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Threeldimensional analysis of beta cell proliferation induced by the vagal
signals
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We explored the mechanisms of vagal signal-mediated adaptive [ -cell
proliferation which is involved in B -cell mass increments during obesity development. First, we
generated vagal nerve-visualized mouse and analyzed three-dimensional anatomy of the pancreas,
applying a tissue-clearing technology. We found that pancreatic parasympathetic ganglia adjacent to
distinct islets seemed to be connected to each other by the same vagal fibers. Next, we developed in

vivo optogenetic vagal nerve stimulation methods. Acute vagal activation enhanced glucose
stimulated insulin secretion, and chronic vagal activation induced (3 -cell proliferation and thereby
increasing B -cell mass. Moreover, vagal activation prevented elevation of blood glucose in
insulin-deficient diabetic model mice. We clarified the importance of vagal nerves in control of
both functions and volume of B -cells, and showed the potential of vagal-nerve activations as a
novel therapeutic option for insulin-deficient diabetes.



20 1 2

extracellular-signal regulated kinase ERK - -
p

(Science 22: 1250, 2008)

Forkhead box M1 FoxM1 B

Nat Commun 8: 1930, 2017

FoxM1
Nat Commun 9: 5300, 2018

o

@ B B

® @



€Y

&)

®

@O G



93
2020
141 145
DOl
12
B 2020
47 53
DOl
131
- B B 2019
40-42
DOl
Kaneko Keizo Satake Chihiro lzumi Tomohito Tanaka Mamiko Yamamoto Junpei Asai Yoichiro 19
Sawada Shojiro Imai Junta Yamada Tetsuya Katagiri Hideki
Enhancement of postprandial endogenous insulin secretion rather than exogenous insulin 2019
injection ameliorated insulin antibody-induced unstable diabetes: a case report
BMC Endocrine Disorders 5
DOl
10.1186/s12902-018-0326-3




41 38

2021

62

2019

Vagal signal-mediated tissue regeneration and its therapeutic potential in aged animals
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