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Comprehensive analysis of the mechanisms of pancreatic beta cell proliferation
by vagal nerve signals for therapeutic application
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In this project, we explored the molecular mechanisms of vagal nerve
signal-mediated cell proliferation and organ regeneration and its therapeutic potential in
pancreatic beta cells and the liver. First, we applied a tissue-clearing technology to the pancreas
in order to analyze the anatomy of the vagal nerve system within the pancreas. We found that many of

intra-pancreatic parasympathetic ganglia are located in the vicinity of islets. Next, we tested
whether vagal nerve signals could induce beta cell proliferation in aged animals, in which cell
proliferation capacity is known to be severely restricted. We found that high fat diet feeding
promoted beta cell proliferation and increased beta cell mass through vagal nerve signals even in
aged mice. Moreover, we clarified that vagal nerve signals are critically involved in liver
regeneration after partial hepatectomy and elucidated the molecular mechanism by which vagal nerve
signals induce hepatocyte proliferation.
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Vagal signal-mediated tissue regeneration and its therapeutic potential in aged animals
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