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Abstract

Background: Sildenafil citrate is used for the treatment
of erectile dysfunction as it maintains along lasting erection.
This drug causes nitric oxide release from the penile tissue
asit acting as phosphodiestrase-5 inhibitor causing erection.
Selenium plays an essential micronutrient for humans and
animals acting as anti-oxidant.

Aim of Sudy: To study the possible protective effects of
selenium on the testis of the albino rats treated with sildenafil
citrate by light microscopic examination and immuno-
histological study.

Material and Methods: Thirty adult albino rats were
obtained and isolated at Faculty of Medicine, Assuit University
in 2017. The animal were divided into three equal groups:
group | (control group), group II; received silden&fil citrate
oraly in adose of 10mg/kg body weight for 8 weeks, group
I11: Received selenium in adose of 10 microgram/kg orally
8 weeks before the treatment with sildenafil citrate. Sildenafil
was obtained in the form of commercially packed tablets
(Viagra). Each tablet contains 100mg of sildenafil. The tablet
was grinded and dissolved in 50ml saline; hence each ml of
the solution contains 2mg of the drug. Each rat received
1.25ml of the prepared solution. Selenium was obtained in
the form of commercially packed tablets (selenium). Each
tablet contains 60 micro-grams. The tablet was grinded and
dissolved in 30ml of saline, hence each ml of the solution
contains 2 microgram of the drug. Each rat received 1.25ml
of the prepared solution. At the end of the experiment, the
testes were obtained and subjected to the light microscopic
and immuno-histochemical studies using Fas-Ligand stain for
detection of apoptotic cells.

Results: Administration of sildenafil citrate resultsin loss
of the normal pattern of the germinal epithelium, thickening
of the connective tissue capsule and loss of some of the
germinal cells. The spermatogonia appear away from the
basement membrane with pyknotic nucleus and vacuol ated
cytoplasm. The spermatogenic cells appear with pyknotic
nuclei and vacuolated cytoplasm. The interstitial tissue shows
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acidophilic exudates, congested blood vessels and some of
the tubul es appear empty. With the usage of the immuno-
histochemistry, there is an increase in the number of apoptotic
cells. Addition of selenium partially restored the normal
contour of the tubules and normal distribution of the germinal
epithelium. The thickness of the connective tissue capsule
appears nearer to the normal thickness. With the usage of the
immuno-histochemistry, there is a decrease in the number of
apoptotic cells.

Conclusion:

- Silden&fil citrate has atoxic effect on all of the germinal
cells.

- Administration of selenium partially improves these toxic
effects.
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I ntroduction

THE recreational use of sex stimulants has been
reported to be on therise[1]. The desire to achieve
aharder and long lasting erection, the need to delay
gjaculation and the quest to increase genital size
all are reported as reasons why young men resort
to take sex stimulants recreationally [2,3]. Sildenafil
citrate is awater soluble citrate salt that was firstly
synthesized by Pfizer in United Kingdom to treat
hypertension and angina pectoris. Interestingly,
this drug exihibited different pharmacological
effects & amarked penile erection [4,5]. It acts as
a corpus cavernosum vasodilator, increase blood
flow and improve erectile function in human [g].
Selenium is an essential trace nutrient for humans
and animals. It isrequired for normal testicular
development and spermatogenesisin rats. Serum
selenium is reported to be lower in men with
oligospermia and azoospermiathan in controls[7].
Selenium is regulating the process of spermatogen-
esisso it isinvolved in the process of male pro-
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duction [8]. Selenium deficiency has been linked
to the reproductive problemsin rats, mice, pigs,
sheeps and cattles. Supplementation with selenium
has been reported to improve reproductive perform-
ance in mice and sheeps [9].

Aim of the work:

The aim of the work isto study the possible
protective effects of Selenium on the testes of the
adult albino rats treated with sildenafil citrate by
light microscopic examination and immuno-
histochemistry.

Material and M ethods

Animals used:

Thirty adult male albino rats, weighing 200-
250g, the animals were isolated and housed in the
animal house at Faculty of Medicine, Assuit Uni-
versity in 2017. The animals were divided into
three equal groups, each of them consists of 10
rats.

The groups:

Group | (control group): Includes 10 control
rats. Group Il (experimental group): Includes 10
of treated rat with sildenafil citrate. Group Il
(treated group): Include 10 of treated rat with
sildenafil cirate + selenium.

Drug, dosage and administration:

1- Sildenafil citrate was given daily by oral
tube in a dose of 10mg/kg body weight for 8 weeks
[10]. Sildenafil was obtained in the form of com-
mercially packed tablets (Viagra). Each tablet
contains 100mg of sildenafil. The tablet was grinded
and dissolved in 50ml saline; hence each ml of the
solution contains 2mg of the drug. Each rat received
1.25ml of the prepared solution.

2- Selenium was given daily by oral tubein a
dose of 10 microgram/kg body weight for 8 weeks
before the treatment with sildenafil citrate [11].
Selenium was obtained in the form of commercially
packed tablets (selenium). Each tablet contains 60
micro-grams. The tablet was grinded and dissolved
in 30ml of saline, hence each ml of the solution
contains 2 microgram of the drug. Each rat received
1.25ml of the prepared solution.

At the end of the experiment the animals were
anaesthetized. The Scrotums were opened and the
testis of animals were extracted, cut, and processed
for light microscopic and immuno-histochemical
studies. Monoclona antibodies to Fas or Fas Ligand

were applied and the slides were incubated for 60
minutes, washed in PBS, incubated with the bioti-
nylated antibody for 30 minutes, rinsed in PBS,
incubated with ABC reagent for 45 minutes and
washed again in PBS and the reaction product will
be developed with hydrogen peroxide in AEC
containing acetate buffer and counterstained with
Hematoxylin. Apoptotic cells are stained dark
brown [12].

Morphometric and statistical analysis:

Estimation of the diameter of the seminiferous
tubules and the number of Leydig cells, in control
and treated animals were done. Student t-test was
used to compare the means of these variables
between different groups. Finally the significance
was considered according to the level of p-value
significance as follows:

* p>0.05 non significant.

* p<0.05 significant *.

* p<0.01 highly significant**.

e p<0.001 Very high significant difference***.

Results

No deaths were recorded among the animals
of all groups.

Light microscopic examination:
Group | (The Control Group):

1- Results observed by Hematoxylin and Eosin
stain:

The seminiferous tubules with rounded, regular
outline and lined by stratified germinal epithelium.
Aggregation of spermatozoa which has whorly
appearance is seen in their lumina. Theinterstitial
spaces show Leydig cellswith oval nuclei and
acidophilic cytoplasm and normal blood capillaries.
Thetubulesislined by different layers of sperma-
togenic cells; spermatogonia appear as small round-
ed darkly stained cells with spherical nuclei resting
on the basement membrane, primary spermatocytes
appear relatively larger in size with large rounded
nuclei, spermatids are small rounded cells with
pale nuclei and spermatozoa are observed in the
lumina of the tubules. Sertoli cells are detected in
between the spermatogenic cells as pyramidal cells
with pale basal oval or triangular nuclel with
prominent nucleoli (Figs. 1,2).

Results observed by Toluidine blue stain:

The seminiferous tubules appear lined by sper-
matogonia, primary spermatocytes and spermatids.
Sertoli cells appear pale resting on the basement
membrane (Fig. 3).
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Results observed by Masson's Trichrome stain:
Shows thin layer of collagen fibersin the connective
tissue capsule of the testis, basement membrane
of the tubules (Fig. 4).

Results of Immuno-Histochimistry of the control
group: Shows normal spermatogenic cells with
minimal reaction (Fig. 5).

Fig. (1): A photomicrograph of atransverse section in the
testis of control group showing normal seminiferous tubules
with rounded, regular outline. The interstitial spaces show
Leydig cells (L) and normal blood capillaries (b.v). Notice
the whorly appearance of sperm flagella (). (H&E X 200).

Fig. (2): A photomicrograph of a section in the testis of
acontrol adult albino rat showing different types of sperma-
togenic cells; spermatogonia (Sg), primary spermatocytes
(PS), spermatids (Sd) and spermatozoa (p). Sertoli cells (St)
are seen resting on the basement membrane. (H& E x400).

Fig. (3): A photomicrograph of a semithin section in the
testis of a control adult albino rat showing a seminiferous
tubules lined by spermatogonia (G), primary spermatocytes
(Ps) and spermatids (Sd). Sertoli cells (St) appear pale resting
on the basement membrane. Interstitial cells of Leydig (L)
are also noticed. (Toluidine blue x 1000).
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Fig. (4): A photomicrograph of transverse section in the
testis of a control group showing thin layer of collagen fibers
in the connective tissue capsule (1). (Masson's Trichrome X
200).

Fig. (5): A photomicrograph of atransverse section from
the testis of a control group showing normal spermatogenic
cellswith minimal reaction (1). (Fas-Ligand X400).

Group II:
Light microscopic examination:
Group Il (The Sldenafil Citrate Group):

1- Results observed by Hematoxylin and Eosin
stain:

Examination of the sections obtained from this
group reveals marked disturbance in the sperma-
togenic epithelium. The tubules appear with irreg-
ular outline. There is a congested blood vessel and
acidophilic exudates (Figs. 6,7).

Results observed by Toluidine blue: The sperma
togonia appear with small pyknotic nuclei, mislo-
cated sertoli cells with vacuolated cytoplasm, vac-
uolated primary spermatocytes and early spermatids.
Thereis some areas of cellular loss (Fig. 8).

Examination by Masson's Trichrome stain:
Reveals an increase in the amount of collagen
fibers in the connective tissue capsule, basement
membrane and in the interstitium (Fig. 9).

Examination by Immuno-Histochemical study:
Shows multiple apoptotic germinal cells with pos-
itive Fas-Ligand reaction (Fig. 10).
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Fig. (6): A photomicrograph of atransverse section from
the testis of an experimental animal showing seminiferous
tubules with irregular outline (1) with disturbance in the
spermatogenic epithelium (G). (H& E X 200).

Fig. (7): A photomicrograph of atransverse section from
the testis of an experimental animal showing seminiferous
tubules with irregular outlines (1). The interstitial spaces
shows acidophilic exudates (crossed arrow). (H& E X 200).

Fig. (8): A photomicrograph of atransverse section from
the testis of an experimental animal showing spermatogonia
cells (G) with small pyknotic nuclei, mislocated sertoli cells
(St) with vacuolated cytoplasm (V), vacuolated primary
spermatocytes (Ps) and early spermatids (Sd). Notice some
areas of cellular loss (***). (Toluidine blue X 1000).

Fig. (9): A photomicrograph of atransverse section from
the testis of an experimental animal showing increasein the
amount of collagen fibers in the connective tissue capsule
(1). (Masson's Trichrome X 200).

Fig. (10): A photomicrograph of atransverse section from
the testis of an experimental animal showing multiple apoptotic
germinal cells (1) with +ve Fas-Ligand reaction. (Fas-Ligand
X 400).

Group IlI:
Group Il (The Sldenafil Citrate+ Selenium Group):

1- Results observed by Hematoxylin and Eosin
stain:

Examination of a section from the testis of an
experimental adult albino rat (group I11) is showing
apparently normal seminiferous tubules with abun-
dant whorly appearance of sperm flagellafilling
their Lumina. Theinterstitial space shows Leydig
cells. Few tubules show separation of spermatogen-
ic cells from the basement membrane. Other tubules
appear empty (Fig. 11). Thereis arestoration of
the normal appearance of the germinal epithelium,
There are spermatognia with rounded nuclei resting
on regular basement membrane. Normal primary
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spermatocytes with large rounded nucleus, sper-
matids. Spermatozoa are aggregated in the lumen
of the tubule (Fig. 12).

Result observed by Toludine blue: The seminif-
erous tubules appear with different stages of sper-
matogenesis, spermatogonia, Sertoli, primary sper-
matocytes and early spermatid which are apparently
normal (Fig. 13).

Examination by Masson's Trichrome stain: Is
showing a marked decrease in the amount of col-
lagen fibers in the connective tissue capsule, base-
ment membrane and in the interstitium (Fig. 14).

Examination by Immuno-Histochemical study:
I's showing few scattered apoptotic germinal cells
with positive Fas-Ligand reaction (Fig. 15).

Fig. (11): A photomicrograph of atransverse section from
the testis of an experimental animal (group 111) is showing
rounded seminiferous tubules with abundant whorly appearance
of sperm flagella (arrow head) filling their Lumina. The
interstitial space shows Leydig cells (L). Few tubules show
separation (1) of spermatogenic cells from the basement
membrane. Other tubules appear empty (E). (H& E X 200).

Fig. (12): A photomicrograph of a section from the testis
of an experimental adult albino rat (group I11) is showing
restoration of the normal appearance of the germinal epithe-
lium, There are spermatognia (Sg) with rounded nuclel resting
on regular basement membrane. Normal primary spermatocytes
(Ps) appear with large rounded nucleus, spermatids (Sd).
Spermatozoa (P) are aggregated in the lumen of the tubule.
(H&E X 400).

2333

Fig. (13): A photomicrograph of a section from the testis
of an experimental adult albino rat group (111) is showing an
apparently normal seminiferous tubule with different stages
of spermatogenesis, spermatogonia (G), Sertoli (St), primary
spermatocytes (Ps) and early spermatid (Sd). (Toludine blue
X 1000).

Fig. (14): A photomicrograph of atransverse section from
the testis of an experimental animal (group I11) is showing a
marked decrease in the amount of collagen fibersin the
connective tissue capsule (1 1 1). (Masson's Trichrome X 200).

Fig. (15): A photomicrograph of atransverse section from
the testis of an experimental animal (group I11) showing few
scattered apoptotic germinal epithelium (1) with +ve reaction.
(Fas-Ligand x 400).

Mor phometric study:

1- Diameter of the seminiferous tubules: (Tablel,

Diagram 1):

Mean diameter of the seminefrous tubulesin
group Il (2.5) showing a highly significant decrease
(p=0.000) when compared with group | (3.7). The
mean diameter in group 111 (3.7) showing non
significant decrease (p=0.000) when compared
with group I.
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Table (1): Shows mean values (x ) & standard deviation (SD)
and standard error of mean (SEM) of the diameters
of seminiferous tubules.

Control group Group Il Group |11
(X-xSD) 3.7+0.3 25+04 3.5+0.2
SEM 0.06 0.08 0.04
p-value 0.000%* ** 0.456NS
The mean of the diameter of
the sominiferous tubules
Group |11
Group Il

Control group

2- The mean of the number of the Leydig cells:

(Table 2, Diagram 2):

Mean number of the Leydig cellsin group |1
(2.5) is showing a highly significant increase
(p=0.000) when compared with group | (5.6). The
mean diameter in group 111 (4) showing non sig-
nificant increase (p=0.000) when compared with
group I.

Table (2): Shows mean values (x ) & standard deviation (SD)
and standard error of mean (SEM) of number of

Leydig cells.
Control group Group Il Group |11
(X-xSD) 3.75+0.9 5.6x1.2 4+0.8
SEM 0.2 0.3 0.18
p-value 0.000*** 0.249NS

The mean of the number of Leydig cells

Group Il

Control group

« t-Test between control group and group I1:

p-value
Diameter of seminefrous tubules 0.000***
Number of Leydig cells 0.000***

NB (***): Very highly significant.

« t-Test between control group and group I11:

p-value
Diameter of seminefrous tubules 0.456NS
Number of Leydig cells 0.249NS

NB (***): Very highly significant & (NS) not significant.

Discussion

In the present work we investigated the toxic
effect of administration of the drug on the seminif-
erous tubules by light microscopic examination
and immunohistochemical study.

In the present study, by light microscopic ex-
amination of group (I1) there were impaired sper-
matogenesis, detached and mislocated germ cells,
necrosis of the seminiferous tubules, increasein
the thickness of the basement membrane, widened
interstitial tissue with the deposition of acidophilic
materials, vacuolation of the cytoplasm, congestion
and dilatation of the blood vessels.

More over this study reported attenuated ger-
minal epithelium and this in accordance with [13]
who reported that administration of silden&fil citrate
in aimpaired the spermatogenesis, decreased the
spermatogenic layers, arrested the spermatogenesis
at the level of primary spermatocytes. There was
anecrosis of seminferous tubules, widening in the
interstitial space and increasing in the thickness
of the basement membrane.

In thiswork the tubules are separated and the
interstitial blood vessels are congested and thisin
agreement with [14] who found that sildenafil citrate
treated mice the seminiferous tubules are widely
separated from each other, the volume and diameter
of seminiferous tubules were decreased. The inter-
tubular oedema disturbed the seminiferous epithe-
l[ium nutrition and caused lysis of spermatogenic
cells.

Administration of sildenafil citrate resulted in
altered situation in trace element environment
which may culminate in enhanced peroxidase ac-
tivity, growth retardation, tissue damage and struc-
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tural deformities. The spermatogenesis are also
getting drastically affected [15].

[16] reported that Selenium decreased the thick-
ening in the capsule, vacuolation, congestion,
oedema.

[15] reported that treatment with Sildenafil cit-
rate leads to distorted histoarchitecture of the
seminiferous tubules, interstitial space dilatation,
thickening in the basement membrane.

Light microscopic examination of group |1
(selenium treated group) the tubules appear with
normal germinal epithelium, decrease the intercel-
lular vacuolations and decrease the thickness of
the basement membrane.

Selenium in a dose of (0.5mg/kg) reduced the
oxidative stress and apoptosis caused by testicular
injury in rats by its anti-oxidant and anti-apoptotic
effects[17].

[18] reported that the histological architecture
of the testes of selenium treated rats in a dose of
(300 microgram/kg) and atrazine showing that the
seminiferous tubules with normal spermatogenesis
this in agreement with our study that revealed
normal spermatogenic cells at different stages of
maturation.

Selenium in adose of (0.5mg/kg) decreased
the developmental testicular toxicity induced by
di-n-butyl phthalate in pre-pubertal male rats by
restoration of the normal diameters of the seminif-
erous tubules and by decreasing necrosis and desg-
uamation of Leydig and Sertoli cells [19].

[20] found that selenium in a dose of (0.5mg/kg)
decreased sodium azide toxicity in kidney and liver
asit acts as anti-oxidant and improved the oxidative
stress in the damaged tissues in mice.

Conclusion:

» Sildendfil citrate has atoxic effect on all of the
germinal cells.

» Administration of selenium partially improves
these toxic effects.

Recommendation:

M ore researches on the antioxidant effect of
selenium on different types of tissuesin the human
body and against different toxic drugs.
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