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STIMULATION OF SOLUBLE GUANYLATE CYCLASE LEADS TO ATTENUATE CARDIAC FIBROSIS IN PRESSURE-OVERLOADED RAT HEART 
T. Tsuruda, H. Masuyama, J. Kato, T. Imamura, K. Hatakeyama, Y. Asada, K. Kitamura

University of Miyazaki, Miyazaki, Japan
Background: Cardiac fibrosis is a hallmark of cardiovascular remodeling associated with hypertension.  The purpose of this study is to explore the mechanism of soluble guanylate cyclase (sGC) stimulation leading to intracellular cGMP elevation on modulating cardiovascular remodeling in pressure-overloaded rat heart.  
Methods and Results: Eight-week-old male Wistar rats with hypertension induced by suprarenal aortic constriction (AC) were treated orally with 2 mg/kg/day of the sGC stimulator BAY41-2272 for 14 days.  Both the blood pressure and the heart weight remained unchanged following the treatment with BAY41-2272; however, AC-induced left ventricular (LV) accumulation of collagen in the perivascular area and myocardial interstitium was significantly (p<0.05) decreased, accompanied by reducing the gene expressions of type 1 collagen (p<0.01) in the LV by BAY41-2272.  In addition, BAY41-2272 significantly (p<0.01) suppressed AC-induced increases of angiotensin converting enzyme (ACE) mRNA and of its enzymatic activity, decreasing Ang II concentration in the LV.  ACE immunoreactivity was specifically localized in the endothelium of newly formed capillary vessels in the interstitium, while BAY41-2272 lowered AC-induced increase of capillary vessel number (p<0.01) in the LV, reducing protein expressions of vascular endothelial growth factor (p<0.01) and hypoxia inducible factor (HIF)-1alpha (p<0.05).  In cultured cardiomyocytes, BAY41-2272 (1 micro mol/L) directly inhibited the hypoxia-induced HIF-1alpha expression.  
Conclusion: These data suggest that the stimulation of sGC by BAY41-2272 attenuates cardiac fibrosis in rats with AC-induced hypertension by suppressing HIF-1alpha and angiogenic process during the pressure overload. 

