Nitric oxide:

Nitric Oxide Synthesis and Function
Vasodilators, such as acetylcholine, do not exert their effects upon the vascular smooth muscle cell in the absence of the overlying endothelium. When acetylcholine binds its receptor on the surface of endothelial cells, a signal cascade, coupled to the activation phospholipase C- (PLC), is initiated. The PLC-mediated release of inositol trisphosphate, IP3 (from membrane associated phosphatidylinositol-4,5-bisphosphate, PIP2), leads to the release of intracellular stores of Ca2+. In turn, the elevation in Ca2+ leads to the liberation of endothelium-derived relaxing factor (EDRF) which then diffuses into the adjacent smooth muscle. Within smooth muscle cells, EDRF reacts with the heme moiety of a soluble guanylyl cyclase, resulting in activation of the latter and a consequent elevation of intracellular levels of cGMP. The net effect is the activation of cGMP-responsive enzymes which lead to smooth muscle cell relaxation. The coronary artery vasodilator, nitroglycerin, acts to increase intracellular release of EDRF and thus of cGMP. 

Quite unexpectedly, EDRF was found to be the free radical diatomic gas, nitric oxide, NO. NO is formed by the action of NO synthase, (NOS) on the amino acid arginine. 

arginine ----->  citrulline + NO

Nitric oxide is involved in a number of other important cellular processes in addition to its impact on vascular smooth muscle cells. Events initiated by NO that are important for blood coagulation include inhibition of platelet aggregation and adhesion and inhibition of neutrophil adhesion to platelets and to the vascular endothelium. NO is also generated by cells of the immune system and as such is involved in non-specific host defense mechanisms and macrophage-mediated killing. NO also inhibits the proliferation of tumor cells and microorganisms. Additional cellular responses to NO include induction of apoptosis (programmed cell death), DNA breakage and mutation. 

NOS is a very complex enzyme, employing five redox cofactors: NADPH, FAD, FMN, heme and tetrahydrobiopterin. NO can also be formed from nitrite, derived from vasodilators such as glycerin trinitrate during their metabolism. The half-life of NO is extremely short, lasting only 2-4 seconds. This is because it is a highly reactive free radical and interacts with oxygen and superoxide. NO is inhibited by hemoglobin and other heme proteins which bind it tightly. 

Chemical inhibitors of NOS are available and can markedly decrease production of NO. The effect is a dramatic increase in blood pressure due to vasoconstriction. Another important cardiovascular effect of NO is exerted through the production of cGMP, which acts to inhibit platelet aggregation. 
