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We studied the intracellular expression of non-secretary renin and (pro)renin receptor after ischemia, and
the effects of renin on mitochondrial membrane potential in perfused hearts from diabetic (DM) and
normal rats. In DM rats, non-secretary renin expressed at mitochondria could afford protective effects
against ischemic damage by preventing depolarization of mitochondrial membrane potential.

We also examined additive effects of direct renin inhibitor (DRI) on lipid profiles and cytokines in
diabetic patients with coronary arterial disease. The additional treatment with DRI decreased plasma renin
activity and blood pressure, but did not provide any beneficial effects on lipid profiles or cytokines.

SEATIRTERA
(BHHHAL - 1)
EL AR RiEESES ¢ & Fh
2010 £ 1, 800, 000 540, 000 2, 340, 000
2011 4 1, 000, 000 300, 000 1, 300, 000
2012 R 500, 000 150, 000 650, 000
FIE
FE
ik 3, 300, 000 990, 000 4,290, 000

G R
B 5B - HIE © IWERERIREE % - RBRERNRLY:

X—U— R v=y=To 7= Tvh agessk, L= FHESE FERG. BEIRIS. BRI/ FRRETT



1. WFEBRLE S ) OT5 5t
DMELIEIESZ ORI THIX, R Y £
T U v 7 R OEBINRIEZE OEIT, SBIEO R
EICEVRESND, VET U 7RO
JE DO %2 1L, renin-angiotensin- aldosterone
F (RAAS) DIEVEAL DML O N WRARE & b
(CHER@E ZH T WD, B, BERPE
Bl TIL, RAAS [LIEREIRFIEF] & ot
LTHRIEELTRY ., BERFICBITLT
BARARDERK L 72> T 5, RAAS OTEMEAL
L MEEEER O 72 697 RAH AR
OIEVEL, HIE o, RIEVE cytokine D
/£, apoptosis DIEEEZ /=L, VET U T
KOOI B 54 %, ACEl & U ARB
X, S OREOMENT LV LAHEZED T
BrUEIE D,
RAAS (213, Az 2K 2 4 2 iR &
JANEEERRSH 2 Z ENMLITWND, D
gz 3\ Tk, JET CREAE S #u7- angiotensin
Il (ATIN)%3 autocrine, paracrine {EMIZ & 0 .Lafi
EHEREICRE R RIZ LTS, AT T, B
BB A AT v EEEA, IGEE A,
B POV UM X iAo E, BA
B, BIEFRBUICHEST 5, ZNHOZHE
RITEFIZ. PI3 kinase, MAP kinase, Rho A/Rho
kinase, reactive oxygen species (ROS)7z & Dl
FaN{E F8iEE I LT T D, Sl DF1HL
T, (pro) renin 73, [E.£Z(pro) renin 5 &K%
I LT, MR R X O E I ER 2 R
ZEBREINTWD, F7-. ATII, aldosterone
ZOWTHMENEZIERRRE ST
%, RAAS DRRES L LTI, 24 ¥ T ACEI,
ARB, spironolacton (SPI) 23 S 41T & 7273,
BT, EAEA)(proyrenin FLESK(DRINBE % &
AU, UM & 5 E ACEL° ARB L 2% 2
LIZE D RAAS Oz A X0 sz 4
L2 ENHES TS, DRIE, BIfE, R

MMBWVTIET TICHRS A TR Y | &iLE,

BERIEBE . DA RICBIT A ENEEERIC
FIESIN TS, 2, BAIZBWTHZED
ZEMENREINTWA,

2. WHEOHM

TRk 22~23 AR IR, AR L LT 1B,
BEIRIR T b o BEEEC S5 A I (IE 5/ i A
DR % FHIE) 123 CRB N Ca? (i &

M mitochondria#8E(Z %9~ %5 RAAS DIER %,

AR = AR & 9 D RR B & R PN BB
FHIZ3 15 C laser BAAKEE(LSCM)IZ X 0 kit
%, #i\ T Langendorff #ET LM BV THA
JE& ¥P-NMR IEIC L W m=r L X — (AW
ZRE L, B/ FERERREE %95 DRI,
ARB, SPI OfR#ENF % bl T35, Pk
23~24 AR, BRIRIFSE & LT (L) tE O inAE

FEICTHBIREIEEZIT OB EZR L LT,
FREGIREERTA B O DRI I L H1REN.,
HEFR% ORERER, FEFERIC KT T E, Bk
W (VT 7)) ICkET %
ARB X% ACEI B B & Ll iRatd %,
MZ T, QEMIREREHT DI REBHFIC
BT DRI 28, wEIRRZ OHER & HEE R
(Br iR LA E). cytokine (2 M IET 30 E % |
D MDCT OB L O~n v Y7 ATt
F-LDL(MDA-LDL). adiponectin, IL-6 72 £ ™
AN K VR 9 5, £, ZHuH O DRI
DGR NI % BEIRIFA | FEREIRIF B 1201 T
REd %,

3. WD Ik

MR E¥ T v b, BERBET LT v b
DR LTI T % DRI, ARB, SPI D IfiL/ P
kR EIC X T D IRED R ERET D,
ERRIFZE BRI A 2 H 3 DIEFIIC 315 DRI
DOENARATA L Bl 2h R it 35,

4. WFFERR

1. JEEERRSE . EE R OWERF Z ~ b O
DNC BT DM EE & EifEko L= 7
0= VRREE, A bar BY T
REDfRET

Wistar rat (JF DM) & O Goto-Kakizaki rat (DM)
X 0 g A L. Langendorff 25 & (23435 L
THEVET 5., 250157 CEAANK LA SR AT
LI EPREIE A WE T D, I,
D ORI FATH DR % 90 e 2ITfEIE X
B CTERRT 5. #AkH D renin, angiotensin
[1(ATII), prorenin, prorenin 5 2 AR1%, $ayE e
4. Western blotting ([Z CHIET %, 7=, L
=2 B PENE LT D i O BUBERIA & BiEE S R =
YRUTTCI hay R TEEMERET S,
Ji L% OO /e SR A E DA T & YRiR&HED E
A%, DM BHCH W TIE DM BEL VIRECTH
STz, Fio FHIEFFH S DM BECT/hE o Tz,
Aliskiren |Z, DM BEICBWTLEREZ R T &
H, FEY A X &R I W72, —J7, valsartan
XN BITEE L 2oz (K),




(mmHg)I ST l = |
120
100§~
H s
H 80
a s
Eﬁ 601 - control (n=5) *
-+ DM (1=5) 3.8
4 -o- DMHDRI (1=5)
-8 DMHARB (n=4)
G L] L} L] L)

0 20 40 60 8 100 (&éﬂo
DM F£TiX. Western blotting & a8 Ys (a0 it
7 OFM T R ML AEEL O renin JEBLME N L T
W2 ET ATH OFEBLHEBEEHIIN L Tuhie,
DM BTN o8N no7-,
Prorenin S AR O ELL WA CTEIZ R o T2,
T BARBE ORRETTIE, renin OFTUL, HEE
DMENIZED B, FFIZI ha s R T
\CEBEANICIFIE LT, A% RfifE & BB -
ar RY T Zrenin ~#&gE35L,. I har R
U 7 RENMIIB M L, Z OhEIE aliskiren
TR LIz, LB X 0 BRI LICEBW T,
R, DO Ry R Y T ICEAICIRE
T B I UWAED renin BAEEINT 5, 2D renin
X, 2 b KU T OREEMNOBIEE T
T5HZEICEY ., RMEE~OmM: IR 5
25

2 . BEIRBIFTE « eE BRI 252 92 B R I o 131
\ZB T DEEER renin BLEEKOIRE MBIV
FA I AL ~D%NE

A\ Sk e o % E LT R A A D R EN R
PEEIER 30 BlaktRETH, BRFITAET
angiotensin 11 S & {AH 513K (ARB) Z Ik L T
BV renin [LE 2K D aliskiren(150 mg/ B )DL |
JEE ., YA ANk D LR RA G
%o [FESMAE renin {EMEITAR T L, GR35
EHMENELICA BITIE FLEA, DAEUT
AL 78h>-7=, LDL-c, HDL-c, TG, MDA-LDL
aL A7 a—/b, Apo & H7RENRE A LIT e
- 7=, ¥ 7= . adiponectine, hsCRP, MCP-1,
p-selectin 72 & A M A N EALIX RN o T
(),

LDL-c

ARB ARB-+aliskiren P ARB ARB+aliskiren P

hsCRP

2 ) ;i 2132155 £ ¥
o NI i IS 181119 NS
ApB s gor17 Ns MOPL o ssnies saspsn4 Ns
(mg-dl) (pg'ml)

MDALDL 5oy giga3s  Ns  ESCHggps ggss N
L) (ngiml)

MDA-LDL/ 2 Adiponectin o

22041 1342043 N " 217
tbLe 1204 13e04 N AR 16416 9517 NS

LL DS, HEINRFE 24 3 D RFERNZ R
VW renin BEEIRD EREFHFEITROONT,
ALLTITUDE HBOFEREE ST THLDOTH

27,

5. ERRERLE
(BFFEAREEE . WFSE 003 M ONHLEERF 22 12
X THR)

UEssam ) (B 7 1F)
O BAmH, g Ve EEHE,. B4k
HER, BH Zk. Ak F5HE. Comparison of

global and regional abnormalities in
%MTc-sestamibi and cardiac  magnetic
resonance imaging in dilated

cardiomyopathy. Journal of Cardiac
Failure, #%tA. 74, 2010, 641-648.

@ RN, g TE. IESH, ROk
. BH . K FHHE. The left
ventricular pseudo-false aneurysm detected
with ECG-gated multi-detector computed
tomography and cardiac magnetic resonance
imaging. Circulation Journal, #FHiA .
74, 2010, 1986--1988.

@ WHEEIR., Lk Ve, IESH. Bk
MR, BEH B, Ak F5IE. Intravenous
glutathione prevents renal oxidative stress
after coronary angiography more effectively
than oral N-acetylcysteine. Heart and
Vessels, #aifi, 26, 2011, 465-472.

@ ReEAN, IgEHE, BOR, BH
. ik PE. MK FBRE. Effects of nitric
oxide on mitochondrial  permeability
transition pore and thiol-mediated responses
in cardiac myocytes. Nitric Oxide. ZFiH .
26, 2012, 95-101.

©® g TE. ESE, B OAOHR, EH
%, B FHHE. Pregnancy-related acute
myocardial infarction in Japan: A review of
epidemiology, etiology and treatment from
case reports. Circulation Journal, ##HiA .
73, 2013, 725-733.

© =W W, i VR IEESE. ROk
HER., BRH  Fk. M F5HE. Pulmonary
arterial hypertension caused by treatment
with dasatinib for chronic myeloid leukemia
-critical alert-. Internal Medicine. & #HiA .
51, 2012, 2337-2340.

D FFREEIR, (CBE YE. NESE. Bk
MR, M B, Ak FEF. Ultrasound

analysis of the relationship between right
internal jugular vein and common carotid
artery in the left head-rotation and
head-flexion position. Heart and Vessels,
A . In press.

(PR (Gt 18 1)

O BRI, EEE VE EESE, Bk
MR ERH & AR 5 Difference in the
mechanism of left ventricular (LV) diastolic
dysfunction between ischemic (ICM) and
non-ischemic (DCM) dilated cardiomyopathy.



http://www.ncbi.nlm.nih.gov/pubmed/22975544
http://www.ncbi.nlm.nih.gov/pubmed/22975544
http://www.ncbi.nlm.nih.gov/pubmed/22975544
http://www.ncbi.nlm.nih.gov/pubmed/22975544
http://www.ncbi.nlm.nih.gov/pubmed/22968853
http://www.ncbi.nlm.nih.gov/pubmed/22968853
http://www.ncbi.nlm.nih.gov/pubmed/22968853
http://www.ncbi.nlm.nih.gov/pubmed/22968853
http://www.ncbi.nlm.nih.gov/pubmed/22968853

The 75" Meeting of Japanese Circulation
Society, 2011, F#ik,

RS, JEES . Rk TE. ROk
HER, BH % AR FHhE. Anovel ex vivo
model to investigate metabolic deficiency
in cardiac myocytes: Differentiated H9C2
cells to assess insulin resistant heart.
Biophysical meeting, 2011, Baltimore, USA.
BEROSF. JERF . KRR . Bk
TS, BEH Fx. Ak F50E. Saturated fatty
acid impairs glucose uptake and accelerated
FAT/CD36 retention at plasma membrane in
differentiated H9c2 cardiomyocytes. The 75"
Meeting of Japanese Circulation Society,

2011, Ak,

FRRRAE. el TE. RSB, Bk
M. BEH  F. M FHIH. Clinical
implications of the different patterns of late
gadolinium enhancement (LGE) in cardiac
magnetic resonance (CMR) in non-ischemic
cardiomyopathy. The 75" Meeting of
Japanese Circulation Society, 2011, f#ik,
REIRDT . MEEHH. ik & B &
MR, BEH %k, A& I, Microtubule
stability affects mitochondrial function in rat
ventricular myocytes. The 75" Meeting of
Japanese Circulation Society, 2011, #i,
REIRDHT 7, MEEHH., g V£ B4
OHER, BEH %, Ak FBIE. Microtubule
Stability Affects Mitochondrial Function in
Rat Ventricular Myocytes. AHA meeting,

2011, Orlando, USA,

empg  TE. INEESE, B OOfR, B
%t . M F K5 . Serum malondialdehyde-

modified LDL (MDA-LDL) level in diabetic
patients with coronary artery disease (CAD).
The 76" Annual Meeting of Japanese
Circulation Society. 2012, &,

eByak, Vepk Ve, DEESRT. B OO
. BEH . K FHWE. Characteristic
patterns of late gadolinium enhancement
(LGE) distribution in patients with cardiac
sarcoidosis —comparison with idiopathic
dilated cardiomyopathy- ESC Congress 2012,
Munich, Germany.

ARG —RR, R VE. NEESE. 54
S, BEH . K F5hE. Blood flow

from pulmonary veins to left atrium and left
ventricle using phase-resolved 3D cine phase
contrast image MRI (4D-Flow). ACC’13,
2013, San Francisco, USA.

GRS, ERE TR, MRS, B4
AT, BEH Bk, M FHHE. Vortex
imaging in the left atrium generated by
pulmonary venous inflow using phase-

@ =

resolved 3D cine phase contrast image MRI
(4D-Flow). ACC’13, 2013, San Francisco,
USA.

SPLODNEES R, ik TE. Bk
M, BH . MK FHHE. Perhexiline
restored myocardial insulin-resistance
through mitochondrial protection from fatty
acid (FA) overload in differentiated H9c2
myocytes. The 77" Meeting of Japanese
Circulation Society, 2013, &z,

@ B ST, INEESE. R . Bk
HMEJS AEH B AR B Reactive oxygen

species (ROS) from excessive mitochondrial
fatty Acid (FA) oxidation attenuates
myocardial insulin-signaling in differentiated
H9c2 myocytes. The 77" Meeting of
Japanese Circulation Society, 2013, f#ik,

@ Wnm=E, MEESH, EE . B LK

M. BEH K. AR B, Alteration in
mitochondrial morphology by dynamin-

related protein 1 (DRP1) manipulates
insulin-resistance in differentiated H9c2
cardiomyocytes. The 77" Meeting of

Japanese Circulation Society, 2013, ##ik,

@ ek FE. MEESH, R OOER, BH

. M FHE. Analysis of left ventricular
late gadolinium enhancement distribution is
valuable for differential diagnosis and
prediction of reverse remodeling and
outcome. The 77" Meeting of Japanese
Circulation Society, 2013, #f##%,

® R R MESH, B OEOER, B

%, #K_ F W, Pregnancy-related acute
myocardial infarction in Japan: A review of
epidemiology, etiology and treatment from
case reports. The 77" Meeting of Japanese

Circulation Society, 2013, Ak,

ek, fogk FE. NEEH S, 5

K. BEH  F. MK FHHE. Cardiac
involvement in systemic sclerosis: Clinical
features and findings by cardiac magnetic
resonance. The 77" Meeting of Japanese
Circulation Society, 2013, #fiz,

© WELE R, feEE TR, EEHE. B4
MR, BH k. AR F5RE. Functional,
morphologic and electro- cardiographic
abnormalities in patients with apical
hypertrophy (APH) and apical aneurysm
with cardiac magnetic resonance. The 77"
Meeting of Japanese Circulation Society,
2013, #i,

WprpOCs, INEESH. R VR, ROk

HEFR, BEH %k, Ak F50E. Non-secretory
renin  prevents ischemic injury by
modulating  mitochondrial ~ function in

diabetic heart. ISHR meeting 2013, San
Diego. USA.



(X&) o)

(PEE R EEAE)
OiRdL Bt 0 1)

LAY

S LR
MR
T -
Ha
HFEEHAH -
EWNS DR

OfsikdL (Bt 0 1)

LAY
S LR
MR
T -
FSNE
BAFHH
EWNS D5

(Z DAh)

A S U

6. BFZEHEAR

(D) FFZEREH
YEf#% £ (SATOH HIROSHI)
M ERL RS « B R - AT
W& 5« 30293632

(2) WFe sz
Rt iR (SAOTOME MASAO)
I ERL RS - B R RRE - Bh#
WF7e 25 1 70509512

BH % (URUSHIDA TSUYOSHI)
IR ERI RS - RS - Bh#k
e 35 20334980

JngEE  F5#t (KATOH HIDEKI)
IANEFRFREE « [ESEE - B
e 35 80314029

R F5ME (HAYASHI HIDEHARU)
I ER RS - B - Ha%
FgeE &5« 50135258

(3) L HENTIEA
mL



