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Physiological Roles of NM1-D-A(NMDA) or/ and Glycine on The
Stomach
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The effect of NMDA(N-methyl-D-aspartate)or/and glycine on acid secretion from the
isolated rat stomach and cold-restraint stress (CRS)-induced gastric mucosal lesions in

mice were investigated herein.

NMDA or/and glycine on acid secretion were studied using the everted preparation of

rat stomach. Glycine at 10°M to 10”™ induced acid secretion, and the maximal



secretion was obtained at 10° M, that is approximately 1.6-fold of the spontaneous
secretion. Stimulation of acid secretion by glycine at 10~°M was inhibited by
strychnine, atropine, bicuculline and proglumide, but not by cimetidine. NMDA at
10*M and 10°M alone had no effect on acid secretion, but reduced the
oxotremorine-stimulated acid secretion . These response of NMDA were potentiated
by glycine 10°M in the perfusing medium. The potentiation of NMDA responses by
glycine was not prevented by strychnine at 10°M.

On the other hand, whether NMDA protects gastric mucosa via NO, enhanced by
glycine, and by altering cAMP/cGMP ratio were studied using cold-restraint
stress()CRS-induced gastric lesions in mice. Gastric lesions induced by CRS caused
an increase of cCAMP/cGMP ratio were studied using cold-restraint
stress(CRS)-induced gastric lesions in mice. Gastric lesions induced by CRS caused
an increase of cAMP/cGMP ratio in the stomach. NMDA administered
intraperitoneally (i.p.) to mice at 0.2 mg/kg-2 mg/kg showed a protective effect on
gastric lesions induced by CRS. NMDA at 1 mg/kg (i.p.) had about 7094 prevention
on the development of gastric ulcers. A high correlation ()r=0.779,p<0.001) of NMDA
treatment and reduction of CRS-induced ulcer index by CRS was observed. NMDA
significantly attenuated the increase in the cAMP/cGMP ratio and gastric lesions on
the CRS stomach. Glycine (0.2mg/kg — 0.5 mg/kg) dose-dependently enhanced the
protective effect of NMDA on mucosal layer in the CRS stomach.L-NNA
(N-nitro-L-arginine, a NO synthase inhibitor,i.p.)at 10 mg/kg potentiated the

CRS-induced gastric lesions.

These results suggest that 1.)glycine induces acid secretion via strychnine-sensitive
glycine sites, probably located mainly in the cholinergic neurons; 2)NMDA reduces
the oxotremorine-stimulated acid secretion, and the response is potentiated by glycine
via strychnine insensitive glycine sites to modulate NMDA sensitivity; 3.)NMDA
or/and glycine may be involved in the modulation of gastric acid secretion; 4.) NMDA
receptors may participate in a physiological modulation of gastric mucosal barrier by
relesing endogenous NO and attenuating the elevation of cAMP/cGMP ratio in the
CRS stomach; 5.)glycine may also be an endogenous ligand capable of modulating
NMDA sensitivity.
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