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Endothelial function is usually defined as an unimpaired bioavailability of nitric oxide (NO). Classical risk factors for atherosclerosis are associated with endothelial dysfunction i.e. a reduced production and/or accelerated degradation of NO. Endothelial dysfunction in turn predisposes to atherosclerosis.  Endothelial NO synthase (eNOS) is the dominant NOS isoform in the vasculature responsible for most of the NO produced.  Thus, an upregulation of eNOS gene expression has been considered a possible approach to prevent endothelial dysfunction. Indeed a number of compounds have been identified that enhance eNOS transcription and/or stabilize its mRNA. However, several types of vascular disease lead to an upregulation of eNOS per se, but at the same time the enzyme becomes “uncoupled”. An uncoupled eNOS generates superoxide at the expense of NO.  The NOS heme-dioxy intermediates formed during catalysis are unstable and will release superoixde if electrons are not delivered to the heme at a sufficient rate.  The NOS cofactor (6R-)5,6,7,8-terahydrobiopterin (BH4) seems to be essential for this electron transfer. Oxidation of BH4 due to vascular oxidative stress may represent a major cause of BH4 deficiency. Several types of cardiovascular pathophysiology are associated with enhanced expression of NADPH oxidases and increased oxidative stress in the vasculature. Oxidation of BH4 due to vascular oxidative stress can cause BH4 deficiency.  Thus, upregulation of eNOS expression alone is unlikely to provide a beneficial effect against cardiovascular disease.  Successful compounds must have additional properties that lead to a reduction of oxidative stress and a recoupling of O2 reduction and NO formation at the NOS heme. 

