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Mechanism of pancreatic beta-cell proliferation regulated by nervous system

Ito, Yuzuru

3,600,000
P B Brdu
MING Brdu

B IRS-2/Akt/cyclin D2

GLP-1 GLP-1 B

GLP-1 B
B o
in vivo
bethanechol B in vitro
MING beEhanechol Brdu

This study investigated the role of muscarinic agonists or acetylcholine in
regulating the pancreatic 3 -cell mass and glucose homeostasis. The B -cell mass and proliferation
increased following oral administration of bethanechol in wild-type mice. The muscarinic agonists
also increased the incorporation of BrdU into islets isolated from wild-type mice and MING cells. In

IRS-2 knockout mice, oral administration of the muscarinic agonist did not increase the B -cell
mass or proliferation. The phosphorylation of Akt induced by oral administration of bethanechol was
observed in wild-type mice, but not in IRS-2 knockout mice. The secretion of GLP-1 was also
stimulated by bethanechol in wild-type mice, and the GLP-1 antagonist partially inhibited the
bethanechol-induced increase in the 3 -cell mass. This proliferative effect was dependent on the
IRS-2/Akt pathway. The bethanechol-stimulated release of GLP-1 may be indirectly associated with (3
-cell proliferation.
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