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W.Z. Wang, Z.W. Shi, F. Fu, L.M. Yu, K. Wang, X.Y. Liang, H.F. Zhang

Experiment Teaching Center, Fourth Military Medical University, Xi’an, China
Objectives: This study was designed to investigate the effects of the artificial synthetic natriuretic peptide — vasonatrin peptide (VNP) on myocardial ischemia/reperfusion (MI/R) injury in diabetic rats and its mechanisms. 
Background: Diabetes mellitus (DM) increases morbidity/mortality of ischemic heart disease. Although the ability of the natriuretic peptides to modulate cardiac function and cell proliferation has already been recognized, their effects on MI/R injury, especially in diabetic state, is still unclear. 
Methods: The high-fat diet-fed streptozotocin induced diabetic rats were subjected to MI/R (30 min/4 h) and VNP treatment (100 µg/kg, i.v., 10 min before R). 
Results: The diabetic state aggravated MI/R injury and showed more severe myocardial functional impairment than normal state. VNP treatment significantly improved ± LV dP/dtmax and LVSP, and decreased infarct size, apoptosis index, caspase-3 activity, serum CK and LDH levels. Moreover, VNP inhibited endoplasmic reticulum (ER) stress by suppressing GRP78 and CHOP, and consequently increased the antiapoptotic protein Akt and ERK1/2 expression and phosphorylation levels. These effects were mimicked by 8-Br-cGMP, a cGMP analogue, whereas inhibited by KT-5823, the selective inhibitor of PKG. Pretreated DM rats with TUDCA, a specific inhibitor of ER stress, couldn’t promote the VNP’s cardioprotection. In additional experiments H9c2 cardiomyocytes were subjected to hypoxia/reoxygenation and incubated with or without VNP. Gene knockdown of PKG1α with siRNA blunted VNP’s inhibition of ER stress and apoptosis, while overexpression of PKG1α resulted in significant decreased ER stress and apoptosis. Conclusions: VNP protects diabetic heart against MI/R injury by inhibiting ER stress via cGMP-PKG signaling pathway.
