
 231
Pakistan J. Zool., vol. 36(3), pp. 231-237, 2004. 

 

Bile Duct Hyperplasia and Associated Abnormalities in 

the Buffaloes Infected With Fasciola gigantica 
 

AZRA A. SHAIKH, F. M. BILQEES AND M. MUNIF KHAN 
Department of Zoology, University of Sindh, Jamshoro (AAS, MMK) and Department of Parasitology, 

Faculty of Health Management, Baqai Medical University, Karachi (FMB) 
 

 Abstract .- Liver samples of buffaloes infected with Fasciole gigantica were collected from the main abattoir of 
Hyderabad City. Histological studies of infected livers revealed severe damage resulting in disrupted hepatic cords, 
inflammation, atrophy and necrosis. Bile duct hyperplasia was prominent with proliferation of epithelial cells.  
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INTRODUCTION 
 

 Fasciola hepatica and Fasciola gigantica are 

the causative agents of the disease fascioliasis in the 
live stock of Pakistan (Kendall, 1954). The 
economic losses due to fascioliasis are quite evident 
(Chaudhry et al., 1984; Mehra et al., 1999; 
Anonymous, 2003). Hyperplasia is a condition, 
which is characterized by increase in the number of 
cells in the tissue or organ. Proliferating cells are 
similar to their parent cells and of regular size and 
shape. These cells are capable of mitotic division 
and co-ordinate with the function of parent tissues. 
Hyperplasia occurs due to increased hormonal 
stimulus, physical or chemical function (Robbins 
and Kumar, 1994). One of the common causes of 
hyperplasia is chronic irritation. Induced hyperplasia 
of epithelium is caused by parasitic infestation in 
various organs (Cheville, 1989). 
 Chronic inflammation, chronic injuries and 
regenerative hyperplasia of the bile duct epithelium 
may be related to malignant transformation 
(Shimonishi et al., 2000). Recent reports have 
identified Fasciola hepatica as a neoplastic risk 
agent, primarily in animals, which could cause the 
genetic damage of the surrounding host tissue 
(Gentile et al., 1998; Motorna et al., 2001). 
Pathology in cattle and buffaloes due to fascioliasis 
has been described previously  (Keck and Supperer, 
1967; Sabri et al., 1982; Swarup and Pachauri, 
1987). Present investigation was undertaken to 
describe bile duct hyperplasia and related abnormal- 
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lities due to infection caused by Fasciola gigantica 

in buffaloes. 

 

MATERIALS AND METHODS 
 

 Buffaloes were examined for the liver fluke 
infection at the main abattoir of Hyderabad City. 
Visual examination technique was used for random 
collection of the infected livers. Liver flukes from 
the infected livers were collected and preserved in 
70% alcohol.  These were then processed for 
staining in Carmine Alum and finally mounted 
permanently in Canada Balsam. The flukes were 
then identified with the help of keys and relevant 
literature (Soulsby, 1982; Yamaguti, 1985). 
 For histopathology, pieces from 10 infected 
livers were taken and immediately fixed in 10% 
formaline. Sections of 6-8 µm thickness were 
prepared with paraffin embedded tissue by using 
standard histological techniques (Bilqees and 
Fatima, 1993). Sections were stained with 
haematoxylin and eosin and mounted permanently 
in Canada Balsam. Microphotographs of the tissue 
sections were prepared for histological observations. 
 

RESULTS   
 
 A total of 330 buffaloes were examined for the 
liver fluke infection. The liver flukes, recovered 
from the buffaloes, were identified as Fasciola 

gigantica. No other species of Fasciola was 

recorded from these hosts during this investigation. 
The prevalence of the infection was 14.8%. 
 Gross pathology of the infected livers was 
recorded before processing for histopathological 
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studies. Infected livers were obviously swollen 
showing the condition of hepatomegaly. Light and 
dark patches were clearly visible on the surface of 
the liver. In the cut section, the swollen and the 
fibrotic bile ducts were prominent and blocked with 
infolded flukes. The bile ducts were found filled 
with blackish brown exudate (Fig. 3). Upon incision 
of the liver, the flukes were visible moving in the 
tissue. 
 Histopathological observations, based on the 
serial sections of the infected liver tissues, revealed 
severe destruction in the liver tissue including 
inflammation, atrophy, necrosis, fibrosis and 
hyperplasia of the bile ducts. Infiltration of the 
inflammatory cells including macrophages and 
plasma cells was observed in all sections. The 
infiltration of these cells was severe in the area of 
portal triads.  
 Bile ducts manifested hyperplastic changes in 
the epithelium (Fig.4). Normally these ducts are 
lined with elongated epithelial cells having large 
nuclei at the base (Figs. 1 and 2) but in the infected 
tissues, the bile ducts were of different size and 
shape with the dilated lumen, which showed the 
increased number of epithelial cells or hyperplasia. 
In some sections, proliferation of these ducts with 
the infiltration of the inflammatory cells was 
observed (Fig.5). Severe fibrosis occurred in those 
bile ducts, which contained flukes (Fig. 6). These 
bile ducts also possessed dilated lumen and were 
found surrounded by fibrinous exudate.     
 Normal architecture of the hepatic cord was 
distorted (Fig. 7). Hepatocytes were found 
compressed, atrophied and dislodged from their 
normal position. Empty spaces in the area were due 
to compression and atrophy of the cells. 
Disintegration of the bile ducts was observed. The 
nuclei of the epithelial cells of these bile ducts were 
found grouped into masses. 
 

DISCUSSION 
 

 Fascioliasis is a common disease of the live-
stock, which has been reported from all the 
provinces of Pakistan (Kendall, 1954; Chaudhry and 
Niaz, 1984). It is evident from the literature that the 
buffaloes are more susceptible to fascioliasis with 

higher incidence of this infection (Bilqees and 
Alam, 1988, 1991; Shaikh and Khan, 2000). 
Prevalence in buffaloes was reported previously as 
9.40% (Sabri et al., 1981); 19.5% (Masud and 
Majid, 1984); 8.50% (Bilqees and Alam, 1988) and 
8.61% (Bilqees and Alam, 1991), which are more or 
less similar to the present investigation (14.8%). 
The variations in the prevalence of fascioliasis may 
be attributed to the meteorological factors and 
grazing habits of the host.  
 Histopathology of the liver in fascioliasis have 
been studied by many workers in varieties of the 
hosts including cattle and buffaloes (Dwivedi and 
Singh, 1965; Rahko, 1969; Armstrong and Millar, 
1980; Sabri et al., 1982; Haroun et al., 1986; 
Swarup and Pachauri, 1987; Fahmy and  El-Attar, 
1990; Lopez et al., 1993; Gunsser et al., 1999; 
Hamir and Smith, 2002). The general pathology of 
the infected liver of buffaloes was more or less 
similar to the earlier observations (Rahko, 1969; 
Sabri. et al., 1982; Swarup and Pachauri, 1987), 
however it differed in the nature of severity of the 
damage caused to the tissue.  
 Present study revealed severe destruction of 
hepatic tissue and bile ducts. Inflammation, 
necrosis, disruption of the normal hepatic cord and 
fibrosis were also observed. In addition, bile duct 
hyperplasia was prominent in all the liver sections.  
 Liver damage results due to many causes 
including hepatitis and infection (Robbins and 
Kumar, 1994). Pathological changes due to 
fascioliasis is mainly due to the infection and 
migration of immature liver flukes through the 
tissue causing haemorrhage and irritation, which 
bring about the inflammatory reactions (Doy and 
Hughes, 1984; Wiedosari et al., 1991).The develop-
ment of hyperplasia of the bile duct has earlier been 
observed in mouse, rat, sheep and other hosts (Dawes 

and Hughes, 1964). The epithelium becomes folded 
into numerous crypt-like formation when the liver 
flukes entered the bile duct. This damage was 
caused by the spiny surface of the flukes, and their 
feeding habits on the hyperplastic bile ducts. Other 
reports have shown that the elevated concentration 
of praline, which is released in a large quantity by 
the liver fluke, induces the deposition of collagen 
and hyperplasia (Wolf-Spengler and Isseroff, 1983; 
Modavi and Isseroff, 1984).  



FASCIOLA GIGANTICA INDUCED CHANGES IN BUFFALOES 233

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fig. 1. Histological micro-photograph of normal buffalo liver (Control). Magnification: x 100.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Portal tract area from liver of buffalo magnified. Note, bile duct hepatic vein and artery. Magnification: x 400. 
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 Fig. 3. Portion of the infected buffalo liver showing dark and light patches on the surface and thickened fibrotic 
bile ducts. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Fig. 4. Hyperplasia of the bile ducts in the liver of buffalo . Note, some disintegrating bile ducts, necrotic area 
and inflammatory cells. Magnification: x 50. 
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Fig. 5. Proliferation of the bile ducts and infiltration of the inflammatory cells in liver of buffalo. Magnification: x100. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Fig. 6. Fibrosis of the bile duct in liver of buffalo. Section of the fluke is visible in the dilated lumen. 
Magnification: x10. 



A.A. SHAIKH ET AL. 236

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fig.7. Bile ducts disintegration and architectural distortion of hepatic cords. Note, compressed and atrophied 
hepatocytes. Nuclei of the disintegrating ducts seen as a mass  Magnification: x100. 

 
 

 One of the mechanisms of pathogenecity and 
virulence, which is firmly established, is the harmful 
effect of toxic products, produced by the parasites. 
Adult liver fluke is a blood-sucking parasite, which 
produces toxic and metabolic products (hemolysin, 
praline, etc), which affect the liver tissues and 
causes necrosis and disintegration of the tissues.  
 It is evident from the study that Fasciola 

gigantica causes severe damage to the liver tissues 
including hyperplasia of the bile duct, inflammation, 
atrophy, fibrosis and disrupted hepatic architecture, 
which definitely affect the health and vital activity 
of the animal.  
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