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The renin-angiotensin (Ang) system plays a pivotal role in the pathogenesis of cardiovascular disease, with Ang II being the major effector of this system. Multiple lines of evidence have shown that Ang-(1-7) exerts cardioprotective effects in the heart by counterregulating Ang II actions. Previously we demonstrated that Ang-(1-7) activates PI3-K/Akt/eNOS pathway and NO release in cardiomyocytes. In this work we used a combination of molecular biology, confocal microscopy, and a transgenic rat model with increased levels of circulating Ang-(1-7) (TGR[A1-7]) to evaluate the signaling pathways involved in Ang-(1-7) cardioprotection against Ang II–induced pathological remodeling in ventricular cardiomyocytes. Rats were infused with Ang II for 2 weeks. We found that ventricular myocytes from TGR[A1-7] rats are protected from Ang II induced Ca(2+) signaling dysfunction, hypertrophic fetal gene expression, and nuclear factor of activated T-cells (NFAT) nuclear accumulation. To gain further insight into the signaling pathway involved in the beneficial effects of Ang-(1-7), we treated neonatal cardiomyocytes with Ang-(1-7) and Ang II for 36 hours. Ang-(1-7) prevented Ang II-induced hypertrophy by modulating calcineurin/NFAT signaling cascade. Importantly, the antihypertrophic effects of Ang-(1-7) were prevented by N(G)-nitro-l-arginine methyl ester (L-NAME) and 1H-1,2,4oxadiazolo4,2-aquinoxalin-1-one (ODQ), suggesting that these effects are mediated by NO/cGMP. Taken together, these data reveal a key role for NO /cGMP pathway as a mediator of Ang-(1-7) beneficial effects in cardiomyocytes.

