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Background: Edegra (Sildenafil citrate), an effective oral therapy for Erectile Dysfunction, being the citrate salt of
Sildenafil is a selective inhibitor of cGMP- specific phosphodiesterase type 5 (PDE 5).
Aim: To study the long- term impact of Sildenafil citrate on the histological components of kidney of Albino mice.
Materials and Methods: Thirty six healthy male Wistar Albino mice were selected on weight basis and divided
into six groups (S1, S2, S3, S4, S5 and S6), each consisting of six animals in it. Here, Group S1 and S5 served as the
control while the rest of the four groups (i.e. S2, S3, S4 and S6) served as the experimental ones. Group S1 animals
were treated with a single dosage of conductivity water while the experimental animals, namely, S2, S3 and S4 were
treated with a single dosage of the chosen drug (@ 1µg/g body wt.) and sacrificed after 1 hr., 4 hrs. and 24 hrs.
of the last dosage. Group S5 animals were treated daily with a single dosage of conductivity water while the
group S6 animals were treated daily with a single dosage of the chosen drug (@ 1µg/g body wt.) for all the 15 days
and then sacrificed after 4 hrs. of the last dosage. Vertical ventral midline incision was made in the abdominal
wall to collect both the kidney samples. The organs were preserved in 10% formalin saline, processed and
stained with Eosin and Haematoxylin stains.
Results: Histopathological observations have been made on the collected kidney samples of Albino mice treated
with Sildenafil citrate (Edegra). Increase in the periglomerular spaces, shrinkage of Glomeruli, increased number
of vacuolated cells and reduced number of Glomeruli in cortical area due to destruction of Glomeruli have been
strikingly noticed for long- term drug treated samples.
Conclusion: Sildenafil citrate (Edegra), if administered for a long- term, will produce drastic impacts on the
histoarchitecture and vital functions of kidney of Albino mice.
KEY WORDS: Albino mice, Kidney, Edegra, Histology, Vacuolated cells.

Erectile dysfunction (ED) is a common and
multifactorial disease that strongly impairs the
quality of life in man [1-4]. Increasing age,
duration of diabetes, poor glycemic control,
cigarette smoking, hypertension, dyslipidemia

and cardiovascular disease were identified to
be the potential risk factors [5- 8].
Edegra (Sildenafil citrate), an effective oral
therapy for ED, being the citrate salt of Sildenafil
is a selective inhibitor of cGMP- specific
phosphodiesterase type 5 (PDE 5). The time
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MATERIALS AND METHODS

course of effect of this drug was examined in a
study showing an effect for up to four hours [9,
10]. Though this drug has been reported to be
well tolerated, Sildenafil citrate has mild to
moderate side effects. Therefore, the present
investigation was carried out to study the long
term impact of Sildenafil citrate on the
histological components of kidney of Albino
mice.

RESULTS AND DISCUSSION

Permission for the present study was obtained
from the Institutional Ethics Committee and all
etiquettes were adhered to.
Thirty six healthy male Wistar Albino mice were
selected on weight basis and acclimatized for a
period of seven days before starting the
investigations. Standard experimental
conditions such as temperature (24±2 °C),
humidity (60- 70%) and 12 hrs. of light / dark
cycle were maintained. Feed and water were
allowed ad libitum  under strict hygienic
conditions.
These animals were divided into six groups (S1,
S2, S3, S4, S5 and S6), each consisting of six animals
in it. Here, Group S1 and S5 served as the control
while the rest of the four groups (i.e. S2, S3, S4
and S6) served as the experimental ones. Group
S1 animals were treated with a single dosage of
conductivity water while the experimental
animals, namely S2, S3 and S4 were treated with
a single dosage of the chosen drug (@ 1µg/g
body wt.) and sacrificed after 1 hr., 4 hrs. and 24
hrs. of the last dosage. Group S5 animals were
treated daily with a single dosage of conductivity
water while the group S6 animals were treated
daily with a single dosage of the chosen drug
(@ 1µg/g body wt.) for all the 15 days and then
sacrificed after 4 hrs. of the last dosage.
‘Drug’ here refers to Sildenafil citrate (Edegra
from M/s Sun Pharma, India) purchased from the
market. Chloroform anesthesia was used and a
vertical ventral midline incision was made in the
abdominal wall to collect both the kidney
samples. The organs were preserved in 10%
formalin saline, processed and stained with Eosin
and Haematoxylin stains.

Histopathological observations have been made

on the collected kidney samples of Albino mice
treated with Sildenafil citrate (Edegra) and the
outcome of the present investigation clearly
portrays the following facts:
In the case of S1 (0 hr.) samples, the cortex and
the medullary regions of the kidney appear to
be normal. The internal structure of the nephron
involving the Glomeruli, the proximal convoluted
tubules and the distal convoluted tubules is
found to be normal. Moreover, the interstitial
spaces are uniform [Fig. 1].
Fig. 1: Section of Kidney of Control (0 hr.) samples of
Albino mice showing (1) Glomerulus, (2) Distal Convo-
luted tubules, (3) Proximal Convoluted tubules and (4)
Brush borders. Haematoxylin - Eosin. x 100.

Slight dilation of the brush borders of the proxi-
mal convoluted tubules accompanied by a mild
increase in the interstitial spaces occurs after
one hour of drug (Edegra) administration (S2) [Fig.
2].
Fig. 2: Section of Kidney of drug treated (1 hr.) Albino
mice showing (1) Glomerulus, (2) slightly dilated
Proximal Convoluted tubules, (3) slightly dilated Distal
Convoluted tubules, (4) mildly increased interstitial
space and (5) dilated brush borders. Haematoxylin
- Eosin. x 200.

The situation gets further aggravated for S3 (4
hrs.) samples with prominent dilation of the
brush borders of the proximal convoluted tubules
accompanied by a marked increase in the inter-
stitial spaces. Besides, extravasted blood has
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been noticed for these kidney samples [Fig. 3].
After 24 hours of drug (Edegra) treatment (S4
samples) the situation tends to regain its nor-
mal conditions.
Fig. 3: Section of Kidney of drug treated (4 hrs.) Albino
mice showing (1) Glomerulus, (2) Extravasted blood, (3)
dilated Distal Convoluted tubules and (4) dilated Proxi-
mal Convoluted tubules. Haematoxylin - Eosin.
x100.

The impact of this drug on the histoarchitecture
of kidney is well pronounced in the case of S6
(15 days experimental animals). Increase in the
periglomerular spaces, shrinkage of Glomeruli,
Fig. 4: Section of Kidney of drug treated (15 days experi-
mental) Albino mice showing (1) Shrinkage of Glomeru-
lus, (2) increased periglomerular space, (3) destruction
of Glomerulus, (4) distorted Distal Convoluted tubules
and (5) distorted Proximal Convoluted tubules.
Haematoxylin- Eosin. x 200

Fig. 5: Section of Kidney of drug treated (15 days experi-
mental) Albino mice showing (1) more number of vacu-
olated cells. Haematoxylin- Eosin. x 400

increased number of vacuolated cells and
reduced number of Glomeruli in cortical area
due to destruction of Glomeruli have been
strikingly noticed for long- term drug treated
samples [Fig. 4 and 5].
The present Light microscopic observations
indicate many interesting changes in the
histoarchitecture of the kidney of the drug
(Edegra) treated Albino mice. Similar findings
depicting various histological and histochemical
changes induced by Gibberellin A3 on kidney of
Albino rats [11], by residual Meneb and Zineb
in the lettuces in kidney of Albino mice [12], by
Gibberellic acids on chromosomes of mice [13]
and by Fenvelerate Insecticides on various
organs of Albino mice [14] have been reported.
The results of the present histopathological
study can be discussed as follows:
Under normal conditions, there is a subtle
balance between the free radical generation and
the antioxidant defense system [15]. The drug
induced changes in the structure of the kidney
of Albino mice have been well managed by
antioxidant defense mechanism and hence, the
observed symptoms were found to be mild for
S2 (1 hr.) samples. In the case of S3 (4 hrs.)
samples, it seems the defense mechanism has
been overcome by the influence of the drug
resulting in the explicit changes in the structure
such as the prominent dilation of the brush
borders of the proximal convoluted tubules and
the increased interstitial spaces. Extravasated
blood has also been detected for these kidney
samples. As the animals could not tolerate the
vigour of the drug (Edegra), it results in the
Glomerular hypertension and hence, the internal
bleeding. As the onset and duration of action of
this drug is from 30 minutes to 4 hours [9, 10],
the vigour of this drug is almost nil after 24 hours
of drug administration. Hence, the animals tried
to regain almost its normal conditions for S4 (24
hrs.) samples.
The increase in periglomerular spaces
accompanied by the shrinkage of the Glomeruli,
as noticed in the case of S6 (15 days
experimental) samples, may be due to oedema.
Cytoplasmic vacuolization has been reported to
be one of the important primary responses to
all forms of cell injury and found to occur due to
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CONCLUSION

increased permeability of cell membranes
resulting in an increase of intracellular water
[16]. As water sufficiently accumulates within
the cell, it produces cytoplasmic vacuolization.
Zhang and Wang (1984) correlated the vacuolar
degenerative changes with the marked
disturbances which take place in lipid inclusions
as a result of injurious treatments [17].
Therefore, the increased number of vacuolated
cells in the case of long- term drug (Edegra)
treated kidney samples (S6 group) may be
indicative of cell injury.
As the Glomerlus is mainly responsible for
ultrafiltration, the histological changes such as
shrinkage of the Glomeruli and the reduced
number of Glomerulus in the cortical area, as
observed in the case of S6 (15 days experimental)
group of animals, stress the fact that the vital
functions of the kidney get altered and may
culminate in the electrolytic and water
imbalance in the body. The occurrence of
oedema and the alterations in the structure and
functions of the nephron units, as noticed for
the long- term drug (Edegra) treated animals,
may be the precursor of the syndrome, namely,
Nephrosis.
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