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Endothelial dysfunction is an early marker for cardiovascular diseases and may result from increased production of superoxide (O(sub)2(sup)-), decreased concentration of bioavailable nitric oxide (NO), produced by the endothelium. The dysfunctional endothelium affects nitric oxide (NO) induced vasodilatation. NO and O(sub)2(sup)- can react rapidly to form the peroxynitrite ion (ONOO(sup)-), a highly cytotoxic compound. Deficiency of bioavailable NO and ONOO(sup)- induced high nitroxidative stress and/or a combination of these are common features of cardiovascular diseases. This work discusses the use of nanomedical/nanotechnological systems to monitor in vivo and ex vivo NO/O(sub)2(sup)-/ONOO(sup)- imbalance in dysfunctional cardiac and vascular endothelial cells.
A concentration of NO, O(sub)2(sup)-, ONOO-was measured simultaneously with nanosensors (diameter 300+/-30 nm). A ratio of NO concentration to ONOO- concentration (k=[NO]/[ONOO(sup)-] was used as an indicator of endothelial dysfunction. [NO]/[ONOO(sup)-] decreased from 5.8+/-0.8 in normal endothelium to: 0.70+/-0.08, after myocardial infarction, (spontaneously hypertensive rats), 0.38+/-0.07 in human umbilical vein endothelial cells exposed to ox-LDL (50 &#956;g/ml), 0.42+0.05 in aorta of diabetic Wistar-Kyoto rats, 0.70+/-0.07 in aorta of atherosclerotic rabbits. NO/ONOO(sup)- imbalance was significantly reversed (5-7 fold increase in the  [NO]/[ONOO(sup)-] ratio) after treatment with selected statins (atorvastatin, simvastatin) or beta-blockers (nebivolol, metaprolol). Statins and beta-blockers appreciably increased endothelial nitric oxide synthase (eNOS) protein expression, reversed eNOS uncoupling, restored bioavailable NO and significantly decreased the level of O(sub)2(sup)- and cytotoxic ONOO(sup)-.
In the failing heart, [NO]/[ONOO-] imbalance was partially restored and hemodynamic improved after treatment with nebivolol (5 mg/kg/daily) or atorvastatin (20 mg/kg/daily).

