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ABSTRACT 
 

Chronic hepatitis C is one of the most important health problems. End-stage liver disease 
due to hepatitis C is the leading indication for liver transplantation. Hepatic fibrosis, the common 
final manifestation of several chronic liver diseases, is the result of a prominent accumulation of 
extracellular matrix (ECM) materials and ultimately can lead to cirrhosis. HSCs have a crucial role 
in determining the pathogenesis and clinical course of liver fibrosis and cirrhosis. The alpha 
isotype of actin (α-SMA) expressed by hepatic stellate cells reflects their activation to 
myofibroblast-like cell and has been directly related to experimental liver fibrogenesis, and 
indirectly to human fibrosis in chronic liver disease.  The role of GFAP expression in HSCs is 
currently unknown. Previous studies in rodents showed that, when rodent HSCs were activated, 
the expression of GFAP decreased. The decreased GFAP expression in an advanced stage of 
fibrosis suggested that GFAP could be a marker for quiescent cells in rodents.  

This study was conducted on 69 chronic HCV patients, presented to the Department of 
Gastroenterology and Hepatology, Theodor Bilharz Research Institute, Egypt, in the period 
between 2004-2007. Amongst whom, there were 11 patients having mixed chronic HCV and 
schistosomal infections (served as pathological controls). In addition to 10 liver disease-free 
individuals serving as normal controls. 

 Clinical characteristics of the studied patients revealed the presence of fatigue as a 
common symptom among them, occurring in 87%. Rt hypochondrial dull aching pain was 
reported in 65.2%. None of the studied patients had clinically palpable spleen or ascites. 
Manifestations of liver cell failure in the form of Jaundice, spider nevi, palmer erythema, 
encephalopathy and bleeding tendency were totally absent in the study 69 patients. Quantitative 
PCR-HCV RNA performed to all patients revealed that, 30.4% had high viremia, 65.2% had low 
viremia. Only 3/69 (4.4%) had negative PCR test. Alpha-SMA-positive HSCs were detected in all 
stages of hepatic fibrosis. The α-SMA-positive cells were encountered mostly in the perisinusoidal 
region. Patients with low grade of necro-inflammatory activity showed a significantly higher α-
SMA immunoexpression on perisinusoidal HSCs when compared with those having a high grade 
of activity. The control group had a significantly lower α-SMA expression when compared with 
the other groups. Patients with no evident fibrosis (F0 group) showed higher α-SMA 
immunoreactivity than both the cirrhotic and bilharzial groups. CHC group had the highest α-
SMA immunoreactivity when compared with the bilharzial group and the cirrhotic groups. Alpha-
SMA expression was significantly higher in the cirrhotic group when compared to the bilharzial 
group. Patients with low grade of necro-inflammatory activity showed a significantly higher 
expression of GFAP-positive perisinusoidal HSCs when compared to those with high grade of 
activity. The control group had a significantly lower GFAP expression when compared with the 
other groups. Also, F0 group showed the highest GFAP immunoreactivity than both the CHC and 
cirrhotic groups. Finally, cirrhotic group had lower GFAP expression than bilharzial group. 
Among the 69 studied patients, there was no statistically significant correlation between the 
immunoexpression of both markers and clinical and laboratory variables of those patients. Also, 
no statistical significant correlation was recorded between the immunoexpression of both markers 
and both stages of fibrosis and necro-inflammatory grading of those patients. On the other hand, 
the α-SMA expression correlated significantly with GFAP expression in the same studied patients. 

  Alpha-SMA could be a useful marker to identify the earliest grades of necro-
inflammatory activity and also earliest stages of hepatic fibrosis. GFAP could represent a useful 
marker of early activation of HSCs in the HCV chronic hepatitis setting. In addition, GFAP-
dependent activation of HSCs precedes fibrotic tissue deposition. 
Key words 
Immunopathogenesis of hepatitis C, Hepatic stellate cells, Liver fibrosis, Alph-smooth muscle 
actin, Glial fibrillary acidic protein. 
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INTRODUCTION AND AIM OF THE WORK 

Hepatitis C virus (HCV) is considered the most common etiology of chronic 

liver disease (CLD) in Egypt, where prevalence of antibodies to HCV (anti-HCV) is 

approximately 10-fold greater than in the United States and Europe (Strickland et al., 

2002). 

Chronic hepatitis C is responsible for significant morbidity and mortality rates 

(Bataller and Brenner, 2005). Currently, the cirrhosis resulting from chronic virus C 

infection is the main cause of hepatic transplantation worldwide (Codes et al., 2007).   

The main injury caused by hepatitis C virus is the hepatic fibrosis, as a result of 

a chronic inflammatory process in the liver. The development of the chronic hepatitis 

C is better estimated by the fibrosis stage rather than by the necro-inflammatory 

activity level (Poynard et al., 1997). 

Fibrosis develops as a multicellular process involving paracrine signaling 

between the resident liver cells and inflammatory cells (Friedman, 2000). 

Central events include the activation of hepatic stellate cells (HSCs) in 

association with tissue necrosis and inflammation (Friedman, 2004). In response to 

liver injury, human HSCs express alpha-smooth muscle actin (α-SMA), becoming 

"activated" and myofibroblast-like. Immunohistochemical staining for α-SMA 

correlates with HSC activation (Guido et al., 1997). 

So, the expression of (α-SMA) is a reliable and widely used marker of 

activation of HSCs to myofibroblast-like cells in patients with chronic hepatitis C 
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(Friedman, 2008). Although correlation between HSC activation and necro-

inflammatory activity and/or fibrosis stage is a point of large depate (Carpino et al., 

2005). 

GFAP is an intermediate filament (IF) protein that is found in glial cells (Fuchs 

and Weber, 1994).  

GFAP is expressed in the central nervous system in astrocyte cells. It is 

involved in many cellular functioning processes, such as cell structure and movement, 

cell communication, and the functioning of the blood brain barrier (Tardy et al., 

1990). 

GFAP expression was reported in quiescent stellate cells in vivo, with an 

increased expression in the acute response to injury in the rat, and a down regulation 

in the chronic one (Morini et al., 2005). 

Reports concerning GFAP expression in human liver are conflicting. Few 

studies have been performed in order to quantify the hepatic expression of GFAP at 

different stages of human chronic hepatitis (Martinelli et al., 2004). 

GFAP becomes down-regulated in chronically activated HSCs and therefore is 

used as a unique marker for the activation of quiescent HSCs to proliferative 

myofibroblast-like HSCs, a critical step during inflammation and injury in the liver 

(Neubauer et al., 1996; Niki et al., 1996).    

However, despite an increasing appreciation of the manner in which HSCs are 

regulated, the factors responsible for initiation of fibrogenesis and progression of 

fibrosis in chronic hepatitis C remain poorly understood (Lau et al., 2005). Hence, 


