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Over the last 10 years, our laboratory has described the epicardial coronary endothelial dysfunction associated with left ventricular hypertrophy (LVH), the main morphological change of the heart in response to chronic overload. After two months of aortic constriction in a porcine model, echocardiographic studies have confirmed the development of the LVH, attested by an increase in the left ventricle-to-body ratio. Moreover, histological studies have demonstrated the significant increase in cardiomyocytes diameter and the presence of interstitial fibrosis. At the vascular level, reactivity studies performed in organ chamber experiments have demonstrated that the integrity of endothelium-derived relaxing factors pathways were altered, characterized by decreased endothelium-dependent relaxations to serotonin (Gi-protein mediated relaxations) and bradykinin (Gq-protein mediated relaxations), whereas the endothelium-independent relaxations were preserved. This alteration is mainly explained by a decreased bioavailability of nitric oxide for smooth muscle cells as well as by increased oxidative stress state. Hence, to confirm the impact of oxidative stress on the endothelial dysfunction, catalase and tetrahydrobiopterin have been incubated in presence of coronary rings; this ex vivo addition has restored the endothelial function, justifying the chronic oral administration of antioxidants to animals. Hence, the impact of treatment with compounds having antioxidant properties such as probucol, quinapril (ACE inhibitor), atorvastatin (statin) and N-acetylcystein have been assessed. Regarding their different antioxidant power, thanks to their different molecular targets, some compounds have prevented the development of both LVH and the associated endothelial dysfunction whereas some other only had a partial positive impact on the epicardial coronary endothelial dysfunction.
