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Physiological Roles of Taurine in Rat Gastrointestinal Tract
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The effect of Taurine(Tau) on acid secretion, mucosal permeability, signal
transduction, and immunohistochemical localization of taurinergic neurons in rat
stomach were localized with immunohistochemical methods using antibody against
Tau synthesizing enzyme,.cysteine sulfinic acid decarboxylase (CSAD). Myenteric

plexus and submucosal plexus were found to contain CSAD-positive nerve fibers.

The effect of Tau on gastric acid secretion was investigated in an everted preparation
of isolated rat stomach. Tau at 10°M to 10™* M induced acid secretion, and the
maximum secretion was obtained at 10 M, which was approximately 1.6 fold of the
spontaneous secretion . The Tau-induced acid secretion was inhibited by bicuculline,
atropine but not bycimetidine, proglumide and strychnine. Atropine and tetrodotoxin
completely inhibited the acid secretion induced by low concentrations of Tau and
partially induced by high concentrations of Tau. Intracellular cAMP contents in the
stomach was significantly increased by Tau treatment in a dose- dependent manner. A
high correlation(r=0.859, p<0.001)between concentration of Tau and cAMP was
observed. Therefore, it is suggested that Tau-induced acid secretion may act through A
type of GABA receptor, which located mainly on the cholinergic neurons and partially

on the noneuronal cells in the rat stomach.

On the other hand, the effect of Tau on the paracellular permeability of the mucosal
layer was investigated in the isolated rat stomach and the duodenal segment. Several
researchers have reported that acidification can induce paracellular mucosal layers
were studied using transepithelial flux of ['*CY) mannitol. Mannitol is a useful size
probe to determine mucosal permeability of tight junction and its movement across
intact epithelium was limited to the paracellular pathway. The concentration of Tau
from 10”M to 10™*M produced a dose-dependent decrease of permeability coefficient
of mannitol in the stomach, and the maximal inhibition of permeability of mannitol
was obtained at 10°M. In the absence of extracellular Ca>*, the paracellular
permeability of stomach is lower than that in the physiological condition, and it
cannot be further decreased by Tau. In the duodenal segment, Tau ranging form 10°M
to10™* M produced a dose-dependent increase of permeability coefficient of mannitol,
and the maximal stimulation was obtained at 10°M. The absence of extracellular Ca*"
also decrease the basal level of duodenal permeability, and it can also decrease the
basal level of duodenal permeability, and it can also be stimulated by Tau in a minor
degree. In addition, intracellular cAMP contents was significantly increased by Tau

treatment in the stomach but not in duodenal segment. As for the effect on Ca** free



solution, there were no apparent difference in the presence of the Tau in the stomach.
In the duodenal segment there were apparently different in the presence of the Tau.
These results indicate that Tau-mediated apical acidification decrease the paracellular
permeability in the stomach. The mechanisms of Tau on the permeability were
involved with increase of intracellular cAMP contents as well as acid secretion.
Extracellular Ca®" may not involved in the action of Tau on the paracellular
permeability in the isolated stomach. In the duodenal segment, Tau increased
paracellular permeability of mucosal layer in a Ca®" - dependent manner, no

correlation with cellular cAMP was observed.

All these results indicate that 1) taurinergic neurons are involved in the modulation of
gastric acid secretion. 2 ) Tau induced acid secretion via GABA receptor probably
located mainly in the cholinergic neurons. 3 ) Tau produced a dose dependent decrease
of permeability coefficient in the rat stomach.The mechanisms of Tau on the
permeability included the increase of intracellular cAMP as well as acid secretion. 4 )
Tau produced a dose dependent increase of permeability coefficient in the rat
duodenal segment. The action of Tau on the paracellular permeability in the
duodenal segment required extracellular Ca>" but had no participation of intracellular
cAMP.



