Nitric oxide has several effects that may be beneficial in ischaemic stroke and useful in the management of hypertension in acute stroke. Some forms of nitric oxide synthase inhibition may also be beneficial. However, high concentrations of nitric oxide are likely to be toxic to brain tissue.

There are three forms of nitric oxide synthase - a neuronal type called nNOS, an epithelial type called eNOS, and an inducible form called iNOS. The latter is only expressed under certain conditions like immune system regulation by cytokines or pathological induction in the presence of endotoxins (bacterial lipopolysaccharide) and cytotoxins (which affect cytokine secretion). NO production is a stress response and can lead to either tissue injury because of its radical chemistry, or be cytoprotective, protecting cells from damage by destroying pathogenic microorganisms first. For example, stomach ulcers have lately been associated with a bacterial infection. Helicobacter pylori (H.pylori) causes ulcers and gastric cancers. Nitric oxide and particularly its superoxide derivative peroxynitrite cause DNA damage in the bacteria. 

NO can only be synthesized, however, if the amino acid arginine is available. Neuronal NOS critically depends on this substrate, which is mainly synthesized in adjacent glial cells and is transported into neurons. Arginine uptake into neurons is controlled by non-NMDA glutamate receptors. This became evident when these receptors were blocked by arginine-uptake inhibitors such as L-lysine which functions as antagonist of these glutamate receptors. The physiological role of nNOS in mechanisms such as long term potentiation has been shown to involve retrograde transport (diffusion) of NO synthesized in post synaptic neurons across the synaptic cleft into synapses, where they stimulated guanyl cyclase.

Nitric oxide binds to the heme group of cyclase. Other protein targets are metallo enzymes, where NO binds to Fe-S clusters. Aconitase is inactivated by NO, as is complex IV, the cytochrome oxidase in the inner membrane of mitochondria. Thus NO as an inhibitory effect on oxidative phosphorylation by blocking the electron transport chain and controlling the levels of citrate in the Krebs cycle essentially blocking the oxidative degradation of acetyl-CoA. 

NO is a short lived chemical transmitter, which is freely diffusible across membranes. The molecule possesses a small dipole moment because of the similar electronegativity of oxygen and nitrogen, making it essentially hydrophobic. Its reactivity is due to the unpaired electron in the outer valence orbital of its oxygen constituent.  NO is almost unreactive as free radical as compared to other oxygen radicals. Indeed, NO decays within seconds after its synthesis if left unbound in solution because it reacts with either molecular oxygen or superoxide. 

Anti-oxidants 
The free radical chemistry in cells can be prevented or at least diminished by adding antioxidants or free radical scavengers, molecules which have a high affinity and strongly react with these free radicals. Antioxidants are either hydrophilic or hydrophobic. Hydrophilic antioxidants include glutathione peroxidase, Fe(II) chelators like the proteins ceruloplasmin and transferrin, and hydroxylated aromatic molecules like uric acid or ascorbate (vitamin C). Hydrophobic antioxidants include flavin-nucleotide or carotene containing proteins and vitamin E. 

Melatonin too is a major physiological antioxidant (and hormone) by directly reacting with hydroxyl and peroxyl radicals, or by stimulating the expression of superoxide dismutase, glutathione peroxidase, or glutathione reductase. Melatonin has also been reported to inhibit nitric oxide synthetase. 
  Physiological role of NO as neurotransmitter 
In epithelial cells, NO causes vascular dilatation by controlling smooth muscle contractility. In the central nervous system it affects synaptic transmission stimulating learning and memory capacity. In blood plasma NO induces platelet aggregation, an important factor in wound healing and blood coagulation. It has been shown that hemoglobin is a major transport vehicle for NO in blood

From diabetes to hypertension, cancer to drug addiction, stroke to intestinal motility, memory and learning disorders to septic shock, sunburn to anorexia, male impotence to tuberculosis, there is probably no pathological condition where nitric oxide does not play an important role
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