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 Abstract 

Chronic hepatitis C virus (HCV) infection is considered as a metabolic disease; it induces insulin resistance (IR) as the 

pathogenic foundation for metabolic syndrome, type 2 diabetes milletus and liver diseases including hepatocellular 

carcinoma. Development of IR makes IFN-based therapy non-responsive. The molecular basis of IR and non-response to 

therapy is not well understood, but insulin receptor substrates (IRS-1 and IRS-2) mediated pathways are implicated. We 

hypothesize that both IRS’s are involved, IRS-1 through phosphorylation at Ser312, and IRS-2 through down regulation by 

mi RNAs. In persistently infected liver cell model, the pathways for glucose homeostasis (IRS-1—Akt—GSK-3—GS) and 

insulin signaling (IRS-1-PI-3K/Akt) are dysregulated and it also elicits autophagy as a contributory factor to IR. Inactivating 

phosphorylation of GSK-3β Ser 9 and of GS Ser641 is inhibited in IFN-cured cells. These pathways are activated early and 

interact as Beclin 1, its negative regulator Bcl-XL and IRS-1 Ser 312 are present in the same immunocomplex. The energy 

sensors mTOR and AMPK are also activated by phosphorylation and inhibited by IFN α. We find that IRS-2 is a possible 

target for miRNAs especially for hsa-let -7i/7e. In cells cured by IFNα, these  are down regulated and  is accompanied by the 

up regulation of several other mi RNAs related to IR, PI-3K-Akt or apoptosis pathway. Our results suggest that pathways 

leading to IR are activated early in infection and IRS-1/2 mediated pathways, with regulatory feed- back loops connecting 

GSK-3, are involved in the development of IR and therapeutic response. 
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