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Mitochondrial stress in patients with chronic heptatis B and advanced fibrosis
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Background
Hepatitis B virus (HBV) infection causes oxidative stress and alters hepatic mitochondria. The aim of the study is to 
look for the role of mitochondrial stress in the progression of fibrosis in chronic hepatitis B (CHB).

Methods
One hundred thirty-two (n=132) treatment-naïve CHB mono-infected patients and available liver biopsies were 
included in the study. Liver mitochondrial DNA (mtDNA) damage was screened by long PCR and sequencing. 
The expression of cytochrome c oxidase subunits 1 (COX1) and 2 (COX2), Parkinson juvenile disease protein 2 
(PARKIN), Phosphatase and Tensin-Induced Putative Kinase-1(PINK1), Lon Peptidase 1(LonP1), HSP60, HSP70, 
TNFα and IL6 was investigated by RT-qPCR and Western blotting. Patients with advanced fibrosis (F3-F4; n=41) 
were compared to mild-moderate fibrosis (F0-F1-F2; n=86). Patients with advanced fibrosis-cirrhosis (Metavir 
score, F3-F4) were compared to patients with no-mild-moderate fibrosis (F0-F1-F2).

Results
We identified various mtDNA damages including strand breaks and multiple mtDNA deletions in patients with F3-
F4 as compared to patients with F0-F2. mtDNA damage was associated with alterations in mitochondrial function, 
mitochondrial unfolded protein response, mitophagy, and liver inflammation in patients with CHB and advanced 
fibrosis-cirrhosis. In vitro, significant increases of the mitochondrial formation of superoxide and peroxynitrite as well 
as mtDNA damage and nitration of the mitochondrial respiratory chain complexes occurred in HepG2 hepatocytes 
transiently expressing either HBV or Hepatitis B virus X protein (HBx).

Conclusions
Our results emphasized the importance of mitochondrial oxidative stress, mtDNA damage, and associated 
alterations in mitochondrial function and dynamics in the progression of fibrosis in patients with CHB.


