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Endothelial dysfunction can be characterized by low levels of cytoprotective vasodilator nitric oxide (NO) and over production of cytotoxic vasoconstrictor, peroxynitrite (ONOO-). Therefore, ratio r of NO concentration to ONOO- concentration can be used as biomarker of the endothelial dysfunction. In a fully functional endothelium, a balance between NO and ONOO- is high and this balance is reflected by high r value (r>5.0). At severe endothelial dysfunction, an imbalance between NO and ONOO- is reflected by low r value (r<1.0). NO release is stimulated mechanically and chemically and its concentration changes are sinusoidal in each beat of the heart (in both diastole and systole).  Nanosensors were used to measure simultaneously a concentration of NO and ONOO- ex vivo and in vivo in the beating heart of normotensive (WKY) and hypertensive (SHR) rats. Heart failure was induced by permanent occlusion of the left coronary artery. NO/ONOO- balance was higher (about 30%) in WKY than in SHR rats. The induction of heart failure decreased NO/ONOO- ratio due to decrease of NO production and increased ONOO- generation. In the failing heart, NO/ONOO- imbalance was reflected by low r (1.6 ± 0.2 for WKY rats and 0.9 ± 0.3 in SHR rats). A four week treatment with L-arginine, angiotension-converting enzyme inhibitor, ramipril or beta-adrenergic receptor blocker, nebivolol partially restored NO/ONOO- balance in failing hearts of SHR rats and more significantly in WKY rats. The restoration of NO/ONOO- balance correlated positively with the improvement of haemodynamic parameters: LVEDP, CFI, AFI and EHP.

