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Glucose metabolism in ghrelin conditional KO mice
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Ghrelin reportedly restricts insulin release in islet b-cells via Gi-proteins and
thereby regulates glucose homeostasis. This study explored whether ghrelin regulates cAMP signaling and wh
ether this regulation induces insulinostatic cascade in islet b-cells. Furthermore, this study aimed to cl
arify whether ghrelin counteracts effects of GLP-1, a physiological incretin hormone that promote glucose-
induced insulin release in rat islet b-cells.

Ghrelin directly interacts with b-cells to attenuate glucose-induced cAMP production and PKA activation, w
hich lead to activation of Kv channels and suppression of glucose-induced [Ca2+]i increase and insulin rel
ease. Ghrelin potently attenuates GLP-1-induced cAMP production, [Ca2+]i increases and insulin release in

b-cells. These findings indicate that interaction between ghrelin and GLP-1 plays an important role in phy
siological regulation of glucose-induced insulin release.



(GHS-R)

Nature 402, 1999; MNature 407, 2000;
Nature 409, 2001

1 « )
GHS-R
(Diabetes 51, 2002;
Diabetes 55, 2006; Int. J. Pept. 2010)
2

(Diabetes 53,
2004; Diabetes 55, 2006; Diabetes 56,
2007)
3

(Diabetes 55, 2006)

Smith
ob/ob

(Cell Metab. 3, 2006)

Cre/LoxP

Glucagon-like peptide-1 (GLP-1)

@
Wistar KO
C57BL/6J

2.8 mM

8.3 mM
ELISA
@B Ca* [Ca*];
B Ca?*
fura-2/AM B
ca*
[Ca*], 340nm
380nm 510nm
F340/F380
B
ATP K*
Tolbutamide 100 pM
B
)
OGTT
(€H) loxP
Ghrelin-flox
Cre Insulin-Cre
Cre
Glucagon-Cre
B
KO B Ghr-KO
a KO
a Ghr-KO
invivo in
vitro
2
CAMP
B K* Kv
[Ca*];
B
ATP K*
C a.2+
CAMP 6-Phe-cAMP B Kv
6-Phe-cAMP
Kv
[Ca*];
B cAMP
Kv [Ca®],



3 GLP-1 8.3 mM
CAMP
GLP-1
4 8.3mM
GLP-1
forskolin B
[Ca*];
5
GLP-1
CAVP
6
0GTT
OGTT
KO
OGTT

B
AC
B cAMP
GLP-1
GLP-1
B CAMP

Yoshida M, Dezaki K, Uchida K, Kodera

S, Lam NV, Ito K, Rita RS, Yamada H,
Shimomura K, Ishikawa SE, Sugawara H,
Kawakami M, Tominaga M, Yada T, Kakei M.:
Involvement of cAMP-EPAC-TRPM2 activation
in glucose- and incretin-induced insulin
secretion. Diabetes 2014 [Epub ahead of
print],
doi: 10.2337/db13-1868

Takei M, Dezaki K, Ishii H, Nishio S,
Sato Y, Suzuki S, Yada T, Komatsu M.: A new
experimental model of ATP-sensitive K*
channel-independent insulinotropic
action of glucose: a permissive role of
cAMP for triggering of insulin release
from rat pancreatic 3 -cells. Endocrine J.
60: 599-607, 2013,
http://dx.doi.org/10.1507/endocrj.EJ12-
0388

Dezaki K, Yada T.: Islet (3 -cell

ghrelin signaling for inhibition of
insulin secretion. Methods Enzymol. 514:
317-331, 2012,
doi: 10.1016/B978-0-12-381272-8.00020-9

Damdindorj B, Dezaki K, Kurashina T,
Sone H, Rita R, Kakei M, Yada T.: Exogenous
and endogenous ghrelin counteracts GLP-1
action to stimulate cAMP signaling and
insulin secretion in islet 3 -cells. FEBS
Lett. 586: 2555-2562, 2012,
doi: 10.1016/j.febslet.2012.06.034

Dezaki K, Damdindorj B, Sone H, Dyachok
0, Tengholm A, Gylfe E, Kurashina T,
Yoshida M, Kakei M, Yada T.: Ghrelin
attenuates cAMP-PKA signaling to evoke
insulinostatic cascade in islet  -cells.
Diabetes 60: 2315-2324, 2011,
doi: 10.2337/db11-0368.

GLP-1
91
2014 03 16 18
. Zucker fatty

34

2013 10 11 12

o GLP-1

56
2013 05 16
18
B Kv 90
2013 03 27 29
: B CAMP
55

2012 05 17 19



- Gl
Research 40-47 2013
Dezaki K, Damdindorj B, Kurashina T,
Yada T.: Ghrelin’ s novel signaling in
islet [ -cells to inhibit insulin
secretion and its blockade as a promising
strategy to treat type 2 diabetes. Ghrelin
in Health and Disease, Humana Press, 51-71,
2012

@
DEZAKI, Katsuya

@
YADA, Toshihiko



