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Cell therapy, therapeutic angiogenesis and other regenerative therapies are an attractive option for patients with several coronary heart disease not amenable to surgery or percutaneous intervention. However, despite very robust efficacy in preclinical studies, nearly all clinical trials have been negative or nearly so. We have investigated the effects of both type 1 and type 2 diabetes on collateral vessel formation in the heart and associated signaling, using porcine models in the setting of chronic myocardial ischemia. Type 1 and type 2 diabetes were induced in male miniswine using the pancreatic beta-cell specific toxin alloxan, or in swine fed a high fat diet, respectively. Age-matched swine served as controls. Eight weeks following induction, chronic ischemia was induced by ameroid constrictor placement around the circumflex artery. Marked glucose intolerance was documented. Myocardial perfusion, function and microvascular endothelial function and associated signaling pathways were evaluated.  Both type 1 and type 2 diabetic animals exhibited significant endothelial dysfunction and a marked reduction in ischemia induced collateral vessel formation. In addition, in both models, collateral dependent perfusion and the angiogenic response to exogenous VEGF and other angiogenic growth factors were impaired compared to the response observed in otherwise normal pigs. Expression of VEGF, Ang-1 and Tie-2 was reduced, while anti-angiogenic proteins, angiostatin  and endostatin were significantly elevated in the diabetic myocardium, and this was also observed in patients with diabetes.  In conclusion, both type 1 and type 2 diabetes results in a profound impairment in the myocardial angiogenic response to chronic ischemia in porcine models. These models may allow us to better understand the pathophysiology of diabetes with regard to vascular formation, and understand why regenerative strategies in patients have shown little benefit to date. They may offer optimism for the future due to a better understanding of mechanisms involved.

