Title: Diabetes, SK Channels and Coronary Endothelial Function
Jun Feng, MD, PhD, FAHA
1 Department of Surgery, Rhode Island Hospital, Alpert Medical School of Brown University
Keywords:  Diabetes, SK channels, endothelial cells, Coronary microcirculation
I. Abstract Body (up to 250 words)
Coronary endothelial dysfunction plays a major role in the progression of cardiovascular disease in diabetic patients.  Inactivation of endothelial small conductance calcium-activated potassium channels (SK) in this patient population contributes to coronary endothelial dysfunction.  Hypothesis: The altered metabolic signaling in diabetes dysregulates endothelial SK channels of human myocardium and coronary microvasculature.  Methods: Atrial tissue and human coronary artery endothelial cells (HCAECs) obtained from diabetic (DM) and non-diabetic (ND) patients  undergoing cardiac surgery were used for analyzing metabolic alterations and recording endothelial SK channel currents. Diabetes increases the ratio of NADH/NAD+ in human myocardium.  Exogenous administration of NADH  into the HCAECs results in a significant decrease in endothelial K+ current. Pre-treatment the HCAECs with the selective SK inhibitor apamin  abolished NADH-induced decrease in K+ currents (Figure). In contrast,  inclusion  of NAD  into the HCAECs results in a significant increase in endothelial SK currents.  Diabetes also increased mitochondrial reactive oxygen species (mROS) in HCAECs, and enhanced NADPH oxidase (NOX) and PKC distribution in the human myocardium and coronary microvasculature.  Diabetes is associated with metabolic changes in the human myocardium and HCAECs. Endothelial SK channels are downregulated by the metabolite pyridine nucleotides, NADH and NAD. These data suggest that the altered metabolic signaling may contribute to downregulation of endothelial SK channels and coronary endothelial function in the diabetic patients. 
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