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Liver Cirrhosis 
Definition  

 
Cirrhosis represents the final stage of several chronic 

hepatic diseases (Brandao et al., 2006). It is a diffuse process 
of architectural disorganization characterized by fibrosis and the 
formation of structurally abnormal parenchymal nodules 
(Anthony et al., 1978). This results in portal hypertension, 
portosystemic shunting, and a diminution of the effective 
parenchymal mass (Groszmann and Atterbury 1982). 
Furthermore, the accumulation of connective tissue within the 
space of Disse can impede the normal metabolic traffic between 
blood and hepatocytes, impairing the clearance of circulating 
macromolecules, disturbing the intercellular interactions, and 
resulting in liver cell dysfunction (Orrego et al., 1987). 

 
Fibrosis was staged by the METAVIR system as :  

F0: no fibrosis, 
F1: portal fibrosis without septa, 
F2: few septa, 
F3: numerous septa without cirrhosis, 
F4:cirrhosis. The grading of activity (The METAVIR 

Cooperative Group Bedossa et al., 1994, Bedossa 
and Poynard 1996) 

 

Etiology:  
1. Hepatitis C virus 

HCV is a small, single-stranded RNA virus classified in 
the Flaviviridae family, remains a major cause of hepatic 
cirrhosis and hepatocellular carcinoma worldwide (Alter 
1999). In which its prevalence varies throughout the world, 
with the highest number of infections reported in Egypt 
(Frank et al., 2000, Friedman and Schiano 2004, Crawford 
2005).  

2. Chronic hepatitis B 
3. Alcohol  
4. Biliary obstruction  
5. Biliary atresia/neonatal hepatitis 
6. Congenital biliary cysts 
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7. Cystic fibrosis 
8. Primary and secondary biliary cirrhosis  
9. Primary sclerosing cholangitis (PSC)  
10. Haemochromatosis  
11. nonalcoholic fatty liver disease(NAFLD)  
12. Autoimmune chronic hepatitis  
13.   Drugs and toxins as  

Alpha-methyldopa , Isoniazid , Methotrexate. 
14. Genetic metabolic disease as : 

α1-antitrypsin deficiency. 
Glycogen storage diseases. 
Wilson’s disease.  

15. Idiopathic/miscellaneous as :  
Granulomatous liver disease (e.g. sarcoidosis), Idiopathic 
portal fibrosis ,Polycystic liver disease. 

16. Infection as:  
Brucellosis ,Congenital or tertiary syphilis, Echinococcosis, 
Schistosomiasis. 

17. Vascular abnormalities as : 
Chronic passive hepatic congestion caused by right-sided 
heart failure, pericarditis, Hereditary hemorrhagic, 
telangiectasia (Osler-Weber- Rendu disease). 

18. Veno-occlusive disease (Heidelbaugh and Bruderly, 2006). 
 

Pathophysiology 
 
The fibrosis, during the process of hepatic cirrhosis, is 

represented by connective tissue that separates the liver into 
multiple regeneration nodules. The fibrous septa vary 
considerably from delicate to extensive, and they may contain 
inflammatory cells and arterial, venous and biliary structures in 
varying numbers. In cases of well established cirrhosis, the 
fibrosis surrounds the nodules completely. However, there are 
cases of incomplete septal cirrhosis, with partial involvement of 
the nodules (Barnett et al., 1992). 

The regenerative hyperplasia of hepatocytes is usually 
viewed as an attempt to restore parenchymal integrity, but it 
also contributes to the nodularity and overall architectural 
disorganization of cirrhosis (Fausto and Mead 1989). 

The normal regulation of hepatocyte growth appears to be 
controlled by various circulating growth factors. Following 
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hepatocyte necrosis, the growth factors are secreted and trigger 
hepatocyte proliferation. Because of the disrupted vascular 
supply, this process occurs in an irregular rather than orderly 
fashion and the structural and functional integrity of the liver is 
consequently not maintained (Callea et al., 1991). 

 
Hepatic stellate cells (HSC) 
  HSC also referred to as Ito cells, fatstoring cells and lipocytes 

(Knook, 1982). They are mesenchymal cells adjacent to the 
space of Disse, being more frequently observed in proximities 
of the centrolobular veins (zone 3 of the hepatic acinus),  

 HSC correspond to about 15% of the total number of cells in 
the liver (Friedman, 2000). 

 These cells maintain the main stock of vitamin A in lipidic 
granules. HSC have contractile cytoplasmic processes in 
intimate contact with the sinusoids. They can interfere in the 
intra-hepatic blood flow due to their privileged location, in 
simultaneous contact with the sinusoids and with the 
hepatocytes. The paracrine regulation of several hepatic 
functions and local neurotransmitter capacity were attributed 
to the stellate cells (Kawada, 1997). 

 The stellate cells play a crucial role in the offense 
mechanisms, regeneration and fibrosis in the hepatic tissue in 
response to noxious agents, and this is besides a variety of 
growth factors, cytokines, prostaglandins and other bioactive 
substances (Rippe, 1998). 

 They also participate in the maintenance of the extracellular 
matrix (ECM) and of the space of Disse (Geerts, 2001). 

 HSC acquire particularly important function when the liver is 
submitted to a harmful process. In which it can alter their 
morphology and physiology through a process known as 
activation (Pinzani and Marra., 2001).In other words, the 
quiescent HSC (not activated HSC) are induced to activate 
themselves by paracrine signals (Friedman, 2000, Pinzani et 
al., 2001). 

 
This process can be subdivided into three parts: 
 

Initiation 
HSC receive numerous paracrine stimuli provided by 

harmed hepatocytes, endothelial cells, Kupffer cells and 
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ECM altered by the aggression. After that, HSC become 
more responsive to cytokines (Friedman, 2000, Pinzani 
et al., 2001). 

 
Perpetuation 

HSC begin to produce cytokines that attract and 
stimulate themselves and leukocytes (autocrine and 
paracrine mechanisms), start to proliferate, lose their 
vitamin A deposits, acquire contractile capacity and start 
to produce great amount of fibrillar collagen (type I); 
because of that, activated HSC are also called 
“myofibroblast (MF) like” (Friedman, 2000, Pinzani et 
al., 2001). The result is hepatic fibrosis and, with time, 
cirrhosis (Brandao et al., 2006). 

 
Resolution 

After the removal of the harmful factors and if a 
terminal cirrhosis has not been installed, the fibrosis can 
be reverted by increase of the collagenases activity and 
reduction of the number of activated HSC. It is probable 
that the interleukin-10 (IL-10) has participation in that 
stage (Friedman, 2000). 

 
In spite of the association of HSC with cirrhosis, their 

activation can have beneficial function in the cases of acute 
aggression, because it results in the formation of an appropriate 
stromal outline for the hepatic regeneration with maintenance of 
hepatic architecture (Pinzani et al., 1998). 

The fibrogenesis corresponds to the increase of production 
of ECM by the HSC, resulting in fibrosis. The fibrogenesis is 
stimulated mainly by transforming growth factor β1 (TGF-β1), 
which is mainly autocrine. The production and secretion of 
cytokines by activated HSC result in increase of the 
inflammation (Kawada, 1997,  Pinzani et al., 1998, Friedman, 
2000, Pinzani et al., 2001). 

Endoglin  is a transmembrane accessory receptor for the 
‘fibrogenic’ key cytokines (TGF-β1 and TGF- β3) (Westphal et 
al., 1993, Burrows et al., 1995). CD105 modulates TGF-β 
signalling by interacting with the TGF-β receptor  complexes 
(Meurer et al.,  2005, Miller et al., 1999). Endoglin may be 
important for the regulation of epithelial-mesenchymal 


