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Impaired glucose tolerance (IGT) is a key developing state of diabetes. IGT can demolish the glucose metabolic balance, increasing the risk of type II diabetes and cardiovascular disease. Diabetic hyperglycemia result in cardiovascular complications, but the mechanism by which high levels of glucose (HG) causes diabetic cardiomyopathy are not known. IGT rat models were induced by streptozocin, and the heart functions were assessed by echocardiography. Furthermore myocardial glucose metabolism was analyzed by glycogen periodic acid-Schiff staining, the pro-apoptotic effect of IGT was evaluated by TUNEL staining. Additionally caspase-3 activation, macrophage migration inhibitory factor (MIF) and G protein coupled-receptor kinase 2 (GRK2) were detected by western blot with cardiac tissue lysate. Then we investigated the role that the insulin-like growth factor (IGF-1) signaling pathway plays in the development of diabetic cardiomyopathy. Incubating H9C2 rat cardiomyocyte cells in high glucose (25 mM) resulted in decreased IGF-1 receptor (IGF-1R) mRNA and protein levels. Moreover, HG negatively regulated IGF-1R promoter activity as determined by ChIP analysis, which was dependent on p53 since siRNA-p53 attenuated the effects of HG on IGF-1R promoter activity. HG also increased the association of p53 with histone deacetylase 1 (HDAC1), and decreased the association of acetylated histone-4 with the IGF-1R promoter. These results suggest that HG increases expression of inflammatory cytokine MIF and GRK2, decreases expression of IGF-1R which is regulated by mediated by HDAC1. Therefore, modulating inflammatory cytokine expression and histone modification at the cytokine promoter may be a useful strategy to prevent diabetic heart disease. 

