Atorvastatin-induced senescence in HCC via suppression of IL-6/STAT3/hTERT pathway
Abstract 

Background/Aims: Hepatocellular carcinoma (HCC), a hepatic malignancy, is identified with a poor prognosis and causes cancer-related death worldwide. Cellular senescence is one of the cancer therapeutic strategies which causes irreversible cell-cycle arrest and elicits immune-mediated clearance of cancer cells. Atorvastatin, an HMG-CoA reductase inhibitor, indicates to inhibition of tumor growth, induction of apoptosis or autophagy in malignant tumors. However, whether the atorvastatin could induce senescence in HCC cells (HCCs) and its involved mechanisms are still not well understood. 
Methods: The effect of atorvastatin-induced senescence was examined in HCCs and in the mice xenograft models. The phenomenon and mechanism of senescence were examined by cell cycle analysis, SA--gal staining and Western blot in HCCs, and the mice hepatocellular carcinoma tissues were analyzed by immunohistochemistry (IHC) staining.   

Results: In this study, we demonstrated that atorvastatin induced cell growth inhibition and G0/G1 cell cycle arrest to lead to senescence in HCCs. Atorvastatin-induced senescence was p53, p14 and p16 -independent. Atorvastatin not only decreased IL-6 secretion, a major senescence-associated secretory phenotype (SASP) factor, and STAT3 phosphorylation but also inhibited the hTERT expression, a catalytic subunit of telomerase.  Extracellular addition of IL-6 could reverse the atorvastatin-induced suppression of STAT3 phosphorylation, hTERT expression and atorvastatin-induced senescence. Overexpression of constitutively activated STAT3 also rescued HCCs form atorvastatin-induced hTERT suppression and atorvastatin-induced senescence. Moreover, atorvastatin decreased tumor growth in the mice xenograft models. Consistently, atorvastatin also decreased IL-6, p-STAT3, hTERT expression and increased -gal expression in tumor sections. 
Conclusions: Taken together, we concluded that atorvastatin could induce atypical cellular senescence in HCCs to inhibit tumor growth which was mediated by down-regulation of hTERT through suppression of IL-6/STAT3 pathway. 

