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C irrhosis of the liver is a common problem in 
climcal pmctice worlwide and is among the ten 
most common causes of death in adults in 

developed coiintries (1-4). This disarder is 
character~ted by widespread fibrosis and the formation 
of regenerative nodules in the liver. Although the 
causes of cirrhosis are many (Table l), the end result is 
the same and its patliogenesis is not known (1-4). 

In physiological conditions liver cells produce the 
right amount of connective tissue components in 
the correct places involving highly coordinated 
proccesses which maintain normal phenotypic 
expression (2, 4). In liver cirrhosis liomeostas~s 1s 
dtered and excess deposition of extncellular matrix 
in abnormal locations is accompained by distortion 
of hepatic structure, hemodynamic alterations and 
impairment of function (14). 

In the 1 s t  years viral clironic hepatitis and cirrhosis 
has been the focus ofattentlon of many rlinicians and 
biologists and new data are now available nn the 
etiopathogenesis oithese disorders (5 ) .  

Clironic viral infections represent an important 
group ofcases of human chronic liver disease (1-5). 

non-A non-B (NANB) hepatitis (9-13) and chis 
agent has also been implicated in many cases of 
cryprogenic cirrliosis (12, 14). Chronic eievation of 
aminotransferase activities follows in aproximately 
50% of cases of acute NANB hepatitis and 20% of 
these patients have morphologic evidence of cirrhosis 
when first biopsied (15). Insidious progression of 
chronic NANB hepatitis to cirrhosis is emeqing as a 
consistent observation even though patlents may be 
asymptomatic and llave only marginal elevations of 
aminotl-ansferase activities (15). 

Livsr fibrosis 
Although fibrosis is a common component of 

distinct forms of chronic hepatic disease, it seems to 
occur by several d~fferent rnechanisms (16, 17). 
While  ethanol and possibly iron have direct 
fibrogenic effens in the liver (18, 19), viral infections 
indirectly induce tliis process (16, 17). HBV and 
HCV have antigenic structures which elicit an 
immune response from the host (2-6, 8, 16, 17,20). 
In viral chronic liver disease, the stimulus for 
fibrogenesis scems to arise from the hepatic 

While in most of these patients the hepatic diseaie inflarnrnatory infiltrate and involves local production 
is mild, sometimes a progressive process leading to of cytokincs and other medrators (16, 17). 
liver cirrl~osis is abserved (5,6). Progression in HBV 
related liver disease ~nflammation and fibrosis seems 
to depend on a combination of active viral 
replication in the liver and an abnormal 
immunological background of the patient (2-8). 

Little intormation 1s available on the patliobiology 
and natural histury of fibroplasei in human cirrhosis 
(21). Normal human liver contains approximately 
equal quantities of type I and 111 collagens and a 
lesser amount of type IV, V and VI fibrils (16, 17, 

On the other hand, it has recently been shown 22, 23). In addition, basement membrane matrix 
that hepatitis C virus (HCV) is the etiologicd agent contains type IV collagen and glycosi1att.d proteins, 
of most cases of transfusion associated and sporadic such as fibronectin and larninin (16,17,23). 
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We iitudied the steedy-state Ievels afmesenges 
RNAs (mRNA) for procollagen-al (1) and 
fibronecrin in liver samp1es of patiesm witk v i d  
chronic hepa-titis and eirrhosis along with the 
serum concerrtration of pr~.ocollagen type 111 
arnhmermiwil p&de (PIIIP], a stmaure b e d  
Q@ the pmcbllaiéyen prmein in thc synrhesis of a 
collagen type iII fsbrii (161, In s ~ m e  patiems with 
HCV chrirnic infection these pammeters wert: 
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in the liver of patients with viral chronic hepatitis 
and cirrhosis with hígh fibrogenesis parameters 
(liver procollagen 1 mRNA exptession and semm 
Imds of PIIIP) Pig. 4). On the orher hand patients 
with normal frbrogenic activity had hepatic TGF-DI 
mRNA levels similar to those of the control group. 
Purthetmore, TGF-131 message expresion correíated 
closely with the mRNA liver content for 
procollagen 1 and with the serum levels of PLIIP. 

These data show that TGF-R1 plays a central role 
in the pathogenesis of fhrosis in patients with v i d  
chronic liver disease (25). 

Interestingly, in those patienu with HGV chronic 
infection who responded to a-incerferoh theroapy, 
TGF-R1 mRNA expressipn became harmal (Fig. 4). 
This fact indicates that the efkts  af a-interferon on 
proollagen gene expression in K V  chronic Iiver 
disease may he at least partially secondary to changes 
in TGF-81 levels. Recently r t  has been shewn that y- 
interfzton is able to diminish in a dose-dependent 
manner the expression of mRNA for procollagen 
type 1 and 111 by liver e& h t h  iiit VihP and itz vivo 
(45) suggesting the possibility that also a-interfernn 
might have direrr &ech m liver fihrogenesis. 

Transformhg growth faotoicu in 
regeneration of livers with cirrhosis 

Heparic cirrhosis is characterized by, in addition 
to a diffuse process of fibrosis, the formation of 
regenerative noduies in the liver (1, 2, 4). Hepatic 
cell proliferation in cirrhosis is probably important 
in order to  mantain a sufficient number of 
hepatocytes able to keep mrmd Kver function. In 
Eict, decreased liver volume, reflecting a diminished 
number nf functioning liver cells, is a sign of poor 
prognosis in l~epatic cirrhosis (4). 

30th TGFa  and TGP-51 have btw implicated in 
experímen-1 liver r-egeneration (52-55). Altought 
they share a similar m e ,  they have entirely different 

1) Edinger 5. and Benhamou JP 
Ciiiliosis: clinical nspects In. bIcIntyre N., 
~aliam011 JP, nitcbei J., ~ iue t tn  M ,  ~ d é s  
J Odord T w b k  of Cluiical ~ i a l o g y .  
Oxfoid bled~cal Pi~blicati~w, Odmd, i%l 
m9 

structures, messenger RNA slzes, celluiar receptors 
and ftincrional actions (52-55). TGF-a and TGF-Rl 
act as positive and negative specific signals 
rapectively in the regulation of liver regeneration 
&ter partial hepatectomy in rats. TGF-a is poduced 
in the liver by heparocytes and TGF-Bl by 
uonparenehymal cells, and they have specific effects on 
hepatic cells hoth in &o and in viuo (52-55). These 
data suggest that TGF-a might be impotrant in the 
fomation of regenerative noduks in human arrhosis. 

We have investigated T G W  expression in the liver 
of patients wirh viral chronic liver disease 125). To 
determine whether this protein might be associated 
with aetive celi proliferation in the liver we compared 
the levels of TGF-a mRNA heptic expression with 
those of H3 histone gene mRNA, a good marker of 
DNA synthesis (56-58). H3 histone gene and TGFd 
mRNAs were detected in al1 the patirnts with 
regenerative nodules but unly in snme casa with 
chronic active Irepatitis. TGF-a m-ge liver mntent 
correlated closely with that of H3 histone gene 
suggesting that TGF-a may be a key regulating factor 
in Liver celi proliferation in human cirrhagis (25). 

Conclusion 
In surnmaty, this review shows that an increased 

production of extracellular rnatrix proteins is an 
important factor in the productiún of liver fibrasis 
in viral cirrhosis and that the serum lwels of PIIIP 
is a good marker to monitor fibrogenesis in viral 
chronic liver disease. 

In addition, a-IFIV is ablpt ro diminish the 
fibmgenic activity of the disease in those patients 
with chmmc HCV infeccion who respond to therapy. 

Finally, recent data indicate that TGF-P1 plays a 
central role in the inductian of fibrogenesis in 
chconic hepatitis and cirrhosis 9nd that TGE-a may 
be important in the regulation of liver ceil 
prolifecation in rhese patients. 
- -- 
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