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Immunohistochemical expression of junctional 
proteins and intestinal permeability are 
altered in Hepatitis C virus (HCV) related 
chronic hepatitis (HCV-CH) 



Background: 
   Altered intestinal permeability values (IP) 

and intestinal ultra-structural abnormalities 
have been shown in cirrhotic patients as 
well as other liver diseases. 

 Aims: 
   To study the IP, serum levels of the 

intestinal tight junction (tj) modulator 
zonulin (Z), and the immunohystochemical 
expression of junctional proteins occludin, 
claudin, desmoglein and intracellular actin in 
duodenal mucosa of HCV-CH patients.  



Environmental antigens 
are present in the 
intestinal lumen (1) and 
cross the tight junction 
barriers following 
antigen-induced zonulin 
release in subjects 
genetically predisposed  
(2-3).  These antigens 
would … circolo portale e 
quindi fegato 
 

Working Hypothesis  
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METHODS 

• The Intestinal Permeability was evaluated by the 
Lactulose/Mannitol (LA/MA) test. 

•  Serum Zonulin levels were determined by 
sandwich-ELISA. 

•  Distal duodenum biopsies were obtained by EGDS 
and processed for immunohystochemistry. Staining 
was obtained with antibodies specific for occludin, 
claudin-4, desmoglein-3, and citoskeleton of 
actin.  



Twenty-five consecutive naïve 
HCV-CH patients were enrolled 
(12 males, 13 females, mean age 
59,9 ±10,5, range 35-72); none 
was on interferon treatment.9 
of them gave informed consent 
to perform an EGD with duodenal 

biopsies. 
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The LA/MA mean ± SD value in the 25 patients studies was 0.025±0.020, with 8 patients (32%) having 
LA/MA values higher than the normal cut off (< 0.028). The mean ± SD value of Zonulin in the 25 patients 
resulted 1.27±1.64 ng/mg protein, with 10 of them (40%) having Zonulin values higher than the normal cut off 
(< 0.6 ng/mg protein). There was a correlation between elevated LA/MA and serum zonulin levels.  



HCV-CH patients 
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Conclusions   
The increased Intestinal Permeability was 
detected in 32% of the HCV-CH patients 
studied and was associated to elevated serum 
Zonulin levels values.  These changes were 
associated to modification of tj proteins 
expression and localization. 
 Our data suggest that in a subgroup of 
HCV-CH patients the up-regulation of 
intestinal permeability-zonulin dependent may 
lead to increased non-self antigens access 
that may influence the course of the liver 
disease.  
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