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Ghrelin, a ligand for the growth hormone secretagogue receptor (GHSR), is an orexigenic hormone produced in the
gastrointestinal tract. Plasma ghrelin rises before meal and dramatically decreases after feeding. The complete regulatory
mechanisms of ghrelin signaling still unknown. The present study reveals that G protein-coupled receptor, family C,
group 5, member B (GPRC5B) is an important regulators for ghrelin signaling. In the current study, we found that
ghrelin producing cells express high levels of mRNA encoding G protein-coupled receptor, family C, group 5, member
B (GPRC5B). Glutamate, a putative GPRC5B agonist candidate, inhibited acyl-ghrelin secretions in ghrelin cell lines
and primary gastric mucosal cells. Ghrelin expression was significantly inhibited by glutamate treatment in ghrelin cell
lines. Moreover, D-glutamate did not changed acyl-ghrelin concentrations and mRNA expression of ghrelin. Thereafter,
a small interfering RNA (siRNA) targeting the sequence of GPRC5B blocked the inhibitory effects of glutamate
in acyl-ghrelin secretion. Moreover, pretreatment with glutamate blocked the effects of the norepinephrine (NE)-
induced ghrelin elevation in primary cultured gastric mucosal cells. Next, we investigated the signaling mechanisms
of GPRCS5B-inhibited ghrelin signaling. Our result showed that GPRC5B-inhibited ghrelin secretion via extracellular
signal-regulated kinase (ERK) pathway. It was also observed that glutamate treatment significantly increased mRNA
expression levels of cAMP response element-binding protein2 (CREB2) in ghrelin cell lines. After that, we investigated
the effects of glutamate on food intake and acyl-ghrelin secretions in mice. We observed that glutamate administration
inhibited both food intake and plasma acyl-ghrelin concentrations in mice. Thus, the current study suggests that

GPRCS5B is one of the important candidates to regulate ghrelin expression and secretion in ghrelin cells.
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