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Abstract

The enteric nervous system, along with extrinsic adrenergic and cholinergic innervations, play sub-
stantial roles in the regulation of gastrointestinal motility, secretion, blood flow, and the immune system by
releasing various neurotransmitters, hormones and peptides. Nonadrenergic noncholinergic (NANC)
nerves, one of the intrinsic innervations, are nitrergic and mediate peristaitic waves, inhibitory responses,
or relaxing mechanisms of the gastrointestinal tract, including the lower esophageal sphincter (LES). The
LES has important physiological roles in allowing the passage of food and/or liquid in response to swallow-
ing, while preventing gastroesophageal reflux by keeping the circular muscle contracted. LES contractility
is one of the crucial factors in preventing regurgitation during general anesthesia. Isometric contraction
model using rabbit LES showed that NANC relaxation was mediated by endogenously released nitric oxide
(NO) from the myenteric plexus and that intravenous anesthetics ketamine and midazolam inhibit NANC
relaxation via NO-3’,5’-cyclic guanosine monophosphate (cGMP) pathway modulation. The inhibitory
mechanisms for ketamine involved the generation of superoxide anions. Furthermore, the peripheral
N-methyl-p-aspartate (NMDA) receptors in the myenteric plexus mediate NANC relaxation by modulating
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extracellular production of superoxide anions, thus eliminating the relaxant effect of endogenous NO.
Although the role of peripheral excitatory amino acids in the regulation of gastrointestinal motility under
physiological and pathological conditions remains unclear, functional linkage of peripheral NMDA recep-
tors in the myenteric plexus and the NO-cGMP pathway leading to smooth muscle relaxation could provide
a key for elucidating the roles of endogenous NO in regulating gastrointestinal motility.

Key words: nitric oxide, nitric oxide synthase, NMDA receptor, gastrointestinal motility,

lower esophageal sphincter, anesthetics
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