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Improvement of therapeutic methods for cardiomyopathy/heart failure based on the fun
ctional analysis of stretch-activated ion channel
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Dilated cardiomyopathy (DCM) is a severe disorder defined by ventricular dilation
and cardiac dysfunction. A subset of familial DCM is caused by mutations of the genes encoding cytoskeleto
n. Here, we show that transient receptor potential vanilloid 2 gTRPVZ) is highly concentrated in the ventr
icular sarcolemma of patients with idiopathic DCM and animal models of cardiomyopathy. We found some tools

to inhibit the surface expression of and Ca2+ influx via TRPV2. In the animal models, blockade of TRPV2 a
meliorated cardiac dysfunction, and prevented DCM progression; Therefore, we propose that sarcolemmal accu
mulation or activation of TRPV2 initiated by membrane instability resulting from cytoskeleton abnormalitie
s contributes to cardiac dysfunction in DCM, and TRPV2 may be a promising therapeutic target for advanced
heart failure.



C a2+

TRPV2
J.Cell Biol. 161. 957-967 2003, Circ Res

93. 829-838 2003 TRPV2
TRPV2

TRPV2 ca*

TRPV2

TRPV2

TRPV2 Ca*

Hum. Mol. Gen.
2009 18.824-834 2009, FEBS Lett.583.

3600-3604, 2009

TRPV2
TRPV2
TRPV2
TRPV2
TRPV2
TRPV2 TRPV2
TRPV2
TRPV2
TRPV2
TRPV2 2-APB

C a_2+ Ca2+

Ca? Fura2
TRPV2
2007-259745

TRPV2
9 2
4
ANP
|
TRPV2
TRPV2 TRPV2
HTS 2007-259745
A, B ICyp= 20uM
200
A B (ICy, =
1uM) A3 A48 A63 B6
C ICo=  1uM
A3 A48 A63,C
TRPV2
TRP TRPV1
TRPC1 A
max
TRPV2
TRPV2
(fractional
shortening)
I
TRPV2
A65 A47 B33
TRPV2
TRPV2
TRPV2
TRPV2
TRPV2
TRPV2
TRPV2 2-APB
C a.2+
TRPV2
TRPV2
TRPV2



TRPV2
TRPV2
TRPV2 HEK293
TRPV2
TRPV2 N N )
(a-a.1-387)
TRPV2
2-APB
C )
TRPV2 N
TRPV2
In vivo
TRPV2 N
HIV TAT
11
N
(11R-NT) 11R-NT
11R-NT
TRPV2
11R-NT
N
(NT-Tg)
TRPV2
TRPV2
NT-Tg
(4C30)
(4C30/NT-Tg)
C30 Ca
CaMKl1
TRPV2
TRPV2
Cardiovascular
Research 2013 Vol. 99 (4) Editor’ s

choice
TRPV2

Iwata Y, Ohtake H, Suzuki 0, Matsuda J,
Komamura K, Wakabayashi S  Blockade of
sarcolemmal TRPV2 accumulation inhibits
progression of dilated cardiomyopathy.
Cardiovascular Research,99:760-768,
2013  doi: 10.1093/cvr/cvt163.

Maekawa K, Hirayama A, lwata Y, Tajima

Y, Nishimaki-Mogami T, Sugawara S, Ueno
N, Abe H, Ishikawa M, Murayama M,
Matsuzawa Y, Nakanishi H, lkeda K, Arita
M, Taguchi R, Minamino N, Wakabayashi S,
Soga T, Saito Y: Global metabolic
analysis of heart tissue in a hamster
model for dilated cardiomyopathy. J. Mol.
cell Cardiol. ,59:76-85,2013 doi:
10.1016/j.yjmcc.2013.02.008.

Iwata Y, Suzuki O, Wakabayashi S:
Decreased surface sialic acid content is
a sensitive indicator for muscle damage.
Muscle & Nerve,47:372-378, 2013  doi:
10.1002/mus.23632.

Cheng-Kun Du
Dong-Yun Zhan

TRPV2 N
T
87
2014 3 20
ca* TRPV2
87
2014 3 21
ca* TRPV2
5 2013 12 20
C a2+
86
2013 9 13

Kamauchi S, Iwata Y, Wakabayashi S:
Prostaglandin D2 metabolites are elevated
in the urine of animal models of dilated
cardiomyopathy. 86
2013 9 12

Maekawa K, lwata Y, Tajima Y, Ueno N,
Nishimaki-Mogam T, Ishikawa M, Murayama M,
Nakanishi H, lkeda K, Arita M, Taguchi R,
Minamino N, Wakabayashi S, Saito Y:
Lipidomic analysis of heart tissues from a
hamster model for dilated cardiomyopathy.
9™ Annual Conference of the Metabolomics
Society 2013 7 1-4 SECC
Glasgow/Scotland

Hirayama A, Sugawara S, Abe H, lwata Y,
Maekawa K, Tomita M, Minamino N, Saito Y,
Wakabayashi S, Soga T: A metabolomic
analysis of heart tissue in a hamster model
for dilated cardiomyopathy using capillary
electrophoresis-mass spectrometry. 9%
Annual Conference of the Metabolomics
Society 2013 7 1-4 SECC
Glasgow/Scotland



86

2013 3 21-23

D2 86
2013 3 21-23
Inhibition of
Ca**-permeable channel TRPV2 provides the
beneficial effects on cardiomyopathy 9
2012 9 7-8

Maekawa K, Tajima Y, Ueno N, Ishikawa M,
Murayama M, Nishimaki-Mogami T, Nakanishi
H, lkeda K, Arita M, Taguchi R, Iwata Y,
Minamino N, Wakabayashi S, Saito VY:
Lipidomic analysis of heart tissues in a
hamster model for dilated cardiomyopathy.
53" International Conference on the
Bioscience of Lipids 2012 9 4-9
Banff, Canada

p2X
85 2012
3 16
Ca* TRPV2
Bio Japan 2011
2011 10 7
84
2011 9 23
- 84
2011 9 23
84 2011 9
23
P2X
84 2011 9 21-24
Ca* TRPV2

JAPAN 2011 7 13

Iwata Y, Wakabayashi S: Abnormal Ion
Homeostasis and Cell Damage in Muscular
Dystrophy Hegde, M., Ankala, A.
Muscular Dystrophy InTech Croatia
2012 143-158

Iwata Y, Wakabayashi S:  Animal Models
of Muscular Dystrophy Aroad Szallasi,
Tamas Biro  TRP channel in Deug Discovery
Vol. Il Humana Press Netherlands 2012
457-478

4997441
2012 5 25

http://ww._ncvc.go. jp/res/bunshi/bun
shij.html

2012 1 9

Cardiovascular Research 2013

Vol. 99 (4) Editor s choice
@
IWATA, Yuko
80171908



