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This presentation will show, with specific examples, the application of nanomedical systems to study and diagnose the early signs of endothelial dysfunction. Endothelial dysfunction has been implicated in several cardiovascular diseases including atherosclerosis, diabetes, obesity, hypertension, aneurism, and contributes to the impaired wound healing, coronary and systemic perfusion and congestive heart failure. New nanosensing techniques have been developed to monitor simultaneously real-time (1-5µs), kinetics, dynamics, and concentrations of nitric oxide generation as well as a generation of oxidative and nitroxidative species: superoxide (O2-) and peroxynitrite (ONOO-) in normal and dysfunction endothelium. Uncoupling of constitutive nitric oxide synthase (eNOS), a high activity of NAD(P)H and/or low levels of SOD may lead to a reduction in bioavailable nitric oxide (NO), the overproduction of O2- and highly cytotoxic ONOO-. At high concentrations, ONOO- was isomerize to generate a highly aggressive oxidative species including: NO2•, OH• and NO2+. This process initiates a cascade of events leading to enzymes deactivation, DNA damage, nitrosylation apoptosis. The ratio of NO concentration [NO] to peroxynitrite concentration [ONOO-] was used as an indication of endothelial dysfunction. In a functional endothelium, the [NO]/[ONOO-] is higher than 5.0. In the highly or severe dysfunctional endothelium, the ratio of [NO]/[ONOO-] is lower than 1.0 and 0.5 respectively. Endothelial [NO]/[ONOO-] imbalance was <0.5 in ischemia stroke and wounds. In diabetes, hypertension and atherosclerosis [NO]/[ONOO-] was in the range of 0.5-2.0. The [NO]/[ONOO-] balance can be partially restored after treatment with some statins and beta-blockers.

