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Abstract: 

Back Ground: Erectile dysfunction (ED) is a common and multifactorial disease that strongly impairs the 

quality of life. The need for the oral treatment for ED appears to have been fulfilled with the introduction of 

sildenafil citrate. It is a potent orally active cGMP (cyclic Guanosine Monophosphate)–specific Phosphor 

diestrase type 5 (PDE5) inhibitor.  

Aim: To study the histological changes in the liver of Albino mice administered with Sildenafil citrate. 

Materials and Methods: 36 Healthy male Wistar Albino mice were chosen and divided into six groups, each 

consisting of six animals in it. Group S1 served as the control group and was treated with conductivity water 

(@1 µg/ g body wt.).Groups S
2
, S

3
 and S

4
 served as the experimental groups and were treated with the single 

dosage of the experimental drug (i.e.) Sildenafil citrate (@1 µg/ g body wt.)These animals were sacrificed after 

1 hour, 4hours and 24 hours of drug administration respectively. Group S5 animals were treated with a single 

dose of conductivity water (@1 µg/ g body wt)and served as the control group. Group S
6
 animals were fed with 

the single daily dosage of the chosen drug for 15 days and then, animals of groups S
5
and S

6
were sacrificed after 

four hours of the last dosage. A vertical ventral midline incision was made in the abdominal wall to collect the 

liver samples.  

Results: In the case of 15 days experimental animals, liver congestion, necrobiotic changes and parenchymal 

necrosis appear indicating the drug- induced drastic changes in the vital function and form of the Liver of 

Albino mice. 

Conclusion: Sildenafil citrate, if administered to Albino mice, on long-term basis, will have adverse effects on 

the structure and vital metabolic functions of the liver. 
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Introduction: 

Erectile dysfunction (ED) is a common and 

multifactorial disease that strongly impairs the 

quality of life in man.
[1-4]

 Johannes et al 
[5]

have 

reported ED to be present in approximately half of 

all men aged between 40 and 70 years. ED affects 

approximately 34 to 45% of men with diabetes. 
[6,7]

 

The need for the oral treatment for ED appears to 

have been fulfilled with the introduction of 

Sildenafil citrate. Eardley et al. 
[8]

 have confirmed 

the activity of this drug to persist upto four hours of 

duration. Studies on the efficacy and safety of 

Sildenafil citrate in men with ED are well known. 

[9, 10]
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Mc Cullough
[11]

 has reported mild to moderate side 

effects of Sildenafil citrate. The most common side 

effects were headache, facial flushing and 

dyspepsia. It has transient vasodilatory properties. 

Since liver plays a vital role in many of the 

metabolic activities, it is of interest to observe the 

histological changes in Liver of Sildenafil citrate 

treated Albino mice at different time periods. 

Materials and methods: 

'Drug' here refers to the appropriate dosage of 

Sildenafil citrate (VIAGRA from M/s Pfizer 

Company, USA) purchased from the market .The 

experimental animals were administered with the 

above drug at the rate of 1µg/g body wt. of the 

animal, using conductivity water as the solvent. 

36 healthy maleWistar Albino mice, aged about 60 

days and weighing 25-30 gm., were obtained from 

Animal house, Raja Muthiah Medical College, 

Annamalai University, Tamil Nadu. The 

experimental protocol was approved by the 

Institutional Animal ethics Committee following 

the guidelines of CPCSEA (Committee for the 

Purpose of Control and Supervision of Experiments 

on Animals for Laboratory Animal facility). 

The animals were acclimatized for a period of 

seven days before starting the study.  Standard 

environmental conditions such as temperature 

(24±2°c), humidity (60-70%) and 12 hours of 

light/dark cycle were maintained. Food and water 

were allowed adlibitum under strict hygienic 

conditions. 

For the present study, a total of 36 animals were 

selected on weight basis and were divided into six 

groups (GroupS1, S2, S3, S4, S5 and S6), with six 

animals in each group.  

Group S
1
 served as control while other groups were 

used as experimental animals. Control animals 

were fed with conductivity water while the 

experimental animals (Group S
2
, S

3
and S

4
) were 

treated with a single dosage of the chosen drug (@1 

µg/ g body wt. of the animal) using Infants Ryles's 

tube. 

Control animals (Group S
1
) were sacrificed at 'zero' 

hour while the  experimental animals  (Groups S
2
, 

S
3
and S

4
) were sacrificed after 1hour, 4 hours, and 

24 hours of drug administration respectively. 

Group S
5
 animals were treated with conductivity 

water (@1 µg/ g body wt)and served as the control 

group which were sacrificed four hours after the 

last dose, on day 15. Group S
6
 animals were 

administered with a single dosage of the chosen 

drug (@ 1µg/g body wt. of animal) for all the 15 

days. These animals belonging to Group S
6
 were 

sacrificed after four hours of the last dosage. 

Chloroform anaesthesia was used and a vertical 

ventral midline incision was made in the abdominal 

wall to collect the liver samples. The organs were 

preserved in 10% formalin, processed and stained 

with Eosin and Hematoxylin stains. 

Results: 

Fromthe present study, the following observations 

have been made:  

The Liver of control animals (Group S
1
) was found 

to be normal.Figure (1) 

Liver congestion, in the form of central vein 

congestion and Sinusoidal space 

congestionoccurred in drug- treated Group S
2
 (1 

hour) animals. The number ofKupffer cells 

appeared to be increased and more prominent than 

that of Group S
1
.Figure (2) 

The Liver samples of Group S3 (4hours) animals 

clearly showed central vein and sinusoidal space 

congestion. The sinusoidal spaces were found to be 

invariably infiltrated with leucocytic cells. The 

cytoplasmic vacuolization of hepatocytic cells was 

strikingly obvious. Moreover, halo structure around 

nuclei and crenated nuclei started appearing at this 

stage.Figure (3) 

The Liver samples of Group S
4
 (24 hours) animals 

were observed to exhibit almost similar conditions 
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as that of Group S
1
 (Control animals). Most of the 

central veins appeared to be free from congestions 

and sinusoidal spaces were distinctly seen. 

Many interesting observations were noticed in the 

case of Liver samples of Group S
6
 (15 days 

experimental) animals. The Central vein and 

sinusoidal space were full of congestion. The halo 

structure around nuclei and the cytoplasmic 

vacuolation of hepatocytic cells were more 

prominent. The cells start degenerating at different 

stages due to necrobiotic changes. The 

parenchymal necrosis was seen to be evenly 

distributed throughout the liver. Figure (4) 

Discussion: 

As Liver plays a predominant role in detoxification, 

biotransformation and excretion of xenobiotics, it is 

the first target organ in toxicological prospects. 

After enteric uptake of injurious materials, it is the 

first organ to be exposed to such hazards via the 

portal circulations.
[12]

 

The results obtained in the present histological 

studies showed that Sildenafil citrate (VIAGRA) 

induced many histopathological changes in the 

Liver of Albino mice. Similar findings indicating 

numerous histological lesions in Liver have been 

reported for Chickens fed with Gibberallic acid 
[13]

, 

Albino rats treated with Gibberellin A3
 [14]

 and 

Albino mice, administered with chemicals such as 

Zineb and Menab
[15]

 . 

The hepatocytes showed severe cytoplasmic 

vacuolization, especially in case of Liver of 15 

days Viagra-treated Albino mice. Sherlock and 

Dooley
[16]

 have reported cytoplasmic vacuolization 

to be one of the important primary responses to all 

forms of cell injury.  It implies an increased 

permeability of cell membranes leading to an 

increase of intracellular water. As water 

sufficiently accumulates within the cells, it 

produces cytoplasmic vacuolization. Zhang and 

Wang 
[17]

 correlated the vacuolar degenerative 

changes with the marked disturbances which take 

place in Lipid inclusion as a result of injurious 

treatments. 

The cell infiltration and parenchymal necrosis in 

Liver, as reported in the present histological 

studies, may cause a decrease in thedetoxification 

capacity of the Liver due to xenobiotic entry in 

it
[18]

. 

Conclusion: 

Sildenafil citrate (Viagra), if administered on long-

term basis, will have detrimental effects on the 

structure and function of liver of Albino mice. 
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Figure (1): showing section of Liver of Albino 

mice of S
1
group depicting (1) central vein, (2) 

sinusoidal space, (3) Hepatocytes and (4) Kupffer 

cell 
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Figure (2): showing section of Liver of Albino 

mice of S2 group depicting (1) central vein 

congestion, (2) sinusoidal space congestion, (3) 

Hepatocytes and (4) Kupffer cells 

 

Figure (3): showing section of Liver of Albino 

mice of S
3
 group depicting (1) Central vein 

congestion, (2) Dilatation of sinusoidal space 

 

 

Figure (4): showing section of Liver of Albino 

mice of S6 group depicting (1) Central vein 

congestion, (2) Necrotic spot, (3) Crenated nucleus 

and (4) Halo around nucleus 
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