1613, either, cat: 26
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Cardiovascular complications are the leading cause of diabetes-related morbidity and mortality. Calpain, a calcium-dependent protease, is increased in diabetic hearts yet its role in heart disease has not been demonstrated. Previously, calpain inhibition was shown to limit apoptotic cell death in cardiomyocytes. We hypothesize that in a Type II diabetic model, further inhibition of calpain activity via over-expression of calpastatin (CAST), an endogenous inhibitor, will reduce the onset of fibrosis. Fibrosis is a hallmark of cardiomyopathy characterized by excessive accumulation of extracellular collagen.

The model is a leptin-receptor deficient murine model, db/db. Transgenic db/db mice overexpressing the CAST gene were generated by crossing heterozygous db+/- mice with CAST transgenic mice. Fibrosis was assessed by histological analysis. Expression of pro-fibrotic genes was measured using real time RT-PCR. Cardiac fibroblast proliferation was induced by high glucose and measured using an MTT assay. 
Calpastatin provided protection against fibrosis in the diabetic myocardium. The histological analysis revealed a 38% reduction in collagen content in the db/db-CAST group compared to the db/db group consistent with gene expression results showing collagens I and III, up-regulated in the db/db group, lowered by 67% and 64%, respectively. Similar increases in TGF-B1, alpha-smooth muscle actin and osteopontin were reduced by CAST over-expression. In cultured cardiac fibroblasts, incubation with high glucose induced an increase in proliferation; reversed by CAST over-expression or pharmacological calpain inhibition.  We intend to examine pathways likely connecting calpain hyperactivity to fibrosis in the diabetic myocardium to determine if the calpain/calpastatin system can be therapeutically targeted.

