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Involvement of TRPM2 in insulin secretion and diabetes pathogenesis
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Insulin secretion from pancreatic b-cells is the only efficient means
to decrease blood glucose concentrations. Many electrophysiological studies have shown
that not only ATP-sensitive K' and voltage-gated Ca* channels, but also many other ion
channels are involved in insulin secretion. We previously revealed that TRPM2 is expressed
in pancreatic [3-cells and could be involved in insulin secretion. To clarify whether
TRPM2 could be a target for the diabetes therapy, we analyzed the wild-type (WT) and TRPM2-KO
mice fed a high fat diet. WT mice fed a high fat diet exhibited high blood glucose levels,
despite high plasma insulin levels. That is because insulin resistance developed in WT
mice. On the other hand, TRPM2-KO mice fed a high fat diet did not exhibit drastic changes
in blood glucose levels and plasma insulin levels compared with TRPM2-KO mice fed a normal
diet. |In addition, insulin resistance did not develop in TRPM2-KO mice. In WT mice fed
a high fat diet, TRPM2 mRNA expression levels in islets, liver and white adipose tissue
were higher than those in WT mice fed a normal diet. These results suggest that TRPM2 could
be involved in diabetes pathogenesis.

3,300,000 990,000 4,290,000




1984
ATP R K*
KATP
ca*
KATP
2,200
Kare
QoL

KATP

Kare

GLP-1

TRPM2

TRPM2

1 TRPM2

TRPM2 N1326D ADPR
IQmotif-mutant Ca?

Site-directed mutagenesis
TRPM2  PKA

RRXS/T S/T A

HEK293
2
TRPM2
TRPM2
ab/db
TRPM2 mRNA
RT-PCR
1 TRPM2
PKA
RRXS/T S/T A
T9A, S11A,
T25A, S38A, S187A, S225A, S1169A, S1176A
TRPM2 ADPR
CADPR
N1326D
mutant
PKA
N1326D mutant ADPR
2

TRPM2



TRPM2
1
TRPM2
TRPM2
2
TRPM2
RT-PCR
TRPM2
TRPM2
TRPM2
TRPM2
TRPM2

10,

Plasma insulin {(ng/mL)

[ ]

TRPM2

N A O @

e

12

B 11 14
Time (week)

17

TRPM2

TRPM2

£
th

[ B WT

E‘””L_ B TRPMZ-KOD ** _‘ ,
g |\‘ & | T ol ]
§T5| x__l‘.._ . L
'._9 50 | . - : L} & -
g | Sty I
@ 25[

% %5 30 45 80 0 15 30 45 60

Time {min) Tima (min)
2
TRPM2
12
TRPM2
1

(DUchida K and Tominaga M. The role of
thermosensitive TRP (transient receptor
potential) channels in insulin secretion.
Endocrine J. 58. 1021-1028 (2011)
https://www.jstage. jst.go.jp/article/en
docrj/58/12/58 EJ11-0130/ article

2
Uchida K and Tominaga M. The role of
TRPM2 channels in pancreatic b-cells
functions. 2012 International ion channel
conference. 2012 8 24

Uchida K and Tominaga M. The role of
thermosensitive TRP (transient receptor
potential) channels in pancreatic b-cells
functions. 89

1. TRP 2012 3

27



http://ww.nips.ac. jp/cs/photo_member/u
chida/uchida.html

o
UCHIDA KUNITOSHI

20581135
@
®




