>
4
K A

KXc—19

FEZEMREDHREEX REARERNDE) HARAREBESE
k2 546 A 1 0 HIUE

HEEES : 3265 1
HEIER - A8 B)
HFZEHARS - 2010~2012
EREES : 22300130
MREESL (F10) ZEEFORZUTICKDDHENDREDFA DX LOERLEEGREF
DIFEFE
HEERER (X)) Molecular mechanisms of an improvement inprognosis in the mouse mode |
of dilated cardiomyopathy treated by inhibition of the RAA system.
MERERE
| & (KURIHARA SATOSHI)
HREEREMKE - EF - HiR
MEEEZS : 90057026

WFFERL RO (F130)

DRI E D TEREZEAL & BEERNZE L O T Z I DT T H 72010, L=2-T ¥4
Ty TV RAT B R RAA SR) OPEIRBLORAE IZ )T 2 IEMN RIS OV TG L7z,
RAA ZOMENZ L 0  EERLOHIEET T AV~ U ADOBIENE L KETDH Z LRGN
Mpolzy DA T = AN, (DFHELIIHIZIR ., (2)Ca2t s BB R A2 tED 2R W T b
DOULHFE SR FE, D 2 M TH D AHREMESN R X, (196 3CF)

WFFERCR OB (330) -

We investigated the role of the renin-angiotensin-aldosterone system (RAA system) on
the dilated cardiomyopathy, to clarify the molecular mechanism and morphological
changes in heart failure.

By inhibition of the RAA system, survival rate of the mouse model of dilated
cardiomyopathy was significantly improved.

We conclude that the possible mechanisms of RAA inhibition for improving life-span of
dilated cardiomyopathy should include (1) inhibition of fibrosis and (2) an
enhancement of contractility without improvement of the Ca2+ sensitivity.

SN IR TE R
(BREHAT - 1)
[ERESE LIEESES ¢ & @t

2010 B 3, 000, 000 900, 000 3, 900, 000
2011 4FBE 2,600, 000 780, 000 3, 380, 000
2012 4FBEE 1, 300, 000 390, 000 1, 690, 000

R

FHE
oGl 6, 900, 000 2,070, 000 8,970, 000

WFZe45 85 - O A FR
B D8 « fE - IR - ik - AR
F—U— K fiaN Cazt, hakR=r, Caziszt, 7o X473y, YEERDE



1. WFEBRAE SO 5

P8R s 7 JE (dilated cardiomyopathy:
DCM)iZ, ZELZDPLHE & IAEA 2 % R L
THRBT, 9 oIMPEOARE, RERE
L, BREDFK 725, UL, DMHE
DFHEIE SN D oy TP & AR O A
FE LT AT B2y TR,

t b OPLIRBLFRIE O JFUK B AR 1238 5 2>
W&, ZFNORKERFICET 282
HRETNEYOLHEHND Z LICL - T,
PEARTRLU i i D FEE W B o B JE R & 1 )M i
AEI, DARED A=A LNGF L LT
S>> 5, HEEMEEOHZARALITE
N OFEHEMEIEERODIENS heR=v0 7
S PRSAER (AK210) I2Xk B2 L 25N
L., AK210 7 v 7 1 > (AK210-KD) ~v
AANERR U SRS R AE DFIE A 71 = R I
T VEN & WV CHFSET D E 2 VT,

2. MO ET

DB OWAEFETRAE S D272, B o
ODAVE DR B TR S v>2dH 5, K
e CiE, JEERLFIEET L~ 2 (A
K210-KI ~ 7 2)D Lz AT, DA
D IRERNEL & BEREMI L D 5y T- 1% &
BAONZT D, Fl-. 7oA77 011 %
IR ES (angiotensinll receptor blocker,
ARB) O#HIIBFERZE L UHFETHZ &
R LIZOT, BIEREEOHMEAN A I =
X LEB BN L, DARAE D IREEHRE 4 15757
AN THFIE 2 BB 5

3. WHED L
SHEFHIFE & AP FIEZ VT Rk
BLLHIED 531 A B = X L H T 5,
(1) FBREFHIFIEL LT
O ST X B 0o RE
A bz ER&T 5,
© B BEEE A ORI PR &
DEACEBIRET D, FTo. SR
AR LR FE 2 IV CHERE N
Ca2 i Rl R B O JHTE R L OULHE
REAEDRMEEbZBET D,
(2) ABFHFIEL LT,
@© B/MafED Caztittti 7 v 1RV O
B AR5 7oA BEMEE A H
W Ca?t spark #HIET 5,
@ beR=2TOEERICE DR
DOHEREZL Z BT 5 7-012, hY
b LR R X FEEARZ VT
ATPase i DOMIE. step-length
change |Z X % cross-bridge kinetics
DHEZEIT Do
@ ET N~ AMEZNL, DIROE
B (X, HE) Lfhitza—%
R DBERE DR RFROHIE 21T 9,
INHOFERE, TN~ AME

N

%, 4, 6, 8, WHEIZIT\V, 22D,
angiotensinll & A {AHES (ARB)
ERE LIZET v~ AL L R
T 5,

4. WFFERCR
VznETEHLNILIZZ L
AK210-KI = 7 2.0 1, LD YRR R
(FE=EPEIER) #6726 L, LESEREKIE
REL R BHEALDNIEE T2 D,
BN T A =2 D L E LTIL, Cazti&
O, Ca2*t transient (CaT) DK L
BE RO T MR Lic, £72, CaT ®
RFfEREITE < 72 5 2%, iR ORFRHIRE 13S0
RHL D EVIREDR DD, AF L FEAR
Z T, pCa-tension PAfRZHIET 5 &
AK210-KI ~ 7 A0 Clk, pCa-tension B
RN FBEN L Caztifsz tE DI T3 @lgE &
N7z, CaT DR Caztfils DK T,
protein kinase A(PKA)IZ X 5, CaF ¥ %
). phospholamban(PLB), Tnl ® U “i{t
DILEREZ 6N 55, Tnl O U ARIGITTT
H#ELTWenoTz,
IO ORRIT, AK210-KI (X, DIEOE
REMIZE L & 3612, Ca2+ iR 3 L OMUHEFAEI
F (CaEZMEDIKT) 223 ¥H2 &%
RET D,

(2) DA R ELHE R D Ul F RIS

Bx 3Lt ER 2B T 27 X4 T~
v I AR EIEARBICIEM DR D &
LG LTz, ZOR55%E. ARB 13 AK210-KI
YU ADENREE L UET DL L ok
B LU 72, ARBITDME K & 22 D3I DYE KR A )
il U, [RIFRFICHRHEL 2 90 L7z, LU, Ca2*
DR TR CaT OIS I LkE SN )
-7,

IS OFRERIT, PRIRRLLAE IR D EE
UL, Ca MR TICEBERT D
T2 <, Ca sz K N DR %2 2 TR
b aHE T HR - EBRAH Y, Cazilif
FRH RN BEZITHZ L ERRLT
W5,
ZIVETIZARB # 5 CHEMEN R R S
72D T, RAA ROEEBEFFMITTHAD 129,
HH# L = HEHA (direct renin inhibitor;
DRI O 5O fat Lz, £ OfE 5 DRI
BHIZBITAET LT ZAOHIERNE L
SWETHZENHLMNI2>7-, ARB &5
L DRI #5HEZ N CIER GHE & il
L7z& 2 A, Do a—2 X D REREZHM T 0N
Ha RO K2 & NS OIER O ZEH 2 IH %
WBbT=, Fim, MRS L IS OO
ZEHIHEINRD N, RET LT AT
X Ca?EZ MR TRHLNTH D2, ARB
BERICBIT A AF 2 FEAKTO Caztiks
PERE TIIIHEER AR EDH DD Cafs



MESCERIIFRO b ve o T, EEAT
DOFIMIA CaT HEICFH VT, ARB #E5EIX
FHEEN CaT DOEEMAFRD L, EIUTHE D IE
FER LR b, ZDZ LT ARB &5
T D AR E N TR L BN 72 0 T
7 < KRN Ca2+ i ikt 2/ L 72 IHE 71K
ERRE DN BIE R HE L TWAHZ L&
AR LTV 5, DRI $EGREIZK LT HIUHER
H%& Cazt oMz oW TR LZE = A,

DRI #5 CTHIH S Caz sz M40 3%
RO N2 holz, THLHDREREND,

RAA ZOMHNFAEERLARAE I kF LT Bk
ez & Ca2t @ hdERh IR & b7
UMAT S O ULHE I HEFRZh . D BRI DNME Ay
R E L5 LTV AREMEN R STz,

B35 ®‘DEE

ASRIOWIZE T, JEIRBLDARIEIZ B 1T 5 I A %)
REBLEOTHREZDGT AT =X LR
W5 878 o T, ERALOIE Cazr @&z Mz
BIZH4 %5 RAA ROZEIZENI OFE %
BOTH, FEHZICHEHSATHRY, &
BRIZSBICAD = AL EHWY T TR
DMEND D,

5. E7pFEFKGmLE
(WFFEEA . WHIEo R e O IE# |
(=S

(MEssRR ) (Gt 9 1)

1. Alpha,—adrenenoceptor stimulation
inhibits cardiac
excitation—contraction coupling

through tyrosine phosphorylation of
beta,—adrenoceptor. 0-Uchi J, Komukai
K, Kusakari Y, Morimoto S, Kawai M,
Jhun BS, Hurst S, Hongo K, Sheu SS,

Kurihara S. Biochem Biophys Res Commun.

A4, 433(2) 1188-93. 2013.
doi: 10.1016/j. bbrc. 2013. 02. 072.

2. Sarcomere imaging by quantum dots for

the study of cardiac muscle physiology.

Kobirumaki-Shimozawa F, Oyama K,
Serizawa T, Mizuno A, Kagemoto T,
Shimozawa T, Ishiwata S, Kurihara S,
Fukuda N. J Biomed Biotechnol. ##ifA.
313814. 2012

doi: 10.1155/2012/313814.

3. Role of Ca® in  the rapid
cooling—induced Ca?" release from
sarcoplasmic reticulum 1in ferret
cardiac muscles. Tanaka E, Konishi M,
Kurihara S. J Physiol Sci. ##iH.
62(3) :241-50. 2012
doi: 10.1007/s12576-012-0203~1.

length—dependent Ca?
activation in skinned rabbit psoas
muscle fibers: coordinated regulation
of thin filament cooperative
activation and passive force. Fukuda N
Inoue T, Yamane M, Terui T, Kobirumaki
F, Ohtsuki I, Ishiwata S, Kurihara S.
J Physiol Sci. #@tf. 61(6):515-23.
2011. doi: 10.1007/s12576-011-0173-8.

Sarcomere

Real-time measurement of the length of
a single sarcomere in rat ventricular
myocytes: a novel analysis with
quantum dots. Serizawa T, Terui T,
Kagemoto T, Mizuno A, Shimozawa T,
Kobirumaki F, Ishiwata S, Kurihara S,
Fukuda N. Am J Physiol Cell Physiol. #
A, 301(5):C1116-27. 2011.

doi: 10.1152/ajpcell. 00161. 2011.

Depressed contractile performance and
reduced fatigue resistance in single
skinned fibers of soleus muscle after
long—term disuse in rats. Udaka ],
Terui T, Ohtsuki I, Marumo K, Ishiwata
S, Kurihara S, Fukuda N. J Appl Physiol.
A A . 111(4):1080-7. 2011. doi:
10. 1152/ japplphysiol. 00330. 2011.

Regulatory mechanism of
length—dependent activation in
skinned porcine ventricular muscle:
role of thin filament cooperative
activation in the Frank-Starling
relation. Terui T, Shimamoto Y,
Yamane M, Kobirumaki F, Ohtsuki I,
Ishiwata S, Kurihara S, < Fukuda N.
J Gen Physiol. ##if. 136(4) :469-82.
2010. doi: 10.1085/jgp. 201010502.

Titin—based regulations of diastolic
and systolic functions of mammalian
cardiac muscle. » Fukuda N, Terui T,
Ishiwata S, Kurihara S. J Mol Cell
Cardiol. #FiA. 48(5):876-81. 2010.
doi: 10.2174/157340309788166714.

Role of Ca?/calmodulin-dependent
protein kinase II in the regulation of
the cardiac L-type Ca®' current during
endothelin-1 stimulation. + Komukai
K, 0-Uchi J, Morimoto S, Kawai M, Hongo
K, Yoshimura M, Kurihara S. Am J
Physiol Heart Circ Physiol. #FifA.
298 (6) :H1902-7. 2010.



doi: 10.1152/ajpheart. 01141. 20009.

(3R] G 211F)

Kusakari Y, Urashima T, Kurihara S.
Measurement of Ca? handling in right
ventricular hypertrophy induced by
pressure—overload. The XXth World
Congress of the International Society
for Heart Research. 2010 £ 5 H. HAR.
Kusakari Y, Urashima T, Kurihara S.
Changes in Ca?  handling and
contraction in pressure
overload—induced right ventricular
hypertrophy. International Academy of
Cardiovascular Sciences Japan Section
Meeting. BT 201047 H

Morimoto S, O-Uchi J, Kawai M, Kusakari
Y, Komukai K, Sasaki H, Yoshimura M,
Hongo K, Kurihara S. Beta—adrenergic

stimulation enhances Ca®" leak from
sarcoplasmic reticulum through
protein kinase A-dependent

phosphorylation of ryanodine receptor
under physiological condition.
Scientific Session of American Heart
Association. 2010411 H. Chicago, IL,
USA.

Kusakari Y, Urashima T, Kurihara S. Ca®'
handling impairment in papillary
muscle with interstitial fibrosis. %

88 [l B AT EE S, 201143 H.

R,

Shintani S, Yamane M, Oyama K, Kurihara
S, Ishiwata S, Fukuda N. Unraveling the
autonomous regulation in
heartbeat: Analysis of
self-oscillatory properties of rat
neonatal cardiomyocytes. #5 49 [B]H A
WS, 2011 4R 09 AL .

role of

Kobirumaki F, Terui T, Mizuno A,
Kagemoto T, Shimozawa T, Ishiwata S,
Kurihara S, Fukuda N. Real-time

measurement of sarcomere length in the
rodent heart by using
alpha—actinin—GFP. 5 49 [B] H KA M)
HFlopss RSy 2011 4R 09 H. MER

W 20D, EIREE, BmET, FX)
BB, HhEXRZ, WES, R R
MEAL O (30 1 2 B I e e B oD A= P2
BOREPE. 5 128 BIRRIE SR A, 2011 £E 10
A. H.
Hongo K,
Komukai K,
Kurihara S.
improved

Morimoto S, Kusakari Y,
Kawai M, Yoshimura M,
Direct renin inhibition

cardiac remodeling and

10.

11.

12.

13.

14.

15.

16.

17.

survival in mouse model of dilated
cardiomyopathy. Scientific Session of
American Heart Association. 2011 £& 11
H. Orlando FL USA.

Kusakari Y, Urashima T, Kurihara S.
Impairment of contractility in cardiac
papillary muscle with fibrosis. 1st HD
Physiology International Symposium:
Integrative Multi-level Systems
Biology for Silico Cardiology and
Pharmacokinetics. 201241 H. Hi.
Shintani S, Yamane M, Oyama K, Kurihara
S, Ishiwata S, Fukuda N. Analyses of

sarcomeric self-oscillatory
properties of rat neonatal
cardiomyocytes. Biophysical Society

of USA, The 56th Annual Meeting. 2012
£ 02 H. San Diego, Ca, USA.

Hongo K, Morimoto S, Kusakari Y,
Komukai K, Kawai M, Yoshimura M,
Kurihara S. Compensatory increase in
the Ca?" transient is important for
contractile recovery of dilated
cardiomyopathy in mice. &5 76 [B] 0 ATE
BREnFETMES. 2012453 A. &
Kusakari Y, Urashima T, Kurihara S.
Impairment of E-C coupling in cardiac
papillary muscle with fibrosis induced
by pressure overload. #5 89 [B] H A/EFE
SEAEEES. 20124E 3 AL AR
Inoue T, Kusakari Y, Hongo K, Morimoto
S, Ohtsuki I, Kurihara S, Fukuda N.
Depressed length—dependent activation
in skinned left ventricular muscles
from a mouse model of dilated
cardiomyopathy. # 89 [B] H ARAHFE
S 20124E 3 A, K.
Shintani S, Yamane M, Oyama K, Kurihara
S, Ishiwata S, Fukuda N. Properties of
sarcomeric self-oscillations in rat
neonatal cardiomyocytes: Relationship
with heart beats by responce of
electrical stimuli. % 89 [r] A ARAF~2
SIS, 2012463 . Ak
FONPE—BR, S, SRR O
bz d 1T 2 B IHEERS 55 16 [0 0 A
JRESR S, 2012466 A, HUR
Shintani S, Yamane M, Oyama K, Kurihara
S, Fukuda N, Ishiwata S.
Auto—oscillation (SPOC) properties of
sarcomeres in rat neonatal
cardiomyocytes. # 50 [B] H A4 FE
¥ 201249 H. AR

Kusakari Y, Urashima T, Kurihara S,
Minamisawa S. Estimation of E-C
coupling in cardiac papillary muscle
with fibrosis. The 29th Annual Meeting




of the International Society for Heart
Research Japanese Section. 2012 £ 10
A. fE.

18. Morimoto S, Hongo K, Kusakari Y,
Komukai K, Kawai M, Yoshimura M,
Kurihara S. Selective modulation of
SERCA did not affect Ca® leak from
sarcoplasmic reticulum in transgenic
mouse models. Scientific session of
American Heart Association. 2012 £E 11
H. Los Angeles, CA, USA.

19. Kobirumaki—Shimozawa F, Oyama K,
Mizuno A, Terui T, Shimozawa T,
Ishiwata S, Kurihara S, Fukuda N.
Real-time imaging of single sorcomeres
in the mouse heart in vivo. %% 90 [=]H
ARAEPFRFIRES. 2013 42 03 A, B
JR.

20. Kusakari Y, Urashima T, Minamisawa S,
Kurihara S. Impairment of E-C coupling
in cardiac papillary muscle with
fibrosis. #§ 90 [A] H A4 H P 2l 4E
2. 2013403 H. HI.

21. Inoue T, Kobirumaki-Shimozawa F,
Kagemoto T, Fujii T, Terui T, Kusakari
Y, Hongo K, Morimoto S, Ohtsuki T,
Kurihara S, Fukuda N. Depressed
length—dependent activation in left
ventricular muscle of the knock-in
mouse model of dilated cardiomyopathy

with troponin T deletion mutation K210.

55 90 [ B AP EE S, 2013 4R
03 A. HI.

(XE] o)
(PEZEI PERE]

O Ry (G o )
ORI (G0 )

(& Dfth)
R AR— U
WU AR 2 B A 2R B A5 AR HP
http://www. jikei. ac. jp/academic/course/
04_saiboseiri. html

6. WFITHLAR

(1) WAt
R i (KURIHARA SATOSHI)
WHREBESER KT - B - #H%
7% 5 : 90057026

(2) W sy a4
AIE B — (HONGO KENICHI)
WHRBESER KT - B0 - #8387
WF9EE %5 : 00256447

fex K iz (SASAKI HIROYUKI)
WHAEESER RS - B - HEHE7
WFgeE 25 : 60170693

NERHE A (KOMUKAI KIMIAKI)
HREBESER RS - [B22E - GREh
WF7e& %5 : 60360145

X PE—RR

(KUSAKARI YOICHIRO)
WS ER RS « B - SR
WFeE 5 80338889

(3) HLEEMF T
HA =R (MORIMOTO SACHIO)
WRRBESER K - B - #EH%
WF9EE %5 : 50202362



