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A previous study showed that the gastric migrating motor contraction (MMC) propagates downward in the alimentary
tract. However, the initiation site of MMC remains unclear. Some in vivo and in vitro studies have shown that ghrelin
and motilin in combination initiate and regulate gastric phase Il MMC. These hormones induce a synergistic phasic
response in the isolated stomachs in a dose-dependent manner. In addition, motilin-induced contractions are regulated
by a ghrelin-mediated GABAergic pathway. Therefore, it was hypothesized that there could be a specific area in the
stomach where the motilin binds with its receptor and initiates gastric phase III. The aims of this study were to: 1)
determine the most sensitive and responsive site for motilin-induced contractions in the stomach of Suncus murinus, 2)
examine the response of different parts of the stomach to the coadministration of motilin and ghrelin, and 3) elucidate
the underlying mechanism of motilin-induced gastric contractions.

Stomachs of S. murinus were sectioned into four parts: fundus, proximal corpus (includes the cardia), distal corpus,
and antrum. Using an in vitro organ bath system, motilin- and/or ghrelin-induced gastric contractile patterns under
pretreatment with different agonists and antagonists were studied. Quantitative PCR (qPCR) was performed to measure
the mRNA expression of the motilin receptor, GPR38. Distribution of ghrelin-immunopositive cells and mRNA
expression of the GHSR in the different segments of the S. murinus stomach were examined using immunohistochemical
analysis and reverse transcription PCR (RT-PCR), respectively.

The results of this in vitro study indicate that the proximal corpus and cardia are the important sites for motilin-induced
contractions and show high mRNA expression of the motilin receptor GPR38. Treatment with 10” M motilin stimulates
contractions in all the stomach segments. However, treatment with low motilin concentration (10™"° M) stimulates
contractions only in the proximal corpus, suggesting that the proximal corpus is the initial site of motilin-induced
contractions and the MMC propagates from the proximal corpus to the distal region of the alimentary tract. The present
study also showed that ghrelin-induced contractions in the presence of motilin varied in different stomach segments,

and these contractions were mediated by the cholinergic neural pathway in the myenteric plexus. Treatment with 10"



M motilin induced contractions only in the fundus and proximal corpus. The mRNA expression of the ghrelin receptor
GHSR was detected in all the stomach segments. Moreover, the density of ghrelin-immunopositive cells was found to
be significantly higher in the fundus and proximal corpus than in the other stomach segments. These results suggest
that the fundus and proximal corpus (constituting the proximal stomach) are most sensitive and responsive to motilin-
and ghrelin-induced synergistic contractions. The present study showed that pretreatment with the GABA, antagonist
bicuculline reversed ghrelin antagonist d-lys3-GHPR6 attenuated motilin-induced gastric contractions. Moreover, the
GABA; antagonist phaclofen also reversed ghrelin antagonist d-lys3-GHRP6 inhibited gastric contractions but less
effectively than the GABA , antagonist bicuculline.

Adenosine and dopamine are well-known neurotransmitters and neuromodulators of the central nervous system and
enteric nervous system. Several studies have shown that adenosine and dopamine regulate the inhibition of GABAergic
neurons. In addition to their numerous functions, adenosine and dopamine aid in modulating gastrointestinal motility.
Involvement of adenosine and dopamine in motilin-induced contractions was determined using the different stomach
segments and the entire stomach. The results clearly showed that adenosine and dopamine partially reversed ghrelin
antagonist attenuated motilin-induced contractions. The roles of adenosine A,, receptor and dopamine D, receptor in
regulating motilin-induced contractions were examined. Simultaneous pretreatment with the agonists of both these
receptors almost completely recovered motilin-induced contractions in all the stomach segments, as well as in the whole
stomach, suggesting that adenosine and dopamine played key roles in motilin-induced gastric contractions in S. murinus
via the A,, and D, receptors, respectively.

It can be concluded that each gastric segment shows a different response to motilin and/or ghrelin. The fundus and
proximal corpus, including the cardia, are most sensitive and responsive to motilin- and/or ghrelin-induced synergistic
gastric contractions. This suggests that the proximal part of the stomach together with fundus is the initial contractile
site for the onset of MMC. In addition, the results indicate that adenosine and dopamine play vital roles in regulating

motilin- and ghrelin-induced gastric contractions via the A,, receptor and D, receptor, respectively.
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