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The effects of resveratrol on reversing glucose induced pancreatic beta-cell death
Type 2 diabetes is characterized by progressive beta-cell dysfunction with increased beta-cell apoptosis, and it is recognized that patients with type 2 diabetes have a ~60% reduction in beta-cell mass. Since pancreatic beta-cell loss appears to play an important role in the development of insulin deficiency and the progression of diabetes, preservation of a functional beta-cell mass is one of research attentions in diabetes. It has been implied that resveratrol in promotion of good health and attenuation of several age-related diseases, through its antioxidative, anti-inflammatory, and anticancer activities. Many studies imply the potential effects of resveratrol in diabetes treatment. Therefore, the purpose of this study is to examine the potential protective effect of resveratrol in pancreatic beta-cells for beta-cell preservation during the progression of diabetes, and to investigate the underlining mechanisms by which resveratrol interferes with the signal transduction of apoptosis of pancreatic beta-cells. INS-1 cells will be cultured chronically in the presence of resveratrol with or without high concentration of glucose. Resveratrol is expected to protect INS-1 cells from glucose induced toxicity, as indicated by the improved cell viability and reduced cell apoptosis. Since cell viability is improved, glucose stimulated insulin secretion after resveratrol treatment is increased compared to chronic glucose treatment alone. Resveratrol may also correct the PDX-1 expression and activation in INS-1 cells after glucose toxicity. The possible mechanisms by which resveratrol shifts the cell death to cell survival in chronic glucose toxicity may be mediated through the increase in Bcl-2 and Bclxl, and decrease in Bax expressions with reduction of caspase 8, caspase 3 and PARP activation. The insulin signaling pathway PI3-kinase-Akt pathway which is important for cell survival may also involve in the effect of resveratrol. Since glucose toxicity is related to the ER stress, it is possible that the improved cells viability is due to the modulation of ER chaperone protein GRP78 and/or CHOP expression. In addition, the calcium influx may mediate the increased CHOP expression and ER stress induced cell death. Moreover, the glucose induced cellular oxidative stress is reduced after resveratrol treatment. Since resveratrol is an activator of SIRT1, it is possible that cellular NAD levels may be enhanced and possibly the Nampt as well. While SIRT1 and FoxO1 are activated, NFkB and p53 will be suppressed after resveratrol treatment. Therefore, resveratrol may have the potential for pancreatic beta-cell preservation and protection.
