100 of PDES5 inhibition respectively) and

determine transient side effects (13).

(26,27,28)) indicated that sildenafil is potentially retinotoxic due to an associated

increase in retinal c-GMP, and it has been shown to cause a depression of electroretinogram
(ERG) functions suggesting clinical toxicity of the retina. . (29) showed that sildenafil had no
statistically significant effect on sperm motility, count or density, the percentage of abnormal
sperms, or the percentage of living sperm when 17 healthy male volunteers aged 19-34 years
were randomized to receive a single dose of 100 mg dose of sildenafil for two periods and a

single dose of placebo for two periods, with each period separated by a minimum of 5-7 days.

(30,31) found the minimal effect of sildenafil on sperm motility and count in men of

reproductive age. In the study of 20 healthy male volunteers, (32) found no difference in
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sperm number, progressive motility or morphologic abnormalities between semen samples

obtained 1 hour after taking a 100 mg dose of sildenafil or double blind placebo.

Sildenafil citrate is rapidly absorbed, reaching maximumplasma concentrations within

one hour after oral usage,and has a mean terminal half-life is 3 to 5 hours (33,34). showed
minimal reductions in systemic and pulmonary artery pressure without any serious
cardiovascular effects after sildenafil usage. (35) reported that sildenafil had no significant
effect on aortic and superior mesenteric artery blood flow in ED patients, they did however
observe mild blood flow alteration in the carotid arteries. In a recent study performed in dogs,
significant increases were observed for the Vmax and RI of the aorta as well as decreases in

the right carotid and left segmental renal artery Vmax (36).

Sildenafil has modest effects on blood pressure in normal subjects, producing an

average decrease approximately 10-mm Hg after a single oral dose 100-mg ( 37,38). found
that the vertebral artery diameter, area, and FV increased significantly following the
administration of sildenafil citrate. The diameter, area and FV increased from 3.39 mm at 45
minutes to 3.64 mm at75 minutes, 9.43 cm2 to 10.80 cm2 at 45 minutes and 10.81 cm2 at 75
minutes, as well as from 0.07 L/min at baseline to 0.09 L/min at 45 minutes and unchanged

at75 minutes, respectively.

CONCLUSIONS

According to high used of sildenafil citrate and in addition to the results of the present study
we believed that it is very important for the increase of the studies related with the effect of
the chronic administration of Viagra. The present study showed the correlation between the

administration of Viagra and infertility in men.
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