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Objective: ClC-3 chloride channel, plays an important role in the regulation of cell volume£¬proliferation and apoptosis. Preadipocytes of type 2 diabetes show a tendency to enhanced apoptosis. We hypothesized that there is a relation between ClC-3 and insulin resistance, and one underlying mechanism may be associated with the modulation of free fatty acid -induced pradipocyte apoptosis by ClC-3. 
Methods: Type 2 diabetes mellitus (T2DM) models in ClC-3 KO mice and rats were induced by fed with high-sucrose-high-fat diet combined with a low dose of streptozocin. The cellular apoptosis was detected by Annexin V-PI staining. 
Results: Compared with the wild-type T2DM models, ClC-3 knockout T2DM mice displayed an improvement in insulin resistance, as evidenced by significant decrease in homeostatic model assessment of insulin resistance (HOMA-IR). In T2DM rat models, we further found that ClC-3 protein in adipose tissue is increased, and was positively correlated to HOMA-IR, but was not the case in liver and skeletal muscle. We further found palmitate-induced preadipocyte apoptosis was parallel to a significant increase in the endogenous expression of ClC-3 protein. Transfection with ClC-3 siRNA decreased and overexpression of ClC-3 facilitated apoptosis, caspase-3 activation, and increased ratio of Bcl-2/Bax in palmitate-treated preadipocytes. ClC-3 affected apoptosis mainly through regulating ER stress signaling proteins, Grp78, CHOP, phosphorylation of PERK and eIF2 [alpha]. 
Conclusion: These data suggested that chloride channel ClC-3 can modulate palmitate-induced apoptosis in preadipocytes via the ER stress pathway. Silencing of ClC-3 may play an important role in adipose-related insulin resistence.

