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Diabetes mellitus (DM) is a major public health problem. Diabetes impairs angiogenesis in response to myocardial infarction (MI). The formation of functional vessels by growth factors induced angiogenesis is still a challenging topic. Studies have shown decrease in the capillary density in human infarcted diabetic hearts as compared to the non-diabetic with a similar history of cardiac events and resultant death. Emerging evidence from our laboratory supports the anti-oxidative, anti-apoptotic, growth regulatory and VEGF triggering potential of thioredoxin-1 (Trx1) in the diabetic myocardium. It has been reported that the modulation of Trx-1 activity by its inhibitory, interacting partner TXNIP contributes to the hyperglycemia mediated oxidative stress. However, the role of Trx-1 and TXNIP in hyperglycemia mediated oxidative stress in the diabetic myocardium is unclear. In the present study we used pro-angiogenic gene therapy approach to reverse diabetes-mediated impairment of angiogenesis in the infarcted diabetic rat myocardium.  We used mono-gene therapy, Thioredoxin-1 (Trx1), in streptozotocin-induced diabetic rat after inducing MI. Myocardial function was measured by echocardiography 30 days after the intervention. The Ad-Trx1 administered group exhibited reduced fibrosis, oxidative stress, and apoptosis compared to the non-treatment group. The extent of angiogenesis was increased compared to wild type.  Echocardiographic analysis 4 weeks after myocardial infarction revealed improvement in functional parameters such as ejection fraction, fractional shortening, and E/A ratio in the gene-therapy group compared with the non-treatment group. Our preclinical data demonstrates the efficacy of Trx1 gene therapy in increasing angiogenesis and reducing ventricular remodeling in the infarcted diabetic myocardium. 

