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ERMRBEBORM TR (B MR BBORM S )
R R LE IC B A RER A
014 M= - MIERES P&

Z A4 b v FEAEA TORRER R0 O AR % RN BN O EE S A

WL 2 FER 2 TS D R - DT

PBARET - THERA - BB D AB)I0L—B8 Y. FREFMIZE Y. W oK D,

SAPEEZ D, KD, @A D A E R

1 ARUK 22 [ 5 B0 B B 9 e 91 B% v PN B

2.[7) HE /O A A5 R B JE G R

o FEMBIAN TR (VAD) SEREERR 2> HARIT & 70 o To BIE DA IERN X L. VAD %
HOWMENIRZA I T ERETDHZEIFZLIRLIEREETH D, £ 2T, VAD Efifis Th
D MERIZHEA & 72 o TEBI O ANBERE DO BB DD IMZ BT — 2 v D . = O% R VAD
MILE T o HHF 2 T 2R 72T L7,

ik 02011 4F 1 A BARR. MPBEICHEIT E R o T2 DAREIERI D 5 B 4l 65 LA T >4k
[ ABET D11 7 A LAINIC AR EIRED T2 DETEIC AR L CWIER 2 x5 & Uiz, Bk
FOPBBRAR B T ICHERE & 72 TIEBNZ RS Lz,

Fl G PEARTLOE 32 SEF] . JRaRF AR KALLARIE 4 FEGI7e £ 46 SEF] (54 40 SEH], 39+13
W) DB ERY . 55 26 SERIH ABE 120 H LLNIC VAD 5T 2 it H L <IZFETE L
TWe, ABERFOAET — 2 2 W TEE BT Z1T 72 & 2 A, WWHEHIIE 93mmHg &
iiti (P=0.013, 7 » Xtk 13.335) , ~F 7 v b AH 12.7g/dl Kiiti (P=0.013, A > Atk 12.175) |
Mig# = L AT 10—/ Ll 144mg/dl A5 (P=0.031, 4 > XLk 8.096) 7. Fiid VAD %
YT AEERKRTFCTholz, ZHD 3RFOF vy Xk ETICH = raTr ) 7%
ER L72 & 2 A, ROC fi##TIZ T AUC 13 0913 Th o7z,

flam o RME, MR L AT v — UEfE, 8L OB MOFEEIL, FE VAD Eh itk 2> H i
I & 7e o T DAREIERF O B VAD M EMEE THIT DR CTh oz, ZTNHIZY TIEE HIE
B, B VAD Bl ~OF N NLEE L EEZXLND,
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2 A4 b v 12FFELE BT % Fragmented QRS [T B KA LMHIEIZ B

T2 DA EIRIEZ TS D

FAET + THRR% AU ME, WA ERE, LR
b YUK 7 9 B i PN

[%F =] Fragmented QRS (frag-QRS) X0 E NRERIE 2 [k U, i 36 L OVFERE O
RRICEBWTLA R MEELEET LI ENARINTWND, LA, frag-QRSH
JERFLLAHIE (HCM) IZBWT PR TRIK S & 720 9 20 &IV TE I 6702
STV,

[ER] HCMAEFIZEB W T, frag-QRSE LA X MFEA L OREZH S MNIT 5 2 &,

[k LHER] 944 DHCMERE (PB1ME564, EH4ER 582175 2% A S ICHE LT,
Das & DN L7230, #5258 0L E TR HALHRsR’ /¥ — % frag-QRS & &
L7-, Frag-QRS& . (1) Major arrhythmic events; MAE  (LMEZ25R5E « Fipeth DM - D=
HED) . )FTHLLAEMEIO L, Q) AFEZEET 2044, & OREIZ DUV TCoxkuffl i —
RET /L% HWTHENT L7z, Frag-QRSIZ314 (33%)ICHE W TR D L vz, M4FE/DA X b
FAERIT, TNELNMAE 5.4% - FELLHEME) 12.5% « LDABAREL0.7% Th o7, ZE&E
FRFTIZ I T, frag-QRS & MAEFS X OB L EMIE) & ORIZBLEIZER O HAve > 723,
frag-QRS & LA ARE & OMICHBE N ® b7 (adjusted HR [95%CI]: 5.4 [1.2-36],
P=0.03). Kaplan-Meier =1Ff#HT Tlk. frag-QRS (+) RfiZfrag-QRS (-) Af & il L THEIZ L
REFRAENEGRTH -7 (79.0% vs. 95.1%, Logrank test; P=0.03).

[##]frag-QRS IZHCM IZF61T 2 DARBFRIE Y 27 OREFINKICAE N TH 2006 LivZeuy,
At . HCM (28T frag-QRS A X2 FOTFRIKF L 720 9 DGOV T, HiflH
SRR TOMBFNEEND,
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BTG BFRE SRR M &
ERMRBEBORM TR (B MR BBORM S )
R R LE IC B A RER A
014 M= - MIERES P&

Z 4 b 2 b ar R TROBZEIEESE D& 2 T7

A - FEERA 1% 1% 1 —

B S FE - PR EE AT IR v X —

Rk 21410 AU T h=y RU TR PRRERBICRE SV, EREMB D5
Elpofe, I hay RYTHERFICGERT DHRE (2 F=ar RU THERKE) OBER
EFERFEE D 10% Th H L\ ) ELARAUFE SN T, YHOREERETIT, 5 T AL
TOBBFEHE VI EHROERICEA, X hay R THRBOBENRESNLNL S 7
HEEARAL TV, ZHICKY, SRERELBWIEENREL D L) Do Iz WHEHE
Lo Tz, Rk 26 £ 5 H 23 HICHSL L7z THER O B ISk 2 EREOER) Ik
STBBLZAOD01%LU T EW) BEHDRINTTZDIZ, I b=y R THERFEESE
DBEEITH> CHEROEMELBZ 2N ENTHTE D720, BT L B LEL
— L7 oWt 2B L, FRFICEEERA 7 — L2 R/E LT, b2, T ha R
U TIRDO—T T D L — VBB PERARIEIZ DV T, ARRIREL 20 & 7o 7038 8
ERPRINTZZ LT, TOMEEZEEE X, THZ2MEE] OI LR D2UGETIE(EZRA T
Do R 2T 1 HICTPESN TV D EYRERIEOATZ RN, X b U T7ROZKIEL
EOEBEZFEXZDHEEE L O THET S,
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014 M= - MIERES P&

2 A4 b HAANDLEXNEE 2 R ET 2 B0 EROERRK

P4l - THERR% 0 mH

JBJE 2 B R PR R R - 9 BR A N BY

LDEXPEIL, Bis L RBEOW G O EL 2T HZRFIEETHL Z ENMBNTND
GWAS I, %ZI% BB T D BIn T2 RE T D DI R8T 5, Fald, EIZIKJ\
@5 # 3000 AT —H ~_— 2% H\\ T QT, PR, QRS I[ZBE# ™ 2 BIn -2 RE L, KA T
ROMo TWDHEMLR T &G L7, BIfE, LDEMEEZHWT, HRADEEEKRIZ
WREEZH5Z TWAHBRETIZOVTHRFHFTH D,
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4 F - FDG-PET/CT, [ MRI TE2Hr S i 7o LR fm M Ot L =2
A F— ¥ A DERRIIFFEIZ OV T

BAHET « THER4A - [ v i~ SN

AU E B} 8 B R 57 P 72 T BT I o5 B 96 2R g N A

W5 DIRIR R DL 3 A B — 3 ZRE (L THE) DIFFE DA X 30T 2 D3RR IR
Bl & 202 Cld7e < DA AERRIC K D2 Er S O 2 EJRRRLDGIE & OB EHE T 5,
HE . HA R4 > &0l MRI, FDG-PET/CT 22Wric & % DlidBR s O VHE & 5 PR
SiE D IR R e+ 2,

ik DYED BT 42 83 BTt L THR AR X MHT 21T\, BUTHA KT 4 1280 O
R E ML HE @ DIRER R PE O VHEGRRRZ I 2 S 0) O T v a4 R— 3 A(LHHERZE
372 )O3 RS LT, OFE THRARFAYRER 0D 7220 a0 Ve i PR 1 2 i 72 L
RO B OBRSS, flifas 2 v a4 R ng O MRI S L < 1X FDG-PET/CT Mm
T, DYVEICE M 72 2 — 2 %t o3 % inclusion criteria & L. D, @REDEREAFE
MO 21T 572,

fES - D30 B, @11 FlGHARRZ 2 B). 26 Bl /FE S 4L 16 FISFRSN S 417z, (Dl MRI X
QD 4 FlFhRFIEIEIER G T, 2 fllc.OEE A2 RO, FDG-PET/CT IZ@H D4
FlCUWd L focal(3 #) E 721X focal on diffuse(4 i) D/ % — o %58 7=, B RS Tl Ol
R Jay P O VHE 1] C U A 22Ol 2 < D EIEOBEEE N 2o T2,

FERE - DRIRRYE D ER TR D EBENME T LTS —~ F TLO=REH 22 < &4
FDG-PET & D& MRIIC X 223 AHTH 5,
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BTG BFRE SRR M &
ERMRBEBORM TR (B MR BBORM S )
R R LE IC B A RER A
014 M= - MIERES P&

Z A4 b v EBEE Mo R =TI O0ARRLER oI EE O F K F
L5

RAET - THERRA - T RA

wiH RS EMKRAEFE JEEREG - RN R A

[BRg] M b e = A OARRIERNZ B WD TULMEFE DM L 7= fGRIK - TH 5, L
L, JYYE, IMIEREE WS IEER T haR=U R ERT5 2 &85
5o T, DARIEFNZEBWTERE haR=T (hs-TnT) & IELIEIE., LT & DR
AR U, [FE]FERE DR EOIERO - DI AR L-Eki 4 4 4Bl axt5 L Lz,
ABERE D hs-TnT DOz L v . group L (< 0.028 ng/mL, N = 220) & group H (> 0.028
ng/mL, N=224) ® 2 I LTz, Do a—par A, DIESE, FEOIRSE, BIETITOWVWT 2
REMCHeB L7z, [#55%] Group H TIE group L (ZH L. BN EE, /2 =B H =R A
KECTH -7, BRI HIZE 7 THIOET (DIRE4 9, FELHRIE 2 8) ZFR 7=, Group
H Tl OBESE, FEOIRIE, BT OWTIY group L LV & E0h-T-, ZEEMIT Cldh
DEIRIA T CTi#E% . hs-TnT 1Z0RSE, FELIKIE, LT OIS LT fERIN T Th - 7=,

[FEaa ] B b R =2 TIROD AR BIEF] O DRIE D 275 & 3 I LMRIE O TR 1 & 72 5,
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¥ A4 b v ODAZEFIZEIT AMmME BNP XL &L AL LD H
A ETOHEOBE#EIZSOWT

RAHT « THERA - T WEH W, WA EA, JbR B

E S G BRam bt SR v 2 — B IR AT ZE I

fAF BNP LoLid, DARROZE-LEIEE O EIZIEFICAHR A T ~——Th 5
25, BHODAREE O TE TR T 2FHMEICE L o icma s Tunin,

Z 2 CH AL, 2007 FEND 2008 FEE T 2 FRICY U X —IZBWTLAREDOZEO
EANBEIRE ATV, IBPEZ IR T 210 AR ORI THAPLICE - 72k 113 fi 2 %t
Grl LG, BB M BNP E LB E I OAEFABEE TO B E OBfRE#% A &
(AT U7z, BLBRIRWL Z 2T, GBEERE O M BNP E2MEWS & B & 301 & 72 13 AR
FETOHRERDIN—FF (26 ) PIFEELTZ, ZOREX, MoEE & LT, DIEF
BaFD, LEMEIZG0FL CWLBENEL L, Lo a—IZ K5 e BIRRMIR /NS
<, EEEMRDRE Dol ZEEMITORE, DIRFMEL A L, £=FMEERD 20.3%
FOREVWGHIL, ZO—HE2MOBEEHENT L2 LN AETHoTe, ZO—FD 17 i
(65%) 23 Z DI —FH L, MORETIXZ ORI 2 BE TR0 -T2,
PLEDS, DIETMREEZA L, AZBIHREN BRI DR EABEN H 5 DA 28
FAIZBWTIE, BFERFO M BNP LMK T, BT E IO AR O fERyEN
BT & RBHICE S RRBIE AT ONERN DL EBEZOND,
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2 A4 + v WIERLHIEICEBT A0 SPECT/ /A= h o ¥
— O HF AN

PAHT - THERRA 0 WA B RERT . EF S

4 HRRE R R R 6B N R

Y B A0 T, DFIGEIEEICB T 2RI S S E RNEHE STV 5,
LML s, ERMrEOEREICEWT, EEMHECBITZIESEDHEETHD
entropy & EWIT% OB Z ME L@ IE 2, AR, bivbiud, JEERLLATIE RS I
BT, 99mTe-sestamibi % FH VTR L 7= entropy & B F1% & OBHEIZ SOV TRET LT,

(k] x40, JRRALOARAE B 45 6, 2112 99mTc-sestamibi /Lo ML SPECT & /Lofit
T —T VMR ZAT - 7=, Ol SPECT MLAHMEATIZ LV, ARPFHEOIX D> & OFFIET
&% entropy &= HEIFE H L, FHAEIZ T entropy EERE(HE #f : entropy > 0.61) & entropy 15
fEFE(LE B¥ : entropy < 0.61)IZ08H L7, [#ER] “F4FEHRIE 55 %, BNP |% 104pg/mL T
272, QRS g & EEBRHBONWLIX, i Ei 114msec, 29.5% TH D, WL s ML
\CH B ZEZERBO o7, Kaplan-Maier 70T Tlx, DA X2 MEIERIX, HERETH
EIZEETH Y (p=0.007), Cox Hffil ~t— NEEHTTIX, entropy > 0.61 [TINE L 72 THELE
K+ T - 72(HR=6.81, p=0.027), [fE7E] LEWNAEOIL S > & DIEIETH 5 entropy 1E, ik
RALOAHERE BT 2 TR THIICAHN TH L Z &R I T,
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BTG BFRE SRR M &
ERMRBEBORM TR (B MR BBORM S )
R R LE IC B A RER A
014 M= - MIERES P&

Z A4 b v AR ZPREEEIZ BT D PO AL 5 E O % S A & G A

PAHT - THERA 0 _ REBE, HFRKE, BJIE

TR EEMREIL, BRER, AFEROM EICHES L TW D2, FUEANC X 5 D AhREE X
THEB(LSE D, B8 L@y TEREIE, fEkodbuEsl & 1XR R 2FIc LD
DR E 2 5] X 297, 2000 FFICHE S husAl DB REE O TR IS THELE O TH
ST, BUEILOAEIBREGESR L TV, A0l HFeiciiT 2 FusAIE AEFIZ I T 5
DM FEE DIEFE IOV TR LT,

xi4d L OUT1E) 2007 4F 4 A L0 2014 48 3 A £ T Y4B CRESEMIRIE 2 HEfT L. Btk T
T a—RE A HEIT S 47z 436 SEBI A xS & Uiz, PAEERIT 54415 5% T MED 66% TH
o7, RRIMEEIL 45 I T, RIEFDPURANGE (7 70 A4 27V % 68%, T/F /L
1LH 68%. 5> THEMIEE 44% 70 &) & 521 T e, 3L IS/ BERH A 60%LL T &
7o T ER, B U IXIRIEHT & Helk U 10% L FKF U7 R &2 us Al O AE & E#&K% L. 7F
i L 7=,

FEFY) PUEADARAE 2 569E L 72 D1E 78 44 (18%., I 50£16 %) T, MM 51% Th -
7o ZEEBRHROIALRIT 24. 8 %(64.6%—48.4%) T - 1=, LB TITHEM, LIEHE
DAL, T2 8 TH A7 U RO EHPOIHERIEIZF 5 L T2 (P<0.05), ARtz L7
ODAREZFRIE LTZDIL 12 JEHITH D . AEARIL 6 BIZFRD Hiv, £ D 55 3 A ERHIBE
JORR Z fEAT S AT, BRI ICHURALOARE B O 17 FIAE T L7eAd, (DEsElX 2 SEH]
ThHV ., ZZRHITRO SN hotz, BEDOAEFEOE L EEO THOT-DIZ, TEERENF
= LB E OMEEIIMNEH & B2 LD D, TEERARFHIFEREDY & o 72 D 1T 48 JiEf1(62%)
2 EE o, THREZTHTAMEY—F—L LT haR=BMbNTWAD, HJIES
NWTWDIEBNL /R D> o T FIERIE 4 I O RO E R & JECCERE T35 & . ACE FR
FHRIOF G- H 3 DS RESGER I % 5- L TV 72 (P<0.05),

feiam) DA E 20| & Z 3T fEREOH 2 FURmAERROH 5 BFH D 5 5 18% N HUEHlL
HIE 2 9E L CW e, fERRIA & LTHME, WWREBOBEE, 7o b T% A4 27 U v ROfiH
DR ENT=, HUBHIDARIEBI D 5 B 15% N DAEIZ L D AP LE L LT a2y, LiRsE
IFIEIGAE & g LA 7o 7e, EERIE OE#E D ks L OY ACE FHEAZ i & 32 DA%
BEIZEL D, DHERER KON LGE SN D ATREMEDSRIE ST,
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A S @R R se R B &
EIRMERBEBORMT SR (B R B BRI RS )
R R LR IE ICBE 3 5 FRERFSE
2014 4FfE #e= - HiEEwE s P

Z A4 b LY ad PP AOIEENLTH D EEEREH « ISR EEO Y
2 NE ST DR

i

RART « THERRA - Al s B L

b 2, RAPE -, MEEE
fft

&%, MHEAT Y

1IE S AR ARt ge & o % — BRIR B A &0 R R s 2 B
2. [ S5 B dn W E SR v 2 — D figi B PR P S IR B

P aA R— ZAORZFEREHREIIM TIZY VB OEITICIHN > THOMT 5 Z EAVRE SN
T, LY af R=Y 2B T AROBF A HELE TE 5, L baf R—2 2D
HHREANL T o DD EF MR B OB EREHEHO U > O 530 RIS RE Lz, 13
1§J0>/M“$@fﬁb\ﬁi}\ﬁ%ﬁ&%b(%'ri8WJ, RS 53 %, FHILEE 319g9) A HW i, R
=) CEERICEERME S His REeB0REE#HAHE LFE - LDEEXEA—IRICT L
TNT 7 ¢ AR, F%#iﬁ% KD T oFE TEfEE A EEA (Tum JZ, 20 Bog) A ER,
VU RENEDO~—J1—"Toh 2 Hipodoplanin fifk (D2-40, ~ 7 AE /7 uf—)b, DAKO)
2 X D mBEREETIT, BEEARE LE (SR, i1, L5 HE). il 8
His o, D=rppETE B, D=kE o 7 S04 ﬁéi%h%MOD%Bu@Hik%Jﬁ‘(@) Ve
B O EPIE Liz(f/mm?), U v 38 O43AiilE His 3T 2% < (6.8 ff+4.0 fi, p<0.0001).,
LERFFEOTE LE O DIERHERBI T T H 2 < 9 LT (3.7 f83.3 f#, p<0.0001) 73

BRI TIEOPE 2 38 U TNz (2.441.9 i), £ DOMoE S TV s %) 1 EAR T
U U REDRANIBSL T o Tz, U N E D5 His UL T OB SE#A O =[N
<. ZDY U REDORAADREIN YL a A R— 2O RZFEREOIFIEEBAIBEIEN B 5 & HE
BN,

46



No.2-5

B A5 BR st E &
IR B EBORIT R EE (BAMR RBURMTSEE2E)
R DM E 12 B 3 B SRR AT
2014 FFE = - MiEHEs P&
2 A4 b o DASEEER T OME BT (IV); FERIERYE RNA(hCRNA)ZE # o
Zi% & polymorphism o [ R A
AR MEERA BB Z L ek 1P e 2 B e 3 FF R4,
M.Richter5, S. Kostin5, J. Schaper5, #: [ # A\ 6,
oK1 6
LR KR - JEEEAENE 2 K - B mEAeER 3 A - Ot
Bl 4 B U R R T Rt A
5Dept.Exp.Cardiol,Max-Planck Inst, 6 # & . A\ 3§ & {5 %

[¥] feir DCM DB 13T AR LL EIC BRI A far 2358 < (Hershberger et al., Nature Review Cardiol, 2013).
DCM (283 &1 % BSR4 (HF) 14t o> common disease & [FRk. 0 R T DFEEH D35 HE 2 & A
THEEZEZLND, HF BEER T & U CRELEIICEEE TN O, SLEIIFENT 23R 5 CIR e 2 i L
G\ NUN 13- 35 exon #R43(ORF) D2 BN S AU T & 72, dr A . microarray & s KA B A
BEDESRIZ LT JAORFARH BN 50h 5,

[715] AHAJACC & H G ORI FEUE -3 7= 97 R 2 B O LA F 72 13 LVAD 25 R OO i
3k genomic DNA(n=175)7> & whole genomic DNA 7% B - FEH8L U 7=, F 72, A AL DCM ZEAEAEE A
FE DK 10% ThpbmlZ D72 2 &b | BlEE 4 k32 mt-haplogroup % f&5+ L 7= (Shin et al., Am J
Hum Genet, 2000), £% &= 1-fi#AT 12 13 Affymetrix SNP microarray v6.0 & mt O 4% % Sanger 35 Tk
& L 7= (Toyo-oka et al., in “Genes and cardiovascular function”, eds, Stadal et al., Springer, 2011), 5 [ali%
intron, miR, ncRNA., 2 D IERIFR 64y & antisense #45 DZE RAIZHHL L Cilgim v 5.

[FE3R. B LB

microRNA(MIR)IZHAE D ERIT silen-cer BEREZ A L. 2-N 24 ) RAROERG % [E R 5 A0
HIER SN TWD, 2O T .miR OREIE ORF PRI e irrsar—

N D R RISARA(In/del) 12 K 58555 72 : T s I*;Z e
ERIVANERNRKREINETFHEIND, Chmo o

FEIZLZE ) O myosin EHH{(MYH7) D8 E &
XERR &G FRON FVATHE SN D S TAEIOD
EEOEFRIERPKE < (H). WERERIFE
THEHCHEHE STz,

F 7= TN LR peptide(ANP) AL & % 71
T oRbEERTHY SE—HDOLAREE
F T B AL ANP 24K (ANPR) O antisense DNA 75
Z AT 5 PRSI ANP IZ K DRI EFE A H%IER ShD LB A D, BIZ Fx DVLAETT Wk
M=THA L7z I-sarcoglycan i&{s 1-(SGCD)IZ B L T intron N @ splicing 4y D28 A A S v, IEH
B0 mRNA DIEBLED IR L 72/ > DCMIEGNE AFFE OB 72 72 05 [ 2 R’e LT 5, RRICZE 5%
FEAT DFEF LI FENEIC W CHESR, E5 T2 & ST ORI X R K & W, ARl 72 . fif
AR5 7238 (B 3IUFE L TR 0 BUEEITT O7 -/ TERmTETIEERTH 5.

total

] Splloing  Splloing
miR AS  gcooptor domor M oNV

quququququququququ
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No.2-6

R4S @ T se R B &
BIRMERBEBORMT SR (AR B BRI RS %)
R AL DFHIE IC B3 2 AR
2014 4EFE  #e= - e P

Z A4 b v EBURELAEICET D AR T & o R KRS HA

FAHT - THERSA 0 NMEEEW AN KRREL, RIME, BERE .

o A s R S PR LR

H AR K52 5 2280 N B 27 R 1l B e N AL 22 50 B

RBE R

e HINHEREIR T % £ © 18 M0 A4 ; Heart failure with reduced ejection fraction (HF-REF)D T (%, RAAS
P, B HEWTEEZn &1 K 2 PRI ME R - 2 il 2 IR RIC K > THE SN D 2 LAVRSNTE
Too LI UZ2W 6 A BINHERE 23 HERF S 7218 ME 0o A4 ; Heart failure with preserved ejection fraction
(HF-PER)IZ%f LTI, 26 OIEHFITLT L BUWEREZ /R~ T 2 E AT, BE, HiLyEYIizon
THE % 7o fHDIRBRMETT LT D, L L, HF-PEF ORKHCIW T, A£=BKH =R ; Ejection fraction (EF)
HEZTRUIDMZOWTTEROH D EZATH D, Sl FTxITEELAEEZITONTEF J &
WCRREROEIS ZFHAE LT,

W5

H A K2 LR B IR e s K OBIEREE IS BV T 2010 4F 9 H 1 H2B4T->Cd [SAKURA AHFS
Registry] O7 — % ~X— 2% T, 1@MHOARBE OIRBIREO EF & FREROEIGIZONWTORESL
1To7=, 1BYE A4 % EF>55% (HF-PEF), 45%<EF<55% (HF-Impaired EF), EF<45% (HF-REF)® 3 #£lC
SHAL . EDOFREEDOEEIZOWTIHAE L,

L5 R S

2010 -9 H 1 H2 5 2014 4F- 8 H 31 H OMICEMELAEZOBMII TABE L7z 1987 4D H &, 2tk
FEZEFs L OVRME M AR JEARE 2 BR N 2, 1B IE O AR 2O AR 1561 A IZ DWW TRET Lo, EF
W 73213 5%, DRI 36% T o 7=, HF-PEF, HF-Impaired EF, HF-REF X% 1241 579 A (37%).
281 A(18%). 701 A(45%)C. “EXJMFEHRIL 77+11 ik, 74+13 7%, 70+13 ik, ZeMEDEIA 13 49%, 32%. 26%
Tholz, FRRFERIZOWTETHDO X H /o7,

BRE X O

HF-Impaired EF (45%<EF<55%)##(Z W CIEE MM OLFFIE DB &N E < . Z O B4 HF-PEF ¢ L <1
HF-REF O E5 HIZE ® 272 £ > T, HF-PEF OJFfER X ORI ORERIVZD RN E A U 5 ATREMED
Exbhb,
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54 b 115 C oD BRI A 00 B HO R
AR CHBA A

2B BT E R RS 1 AR

de =,
ﬁ/‘?’\ .

PEIERLOARIE L, DI R & EBNIEOIRZ M & T 2RBIETH D, £ 0
BEITHET, BHLDASERZ M E LAMHEELZBRVIRL TR AR THS. ZELIN
FTC, TOMDOLAEOFKERE OB LTz, THROIMPREBICOWTOREITIZEA
Elpv, ZoROARIFE L, AEODAREDTZOIC AR LI ODAERE E G L LRk
HUIE DR BIZ DWW T E &=,
ik

The NARA-HF Study 2 |2 8§k S 7z (BPEFEREMEOAR2O 729 2007421 H 1 H 5 2012
f£12 H 31 B £ TISYBRIC ARE L7283E) 611 Bl x4 & L, (ODAEDFRE BRI LR
DIEDORE (DCM ) &, Z LI ORE (Non DCM ) @ 2 BEIZ 47 1F, baseline characteristics
BLOTFHICHOW TR L.

P S

EHEERRIL 72.8 7%, 41.4%73 &G, DCM group 89 1, Non DCM group 522 3] Cd& - 7=.
EEEIE 291 » A TH Y, £FE1C1 258 #1C, DCM £ 33 $41(37.1%), Non DCM #f
225 f§(43.1%) TdH - 7-.

DCM BEDIZ H 23, B4 (¥ 66.1 %) Th Y, @it - HERFEE L ONEE R FER £
DO PAFRBOEIGITEVMEANIZH > 72, DCM BRI W T, ARZREOIGHEIAmEIHE <, D
EITE <, FobTa—HRA&ETO LVEF 3K <, LVEDD (X K& 0o 7. ARk O MLk
ETIEX, DCM EEDIE H S Hb B LU eGFR 1EE <, BNP & & UWMEHIAIZ & - 7-.

BT =AY I K BAEFIBRTIE, 2 TITEBWT, DCM EEDIE ) N THRIZEVME
FIZH 7208, DIELTITHOWVWTIE, WEEE CTEEZR D)o 7.
fRE - AL

DCM BEDIZ 5 23, DFEFRABIFAD 20 b D0, ABERFIZIZ T TITDEREME T LTV A 1H
mBaHo7. L L TH&IZDCM O BRI Th DM N H -7, 723 DCM T HilJES
BEIRIS OIRIFIES 6 B, 4ENELTBY, ZhOOBEHICHLEEEZNLIRE THA).
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¥ A4 b W BH KM KT (brain-derived neurotrophic

factor : BDNF) ZEBMHELALSEEFZOTFHE THIN A LD

FAET + THRR% RNE TR, M . ARE D

L 25 [ 25 P9 B 5 45—

DAREDRIEL ZOHERITIZ, Lov T o4 T v VAT A, SERERIEM 72 & &
FIFERERFVBEEL TCWDZERNMLNTHET, F/2, LS., A L 2L
DIMAEROBIENEH SN TWET, TFE, 9 DREOFEMICE L T brain-derived
neurotrophic factor (BDNF) 23 H &S TWAH H DD, (LAREOHER & OREIZE L Cid+
BN ER S5 TWERATL ., BDNF [IMIRERTO—2>THY . KM, FHApH
BOME., oMb, EFCEE LTS Z EnmbnTWET, £2C, Fx ik, M BDNF
EOARBBFEOEIEECTH & OBEZMRET LE Lz, HPElZ AR Lz@ A2 iE o
2B, N ELLEOFRIRAE, 3 A LN D ACS O, MiE2 L7 F =i 2.0 mg/dl LLED
BE. DOWOIEREZ T CVWDLREZRI L 134 Bl LE L, =2 RARA R
E, DIEED L <X OAREEIC L FAPEE L, Bl oFfiix 3563 H TLT,
My BDNF |Xiiflk® ELISA ¥ v M & HWTHIE L E Lz, OALEFE O BDNF EEIL,
R CONEE R R VERSSEE C N TEMICREA 2 LE L, £, DAEER
FHD NYHA 7 7 ZNEIELT 5125400 C BDNF JEEMEF L CWE L7z, ROC #hift 4 1
LA > MATfE% 12.4 ng/ml & L, BDNFREDECTEEZ 2REC DT T T o~A T
—fEMT&217 5 & BDNF IBERERETIX, DIE A X2 FORIERNEm NI ERDY £ L
7o ZEBMHTIZEVT, BDNF JEERMEIZIMNT L 7= fEBRIK 1 (hazard ratio 2.932, 95%
confidence interval 1.622-5.301, p=0.0004) T L7z, AEIOHEFTIE. LAEBEE ORHIRGE
DFHMI 24TV EF A T L7223, BDNF MEEZ R K 9 20 2D ER A LDARDTi%
BT 22 L E2ERLTRY . ZOMBANHT 2 LARIRE ORI D72 5 AIFEMEN
REEINE LT,
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Z A4 b v JERE PO E B I T DD i R TR R & JRAROE

Rz

BAE - WA A % BE WL JEE SFR. R A

B T E R R R BN R

[BERY] DAREEE DK D 40~50%IFZ2RIE & VWDt TW D, £z, Z2IRIED 90%IT.0»
FEAH(VT) - LEHEN(VF)TH D Z &N SOREIRFEEZITH ETBSEEARREIRICRTT 5 T
HEXMNRKNMLETH D, LAEEREFITK L O R 759 (Cardiac resynchronization
therapy; CRT)NZERFEZ O TIENIETSEwmN H D0, 0V A7 (2T 2 MaHid
720N, ARl CRT 17> TW A IEB MM LA REBF 2 XGUT, WX IASZ DGR % KT
U AT IZOWTHRE LT,

[xH5ed L O] 2000 45706 2013 45 % Clo, B 1 IE R K229 © CRT {7 L7
FERE M PEYE AR O A AE AR e 211 B &t R & L A E IS 21T - 72, FHEE A 1,
VTIVF @ D= 8RO FHE L LTz,

[#5 5] EB I 33427 2> H BT, SETCICE - 72 JER] 39 #1(18%) D 9 B, Z25RIE L& ¥
Wr ST ERFNT 9 B1(4%) Td o 7=, 28R4 3K L 7= EHI TIX. non-Responder dEIA 73 0
1238 v (83% vs. 46%, p<0.10), CRT #ixiAAH% D filtered QRS MEAA EIZEN -T2
(218+50ms vs. 188+30ms, p<0.05), ZZA&MMNTIZIUNT, filtered QRS ME(HR1.02, 95% CI
1.01-2.04, p<0.05)33 & U" Responder ™4 #(HR28.63, 95% Cl 1.52-538.07, p<0.05)( 34l z A F»
% DIEIRFEITKIT DA BRMSIAFTh -T2,

[#53@] CRT 2 HE1T L7- 3R it AL BE 2T, filtered QRS 135 & UY Responder ¢
BEITTSRIEDERINF & L TEETHD Z ENRB I,
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Z A4 b v FEZDBEICET D EEOLAEORIKTE R & TRORRIYZEE

: CHART #f9E0> 5 D %0 AL

RAHT « THERRA - WHERZ T FiAse N REAKER T, —JHIER L

(EACH—RR L (UN Bt CEHE, S TR b

LARAE R AR B BR A N

2 LR R B BR 4 EBM B %87

[ 5] BAEICE T 5 HEIELARRORECE O TH%ORMUIEEBIZ OV O RIX+5
T72W,

[51E] FAEARKRFDS 2000-2005 12T - 72 Z sk ai 1A = A2 81220F9E CHART (Chronic
Heart failure Analysis and Registry in the Tohoku distinct)-1 #F%E & BifEHETTH > CHART-2 #F3E
(2B gk S A7 EF 35% A%, E 721% NYHAILEE L oo B R4 1,278 il (CHART-1, N=356
vs. CHART-2, N=922) D i [RHIRFHH & & D T4% & beig L7,

[#5 R ICHART-1, CHART-2 M #£ I3V THEER(69 % vs. 70 7%, P=0.08). 1 (61% vs. 65%,
P=0.15). BNP fE(239pg/ml vs. 219mg/ml, P=0.22)IZ 7372 > 7=, CHART-1 BEIZLEEE L C
CHART-2 # Tl M DA 2O EIA 23 I HE I L (19.9% vs. 23.3%, P<0.01), RAS PLEHE

(69% vs.84%,) . BIEKIFE (30% vs. 58%) . HL7 /L K AT 1 K (23% vs. 39%) D FAAE 1%
FRERBDED (T E L P<O. 01) UX A A (45% vs. 28%) & /L—THIRE (76% vs.
67%) O FABEEIFME T L7z (312 P<0.01), ICD AlEIAAJEFI DAL (1% vs. 5%, P=0.09)
& CHART-2 B CEin»» 72, CHART-1 #ff%E2> & CHART-2 ﬁ%%% T TR MM A E ] T
1% 3T (35% vs. 20%) & O AR AREH(41% vs. 23%) 133124 ffr‘ﬂﬁ%? 75»%&571(51
P<0.01), FERE MR AR SAEF] TlE 3 4250 10 3(28% vs. 22%, P=0.10)I2 13 A E 2 TR H 72
HOD, DAREABER(41% vs. 25%, P<0.01) XA E R IK F 2R 7=,

[F53a] A EIZI T 2000 AELLKE, EBM OIRBITEE, B LAE, R mME LR
EOTHENPUEL TWD I LRI,
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2 A4 b+ N b¥ad R—I ZAIZBIT S Propionibacterium Acnes 4L E

J 78— VHiiR 2 O 7 SR R R 2 I O A PRI B9 D AR

FBAHET - THERRA  EJNEL, B o et MASE. A RS

R R RR)IE KRR, fE I 2

b i R P BR g N B

(5] DY vads R—v L, $vadg R—T 2R E LT b BE OBV EERR
ETHO, AT A NEREZDTIRETHZRIET D720, o LFiFEE & O] 2R
WITAT S ZEREBETH D, LnL, L ag R—= 2 L0HRICE N T, HENRIE

(ZAFET D720, DL AR (EMB) T OB FMIZBERITE W ORNBR TH D, I
. Propionibacterium acnes (P. acnes) ~D &4k, SEISN LA A F— ZADJFIK & LT
EEINTWD, KFFETILEMB ZH T, DA R—T R EZDMoLERICE

I} % P.acnes FF B E / 7 0 —F L (PAB)FURDGIESR % bk L 7=,

[ 5L FERE] 6h52013 2001 4F 1 A 1 B DA SBRIC ARBE L, BRI MlEeE 2 & o 7o H
it ad R—=U X EZWa iz 94(59.2 £ 14.7 %, B4 N), ZOMMD.LER
D= EMB Z 3 & U7kt BERE 9 4 (51.2+15.3 5%, AME8 N) & Lz, L aAf R—v
AZADZWIEL, v aAf R— 2O WrkE L 2o F5| £ (2006 HA LA R— X /K
FEMRABER)E S EIC L, DYV a A R—3 ARETIE H-E Y0l CIHERZES M Y 2 1
2 I CR S AL, WHEG]CRZEENIC PAB HUAIGMERT R 278D 72, I 51T, DAFIIRN O
PAB HURB AT RAT T IREE & el L TV b oA R—3 ZABETHEICEME T - 72 (89%
vs. 22%, p=0.015),

[f55m] PAB HLIRIT LY /L 2o B — 2 2 OB 2 kA RS T (A ] & 72 2 ATREMEDS &
Do
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Z A4 b N FRIEIC R T DR IN B K R DORK

RART - THERA 0 AN E T R

ORI B A K 5 B TR K B AU 58 BT 40 - R 0 B

A T RALOAHEE (HCM) . #HALLFAE (RCM) . JE5RALLARE (DCM) O JRIKE
IRFERRZITV, ZHETIZEL @EIL4E%W§%%H/£ L TRz, Z&IZ HCM 2o
WL, BRNIEG A HUIS FEhE U 7o R RARRIC K0 . B B 2R S 2 3 2 FiEM:
HCM (n=282) 46.8%., 2 L < 1L %7%“(%@\5‘)1\%\%‘@ HCM (n=100) ®
14.0%2, I AV EE (MYH?), IS4V U fEAEE C (MYBPC3), hrfl=r

T (TNNT2) Z2EOH NI A TIMEERERFICERRN L Z L, 2O FOERE AT
% BEBAERFINFIRME HCM O 27% TH 5 Z E2HME L TWDH R, /WNRIESIZOWTO
B FEFR N — IR TH o7, £ 2 TSN FTRIE L 7/ N O AR E T i AR &
L C.HCM 3 (n=30, 9 HLAVEME 18 i) . RCM 2% (n=5, 9 BN 4 ). DCM
B (n=5, 9 BAVEEME 205)) TEBRMKREFEM L72E A, FiEMEHCM @ 83.3%,
M HCM @ 72.2%, fVREPERCM @ 100%, ZifEME DCM @ 66.7%. %1% DCM @ 50%
2. FIZH A a ATIHRER B FIORRERS L SN, £, ZREhzitoc L
Z A, MFEME HCM @D 16.7% 703 AR 33.3% N AF WO CTAE U AL R, MRk
RCM @ 66.7% MW H/AEELR L EZE 2 biiz, -, MBOWTINIERNH D H O DIRIE
L CW W @ ok, M HCM @ 22.2%, I3 RCM @ 33.3%., fwEM:
DCM D 50% Tdr > 7=, LAEX Y /NEOHHE TIXSEBEME, IEGEMIZRE D & TR RG-SR
NE <, BEERSOHALERNSZNZ LD, B TERBRIROAAENRE N,
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Z 4 b H IR B R K 90 B A BE L A 4 i 1] o 5 - i ) &

B R - ik g AR 0 i GE 00 SEHE 4

Fo4AT - THERR% 0 AR NMEER. KR =

RN NG

ERER R F B IRBT L IS AR GRS, KR PG 2 R e & L R o2 & L Thg
5IEREECTH D, TEBREsPNE ABEDS 50-60 FRELE Td 5 25 ERE H 43P 7 B ¢4
EHIZATHEERNEHES . Lvh Z 0N 2L, b ReE s Vo o arkER R
DECABENEOTEY | Ml Z BT 2 TEZEBEEFREEDOZE L L TOEZ R LTS,
DAL ARE, BLXOZOEME LI DAREIZ O W THRAEE 2T T-oTEBY, £
DEFRAEIEEIZOW TS % & & Biz, FlR~TF R« gL - OFZ2 U 2 DRk
FE. FIPRAN 2 &AM SV E B ORRIF - B TH% 0 E D L DT E L =T 2 0BT
HEFTHD, TN ABUEF O IR, IEKRELLIHE, JRERLLIHEICAFTR S
HIOHIENRZ S G END, HoWE TEOLIIEDFIIZ T AT, Ol MRIZ X 5 Omakih
ZREMRAOIZHER L TR Y | FRIERALLAVED.LY VA R—v A DR E & O
EATWODOT —H EEE L OOd D,

DATIER L ONDAREZ KT A OERICEB W TILDESAN, DEMEIE W oTonA Y
A7 DEAENREED Z & b TlER <, #I02 H VT 2 AL IE R T CD, i
HEEEECR TR EMEZIAENTEY . YPEIHARR T TIiX 2 25 5 KPR 08
FID O 2 iAFHZ I L TWDRBIZH D | EOHEIAA « FEIZOWTH BIREKRTIE
T PER LT WEREIZH D, 3 TITARF CTHEZIAA DR A & 5217 T 10 4P < R L
TEY ., ODVE « DAREIZEIT S ICD, CRT{RED A X MR £7- CRT IHROAR)
PEIZ DWW THRETZ I Z 720,
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X A4 b+ Jv: FDG-PET Bt af R—I ZBHEICEBITHREF

8-hydroxy-2'-deoxyguanosine O ¥ I+ & L TOH LI

% bt

RAET - THiRRA ¢ AR KR - R OHEC

WA R R B e R SR B 28 W AE N B o7

HE] DY asd R—=TvRd, DAZE, BE7r v 7 LEER - DEHEOS0HI X
D, PHRARREEZONTWS, B, Hxid, DY Laf R—= o 20BEICBWT, 2
LA NV A~—D1—Toh DR 8-hydroxy-2'-deoxyguanosine (8-OHdG)i%, [y = A F—
VADBEOIFEEMEEZ R KM 5 Z &2 Lic, [BRY] R 8-OHAG 23, Lt =Ao
R—=V ZABEOTHRTRIK T L7720 5 50E ) MO ONTHRE LT, [HIE] Lraa R
— 3 AW REHE(2006 FFUGTHOIC K D Db a A R—T R L2 SUABE & 72 - 72 30 JE A
ZXBRIZ, JRY 8-OHAG %13 U b/ LHERE « BHREE « RIE~— I — &2 ABERfICEHAI L, JLofl
BIHEOFEEZ V) 4RI = 18I U, [K5R] FDG-PET [2MERE(n=10)1Ck%F L. [HPERE
M=20)ITFRBICTHRRETH T, RED I L, HERE(N=7)TlX, EFREN=13) L ik
L., JRH 8-OHAG 1T A BEICHIETH ~ 7=, ROC fi#HT Cix, SR 8-OHAG O F v M4 7 fE
1% 19.1(ng/mg Cr)TH v, SR 8-OHAG >19.1 #HITIRH 8-OHAG < 19.1 BRI % L, %ﬁﬁuu
MEFED Y A7 BNEfETH -7, [#Eim] FDG-PET BtV af R—Y ZADHEEIC
W, JRF8-OHAG 1Z P& THIK & LTHEATH D Z EBNRE Iz,
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¥ 4 b W: FIVACEGBFHELHERLBTIEBEBEFHLLE

FHA O BfE

FAE - THERR%A : _ RM S A s, Bl )L ORE I

FURR R 52 RAEBe R 2 JE Y 9 B2 28 N F o7

i 7 L AICELET(LMNA) S RO RS T L X R T D7 I ACZa— L,
KRB FEFEIZ LV OB EREE (CCD) & & 0F L 7Lk AL fE(DCM) 235 E 2 Z S b,
LinL, AR TEORBIIAL TIIRRICLVER D,

Hi: LMNA 8 %x v U 72860 2868 & DIEER BV O BEMEIZ DWW TH LT 5
Z &,

ik, SR BT TR L7 LMNA BhELLATE 29 53R O3 imE 12DV THRRET L
7z, DMESR & LTI 18 f5ilic DCM, 25 5/l CCD, 16 fillZ VTIVF, 13 412 AF #7897,
non-missense 4 ¥ % 18 51(62%) (238 8 (4 nonsense, 12 deletion, 1 insertion, 1 splicing error).,
missense 2542 4 11 f51(38%)Z78 7=, DCM FEIEF 1L, non-missense 25 EH#|IZ T 78%(14/18)
& missense 28 FLRE(36% (A1) LN THEICE Do 1o, DMBZEIRIE D FHEIECAh D Ul
BANZ DWW T 2 BER TIEAEZ RO 2o 72, 29 BIOFE A (A, LMNA ZE 58 2R 1
%E 27 B b0 A 7= 56 B2 TLRI O IERERF I A fFtT L 72, CCD DIEIEF 1L 2 #EH T
2RO IR N> 725 . DCM 1 non-missense 28 FLHE TAH BN A THIE L TV 7z, (logrank test
p=0.014; HR=3.59; 95%CI 1.27 to 12.8)

At am: LMNA BHELLAGAEIZ 35V T, non-missense 28 %43 DCM BHRIED U R T 7 7 7 X —
ThdE&EZBN,
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¥ A4 b w: PEERLODHIEOCORERE-TI v E L JTIZXH5V0FEA

e O 57 R A Al 00 i B A A

RAR - THERA : TARLHY R EY HEEERY, mEEs? #

i TR VNN SRR & SR

SRR BRI S RF R )R B B A B 2)

Bt EY 3) EEEAREY 4) —EHKRKF~ Y v

JANA F a5k ¥ —

[EM]

JEARRL UM IE BB S 12 BV T Modified look-locker Inversion Recovery (MOLLIEIZ X 5 T1~
> B2 7 CRHAI U 72 R O TUR AR & 47 S TP IR DAl B & 0 15 5 7 i BERE AR A
2L DOFE AT & i35 Z &,

[5i£]

37 A I MRIEZEEZ HWT, v XMRI, EBIEEEMRI, EEAIETLY v B 7 iR LTk
BRALCAE BB 2040 A KP4, FLE R T A A (PR LEF R TOERATUE, EEATE
TUE X 0 B S & DR ) 7 A Ly YL@ To L IRHE LR 2 Fik L=,
[Fi 2R ]

FERE IMAE R IE 1 B 2 380 ZIEH] TlE, RO ZRVVER] & el U CHEIS O ASHE LR 2 il
(26+18v5.13+8%, p<0.05) T - 7= A%, M REM] TOLFHARHELRIITKIE R E/R2 0 AWV A0
Too MEECHTBRTUE KV FH S V7o filash oo, iEEATTUE & IS DisiE bR & fhaE L
o R4F 7B & 58 6 72 (r2=0.51, 0.46, p<0.05),

(5

IEECATTLREFNRE R T, TR B 0 DA AR LR & RAF B 258 D 72, R AE LS
BWT, EEATIy B 7K 0T R =0 AEERZHERT 5 2 &7 < OVFE AL
FRAEAL O TE BRI T & 2 FREMEDS RIB STz,
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Z A4 b+ FGF23/Klotho 5% & LisHEBERE D B DWW T OfRET
AR - R4 SElg SCAEL AR BN
N N

FGF23 (X HMBHEAEINDLARNLESTHY | RMENSD U OB Z 6T 5 Z &

TyHEOY VAR TS L2 AL TWD, £/, ZD FGF23 OBIZEIT HEHFELIC
X, FGFR-1c ~DOfEG & & blz, HZFAKR L LT Klotho BRMETHDL EBZZHILTND,
bivbiud, MRERSEFNCIBWT, FGF23 ED Ml Y, O B & i 077 S B 2R O (KA
EBE L TWAZ ExE Le, Shlbivbiud, AEBRHEORIENTIEF 235 L L
T, JE=RPLHRAE & 1 Th FGF23/a-Klotho #2 5 o B & fit L 72,
TR CASEBRH N 50%LL E, D ORFHI S 72T — ¥ & 55 L T 5 IEBHTIER], 269
Blzxtg s Uiz, fRiEReik, E BNP, A EELREIC A, MR E L Ok K72
MHELILZ, Ble’, EIA, DET 72 EOT — 2 % 4 L ITHRERNZHIE LT, RS Z A
T HIERI D a-Klotho fEI% 252pg/mL & JRIREEDMPR 724U TV D IEF] O 390pg/mL &V A
IIKECh -T2, o, ZEEHRIEEIRIHTIZIBV T, Log(a-Klotho)iE log(BNP)I5 L )
log(E/e’) & ORI A#S, PERI, ME & 3N L7-AOBEZ A LW, THERERERS) %
TERERE Lic, Z2EE0 VAT 4 7 RS HTIZEB W TH . Log(a-Klotho)id, 7~ Xtk 0.50
(95%C10.31-0.81, P<0.01 per 1 SD) & JLaRREFEE I 5 A ERMYLLIZAD T VT 4 7 H
Thoto, —FH. FGF23 1%, JLiERERS & OIS L= Z2H LT\ e, I
o-Klotho {EAEIE, CMXHERE DR T-ALIZIERNZ BT, JRIRFRERERS RS & B L T2 mIREME
R STz,
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Impaired respiratory function in MELAS-induced pluripotent stem
cells with high heteroplasmy level

ANVERSE D BRI L BSEZ C R0, fmEE !

' BEER R AR A EE R G A, P RAIR A TRBE, C ESLR R o 2 —

Mitochondrial diseases are heterogeneous disorders, caused by mitochondrial dysfunction.
Mitochondria are not regulated solely by nuclear genomic DNA but by mitochondrial DNA. It is
difficult to develop effective therapy for mitochondrial disease because of lack of mitochondrial
disease models. Mitochondrial myopathy, encephalomypathy, lactic acidosis, and stroke-like
episodes (MELAS) is one of the major mitochondrial diseases. The aim of this study is to generate
MELAS-specific induced pluripotent stem cells (iPSCs) and demonstrate that MELAS-iPSCs can
be mitochondrial disease models. We successfully established iPSCs from the primary MELAS-
fibroblasts carrying 77.7% of m.3243A>G hetroplasmy. MELAS-iPSC lines ranged from 3.6%
to 99.4% of m.3243A>G heteroplasmy levels. The enzymatic activities of mitochondrial
respiratory complexes indicated that MELAS-iPSC-derived fibroblasts with high heteroplasmy
level showed the deficiency of complex | activity but MELAS-iPSC-derived fibroblasts with low
heteroplasmy level showed normal complex I activity. Our data indicate that MELAS-iPSCs can
be model for MELAS but we should carefully select MELAS-iPSCs in heteroplasmy levels and
respiratory functions for mitochondrial disease modeling

ARRIFEEFBE FREOHEICET SABHARI ICETLHEMNARE LTEREL-LD
Thd
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B FHARZ BCG A TAZRAWEHE-LERDBRIVDRAETILORE
i
ML RIT L RE RIS MR OBEL W OREL AF JET

'R R P E A ERCRIERGNF * A BCG #FZERT,
SEFILRA T B REERE S v & — | SEKRERERE R RS A A R

[ B9 PERRRLCMIE O O AR AR D b RAEMBRIEA LI LT8R S, B OHRE B L 3 590
HEDS TR S AU T B, BEAE D DM 968 7 BRI DRI~ DB IE DB 2 T 2 IR X Th D |
B2 B RET VB NLE L SN TWD, BCGIXERNTY 7 v 7 7 — ORI I RRg
THHMANFAME CTH Y . KAEICHE Y SRt 5, 72 BCG HE D ERIGEFD DT ¥ 2N
¥ MEWHERD, 2 THXIL, BCG ITH LI I AV VBB T AHAAA L X BCG 2 AWV CTEME
H 2B D28/ IRR AL DR IEE 7V~ 7 A DR A T2,

[ ERER] DI AT v h—TBAR T HAASA T Z BCG (BBCG-MyHC o) ZAERLL., ~ ¥
A~EEREL, 26 HETHE LI L A, Dk I ER e D JUEMIRRE & B L OEIT 2380, £
EOYLR, BEEHOKT 2RO, LIRICRET 2 CDA'T Mild% flow cytometry Z HHWTEIE T &, E
BN > T CD44""CD62L™ =7 = 7 2 —T Ml L8 % b, E72ENHIE IFN-y R IL-17 2% < P&
E LTV,

[%%2] rBCG-MyHC o #HICEDUHE/OARETT L~ A ILHEAERET 7 =27 2 —T filzE
HIFNZIE > TR L, BIELHRZBIEEZ L TV D ERRE I,

ARWFFEIE AT B TR OREIC B3 2 AT ZE ) (2R 2 MEBITZEL L TEM L2 b D TH S,
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F1EDLHERRE RE
4. DHECHITHLHERFREOHEICET SR
SEORERL L BRI L RJIHERE | /INbREE L P A
RERSTBERRY  TRERES - LD TR

[ B8] BROAFIEDZWHT BT 200 ER OB AMEOREIC SV TIEB B2 T2, [FE] LA RET
% OBWOFEIZOWTHRET L7z, DRER] JRELOAESR Y (D BE 143 ) . IERELLAAEREV (H B 75
B) . ZOMOFESEVY (CBE 160 F1) O&EFF 378 ] (F¥) 56 ik, Hik 234 ) Zxfgl Lz, £HEHCH
T LERBEOZKNILLTOEY Thole, D B IRELLHEIC ST (113 i, 79.0%) ., ¥r=aA K
—T A (1, 0.7%) . FERFEAYFTR (29 i, 20.3%) , H# : JERBLLAE (29 . 38.7%) . 7 ImvA K—
A (3B, 4.0%) . Fabry 55 (2 6, 2.7%) . JERFRAUPTR (41 6], 54.7%) ,CHE: 7 ImA F— % (34,
1.9%) . MERBLLAE (2 #), 1.3%) . HraAf R— 2 (24, 1.3%) . Fabry i (2 i, 1.3%) . JERFRAGFT
S(151 B, 94.4%) . AERRRTER OREKZ T —BeRIE D #E (79.0%) . H#E (29.0%) . CHE (0%) Thotz, [H
£2] RARALCARIE O 31T 2 0 AR O F AT IR, —J7, BRRALLE 2 % 5 EH] Tk
DA DR E I Th D ATREMED R STz,

AWFFRILIEA T BE UMD AREIC B 2 REZE) (IR 2L LCEB LD TH D,
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5. DiE RRT BULN=ib Lo F— A BHEIRMRICE T 5FRAME

A, AR, R BURASTS . BRI, LB, B 0 —BR, CFLEE

—+=
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K2 F R PIRE Y R ISR RH 250 B

[BA] DYV 2o R A HE) TE TR “RELHIEO U E S TH Y | BIEOBKIEMEICHD
LHEEBW NG ON BT, $CIREFELL TV ZENFLEALTHY, TOEHEDOTHRIIRER
BTHD, Fox T8 EELZ 2T 50TEICHONT, ZORYRZENCIIT S MR ORRRIVA A BE L
77

(7] BERE7 2y 7 OFRBRBEOTD OR 21T L7ER 258 L L, OR (2 X5 .0HEDREZ
Wr& . 2 OBMNHES < RHNEH ORI & Bl & IS4 L7,

[RR] BIZHIMTH 5 2009 F0> 5 2013 LEOFIRGEUT 48T ERI TH -T2, 2O bRERET 0 v 7
DR RIFR & BHITHEAT L 7o GEfliE 66 61 Th v | BIEE BMESE 13 #1(20%) . CMR 12 & 0.0
SiE & 2 L 7ZREBNIE 9 B (14%) T o7z, 5 B 5 BN RBNEHR 217V 341 (60%) T 1 v 7 D EZBD,
LBNZBWTUTR—A A —h — AR Z [ABEC X 7=,

[BL£] OR T, BEREEIC X > CTLHEREDILDIERN KT 2 RHZENIC W TEATH Y | BRI
MATREL 70D T & TTRELZ Ml TE 5 REMED & 5,

(CRRFTRITE AR GBS TR O E BT 2 FRAER R IR 2R L TERLIZHDTH D)
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6. % FGF19 &b Y €T Y > J DESE
AEYL, PERIE—, SRFIE, EEIL, ASRIER
RIRERRZE fEBas R

(A1)

FGF19 77 7 2 U —®7e) T, FGF21 B L FGF23 1LY £F U > 7 & B LT 5 FTREMEDS
RBEINTNWD, SEbIvoIE, Mg FGF19 &.OHEE - DIBKOBIEZ R L7z,

[J71]

TEERBRNFHIARL & 72 o 72 B 1 78 JEBICERFMNE 70.429.4 F)ZEXIH E Liz, DT a—inb E%EE
HIER(LVER), ZEERRGELVMDZ RS 72, FCF19, FGF23 1 ELISA I TRIE L7z,

[t 2R ]

LVMI 1Z, log(FGF23)(R=0.30), log(FGF19)(R=—0.29)& . 7=, LVEF |Z log(FGF23) (R=—0.30) & A & 72
FEBE A 5B =, 4Flih, EfE. log(eGFR), HOMA-IR, log(FGF19), log(FGF23)ZMSr 254, LVMI & {it/&
B E LTe LR BT 8 Tl log(FGF19IZ AR HE(L B =—0.28(p=0.10) T LVMI & A B/ B 2587,
[B£]

FGF19 1T v 2 U U4&HiME, FGF23 LN L CLAER E ADB# A LT\ 5,

AWPFRITEAET A TR OADEICBE S 2FREMTZE) ISR 2 MBI L LTEBLIZE D TH D,
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7. OEFFEERZE TD High Mobility Group Box 1 (HMGB1) RIR&E FNDEHEIZET
SHRE

AT KRB RF WS SIS i BB 7 ARE 2
HHTERTFEFRL AR — e

¢ [HHY] HMGB1 {3JEE A R BERTH Y . IFERAEROTIHCHE DNA OBEICEES T 5,
oo ld, PRI 772 & ORRIC X 0 DR O HMGBL O JRIERHIN LT 5 2 & 28 L
TWD, £ T, AFETIE, LAVEDOMMAIERE & HMGBL OFBOELEZH LN T2 L%
Biye Uiz,

&[] DEEER RO EREIT o2 32 BIOOLRERED D B LAHIE & W L7 IER] 27 Bl % 0
IERE, DMIE CTIEZ2W & 2 L7 5 #il& Control & L CHWT HMGBL O%BL AR L1z, £7-.
FHAR A th A FE DL 1 oD 28k % abnormal B & L CREEORE & H % 1T - 72,

& [FER] OFERIE Control IZE#E LT BNP @&ifl, ZA=BRHRIKELZ 2 L CWied, EiiFEEL
RO IR0 Tz, g Yeta T HMGBL FEMAa%IE Control (ZH#E U CUAMER THEIZED LT
oo RLRRAELE 2700 DHETIE, BMARREIC L~ A EIZ HMGBI Bl o bR 0MEAE T d - 72,

& [EBZ] LHERHE TIX, HMGBL NI MBI A 722 < | MG H ORLE L B 2B 7,
BN HMGB1 BB & HEFF§ 25 2 L3 DAE TBIRIERDO X — 5y N LR D alREMES "R sz, TR
WIRITREATBE TR ORI 2RENE] ICBIT 2t E LTEBLIZHDTH D)
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8. DL F—LADRFEREL ) VI EF RO
PG ' G b 2 R PR

'ESZIRBR AT S v — BRI BRI ERRL
PENABRASHAT I 2 — DB NEHR N IRE

[HI] v adf R—o AOREREIEFRZ TP Y o 8RR TH D L D1, Ve EDHARIC
Bo TS NDBAREHINLTND, LY Lad F—v 2AORFEBHELEORIES RIS Vo E 55
DOEEREZEZ BN, THETHRL L, EFABROD U V&S5 OMRRENIEIT 21TV, LY a3 R
— 2 ADEHERIFIEENL T d B OEPHRIE IO His 33 L O O JE IR OMHETR TR/ U o 78 S i iy
BEICHOMLTWND I & AR LTz, ARl DA af F—3 ZEGITRE LT,

[FiE] DY vads R— ROEBIER 3 F (&P 2 ) ZHWT, AZFEEEREEBEO Y v N85
Z Yt (D2-40; podoplanin, DAKO, Japan) (2 X D 8% L7z,

[FER] WinoEsl b ZEEMEE & RIFBOBENR A b7z, £ < ORIFIEHERZ O EEICIE D2-
10 DSBHED/ INEER B DL, KB L ZOREIICIL Y VAR EETHD L b, . WIS
HEREEAL L7280 CH U v VDR RIE LT & 2 AR LT,

[BLE] Vo NESAOREAET 2 Z &0k, D ads R— 2 AORSEEMINE OO BT % fE ]
T H BT B AR D %,

URBFZEIXIEA T B TR O IEIC B 2 iRANIE) ([CRIT D EBIIEE LTHEBLIZEDTH D
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DFRLEFDA VR VEREICHT H5F FUDLRRRTF FOBER
ER

FbOREE IR B OER ERE
1%/‘?\ ER/DN KE%’{’jﬁ%{‘J‘E%E TE%%%W%’:J'

¢ R LA LPEREL, FOERBBRETEAVWHAERZELZRKITIL TS, LrL, WEORKHT
DERIZONTOHEIT D, R TIX, 7 MU U LARRRTF K (NP) & A R U ARFPEIR)
D BAEME A IR U COARA & BEIR O BIfR 2 TR~ 72,

& JiE DB T — T VI AT o 7o 840 SEBI A IV TREAT L7,
& R HEYROHT T HbALe 1R IMRE & B OFBABIRIC & - 723, ZDYRIRARSE (LVEDP) & I13A &
R ERO 0T, BAH BNP LADHBZ R L, ZERMHTCTIL, HbAle X LVEDP 8L
BNP & A EAMBIIR S Aeh o7z, HbAle @ EHIX, NP & IR OBENRADBFRTMZ LT 5
LAE L CIROD LI BMRNT 24T > 72, BNPI34E#E, 7 V7 F =2, LVEDP L IEDOHBIZ R L, Bk,
BMI % L T HOMA-IR (P<0.001) & A DHEBI%E R L7z, —J, HbAle & ITAERBMRIZRBD N7,
& EE PR EOARRITMAICEMT D LD DA, NP O IREEFEMITHRS . EOBMRIEITED
BNTWD, (RIFFRITEAEBE st OEIC BT 2 AN [k 2 EBIFZE & L CHEE L
TtbDTHD,)
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ROMEE AST-120 B 5D RORE
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VESTEBRERIIIEE 2 — P BRI E R R SR SRR
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HWE SN TWD 2, DIERBIZE T D IRFEVEOLEZ OV TIAHREAL N, SR~ IE, 18
PEDREREIZBITS IS OBFFRICON TR LT,

[5ik] 4BEd CKD stage 3 LU FOBIELREABTEERE 49 4 & AHEIT =R — MFJE PRI & eGFR
Dy F UL VEY Lizay ba— VR R L7z, WRICHSIIERBEF O CKD stage 3-5 DIBMLARA
BEIY . VEROROPAEERGRE, HFRGHE (Fx84) Z@HE LRGAIRZ HE LT,

] DASRETIE, 2 b e — UL & s IS Ml JEIEREDIRIED —~2>TH D E/e” BEMETH Y |
FERERNEREME FS)IMMEZ > 7, I, BARERORER TIX, BRI ISHE, 7vT7F=r
fll, BNPEAME TN L, FS & E/e’ 138 L7z, — TR GHETIT. 2o DEIFZE(L Ligd o7z,

[B£] BHEOREEFITH T 2RO REEOBL-TIE, BHRETS T Tl < DIRO INHEEE & TRIRAEN S
RO, BORERIIILREHREREEF O H 2 DR ROF o RIRHIK L e D RN S 5,

ARWFFEIE AT B TR OREIC B3 2 AT ZE ) (2R 2 MEBITZEL L TEM L2 b D TH S,
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Z2fufl & PAS Yt DREY), BT BEMEIMRAIZ T Zebra body SRR SN, o GLA IGHEIZIER
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GLAJEMEIR T 2RO 6N 2WCH b LT, L7 7 7V —HaRIETLHEHH Y . E66Q ZHR L
iz b 72 BT B A BT 5 ECRIREVIES & B2 O, W, APFRIIEAEBE RO
SEVZ B3 2 AL (SR AEBIAFAE & L CHEME L7,
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IEZEN Trends in Clinical Characteristics, Treatments and Prognosis in Patients with
Dilated Cardiomyopathy in Japan -Epidemiologic Insights from the CHART
Studies-

Hiroaki SHIMOKAWA

'Department of Cardiovascular Medicine, Tohoku University Graduate School of Medicine,
Department of Evidence-based Cardiovascular Medicine, Tohoku University Graduate School of Medicine

Dilated cardiomyopathy (DCM) is one of the major etiologies for heart failure (HF) in Japan. Along with
the changes in life-styles and implementation of evidence based medications, however, clinical features of
DCM patients may have been changed in the recent years in Japan. Thus we compared clinical background,
treatments and prognosis between 306 (mean age 61.7 years, male 72.5%) and 710 (mean age 62.9 years, male
72.8%) DCM patients in our CHART (Chronic Heart Failure Analysis and Registry in the Tohoku District)-1
(2000-2005, N= 1,278) and the CHART-2 (2006-present, N= 10,219) Studies, respectively. As a result, we
found that 1) the prevalence of hypertension, dyslipidemia and diabetes mellitus was all significantly increased,
2) the use of beta-blockers and aldosterone antagonists was significantly increased, while that of loop diuretics
and digitalis was significantly decreased, and 3) the 3-year mortality rate was significantly improved (14% vs.
9%, adjusted hazard ratio (HR) 0.60, 95% confidence interval (CI) 0.49-0.81; P= 0.0011) from the CHART-1
to the CHART-2 Study. Interestingly, the prognostic improvement was particularly evident in subgroups with
BNP levels of <220pg/ml, LVEF of >40%, beta-blocker use and aldosterone antagonist use. In conclusion,
our CHART Studies indicate that long-term prognosis of DCM patients has been improved, along with the
implementation of evidence-based medications in the recent decades in Japan.

m A Multi-center Observational Study of Dilated Phase of Hypertrophic
Cardiomyopathy
Shouji MATSUSHIMA', Shintaro KINUGAWA?, Hiroyuki TSUTSUI',
dHCM Investigators AMED’

lDepartment of Cardiovascular Medicine, Kyushu University Graduate School of Medical Science, Fukuoka, Japan,
’Department of Cardiovascular Medicine, Hokkaido University Graduate School of Medicine, Sapporo, Japan,
*AMED dHCM investigators

Introduction Clinical characteristics of dilated phase of hypertrophic cardiomyopathy ({HCM) have not been fully
elucidated.

Purpose The purpose of this study was to reveal clinical features, treatment, and prognosis in Japanese patients with
dHCM.

Methods and Results Thirty eight dHCM patients (57.9%17.4 years old, male 58%) were registered at multiple centers
in Japan from April 2015 to June 2016. The interval from the onset of symptoms to the first diagnosis of HCM was 6.4+
8.9 years, and from HCM to the transition to dHCM was 11.7%7.5 years thereafter. At the time of detection of HCM, the
transition to dHCM, and the registration, left ventricular (LV) diastolic diameter, was 45.8+10.2, 54.3£6.8, and 56.2*
7.7mm, respectively. LV ejection fraction was 67.4%13.5, 44.9%8.6, and 35.9£9.9%, and the thickness of intraventricular
septum was 20.0%6.3, 15.2%4.6, and 12.3=3.6mm. At registration, New York Heart Association functional class III or IV
was 34% and plasma B-type natriuretic peptide was 690.7+561.4pg/ml. dHCM patients were treated with angiotensin-
converting enzyme inhibitors in 47.4%, angiotensin receptor blockers in 32.4%, [-blocker in 94.7%, loop diuretics in
67.6%, and amiodarone in 40.0% and had implantable cardioverter-defibrillator in 39.5% and cardiac resynchronization
therapy with defibrillator in 23.7%. Twenty five patients (65.8%) had prior heart failure hospitalization.

Conclusions HCM slowly develops into dHCM over about 10 years. dHCM patients have a high rate of heart failure
hospitalization.
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IEZX] Clinical Diagnosis and Prognosis of Isolated Cardiac Sarcoidosis, an
Inflammation-mediated Cardiomyopathy

Yasuhiro MAEJIMA, Daisuke TEZUKA, Kensuke HIRASAWA, Mitsuaki ISOBE
Department of Cardiovascular Medicine, Tokyo Medical and Dental University, Tokyo, Japan

Increasing lines of evidence suggest that the existence of isolated cardiac sarcoidosis (iCS), a variant of
sarcoidosis that does not have extra-cardiac lesions. Although it is very difficult to make a diagnosis as
iCS, recent progress of cardiac imaging modalities enabled us to diagnose as iCS easier than before. Here,
we demonstrate that the clinical characteristics of iCS by comparison with those of systemic CS (sCS).
Consecutive 83 patients who referred for CS were enrolled. sCS (N=30) and iCS (N=11) were diagnosed
according to clinical guidelines. '*F-fluoro-deoxyglucose (FDG) positron emission tomography showed that 6
of iCS had focal or focal-on-diffuse uptake of FDG. Likewise, cardiac magnetic resonance imaging revealed
that 4 iCS had late gadolinium enhancement. Left ventricular ejection fraction of iCS was significantly lower
compared to those of sCS. Similarly, the incidence of both ventricular aneurysm and ventricular tachycardia in
iCS was significantly higher than those in sCS. Thus, these results suggest that the clinical manifestations of
iCS would be worse as compared to those of sCS.
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IEZX] Distinct Roles of Myocardial Biopsy in Patients with Suspected
Cardiomyopathy

Yasuchika TAKEISHI, Akiomi YOSHIHISA

Department of Cardiovascular Medicine, Fukushima Medical University

Background: Although myocardial biopsy provides important information for the diagnosis of cardiomyopathy,
the indication should be considered carefully because of its invasiveness. We examined whether diagnostic
significance of myocardial biopsy is different among types of cardiomyopathy.

Methods and Results: We retrospectively analyzed 378 patients with suspected cardiomyopathy who underwent
myocardial biopsy (initially suspected dilated cardiomyopathy: group D, n=143; suspected hypertrophic
cardiomyopathy: group H, n=75; and suspected other types cardiomyopathy: group C, n=160). Left ventricular
ejection fraction was lower (38.2 vs. 56.2 and 50.9%, P<0.05) and B-type natriuretic peptide was higher (602.7
vs. 390.0 and 174.3 pg/ml, P<0.05) in group D than in groups H and C. Cardiac index was lower in groups D
and H than in group C (2.5 and 2.6 vs. 2.9 I/min/m’, P<0.05). The pathological findings in each group were as
follows: group D (dilated cardiomyopathy compatible 79.0%, sarcoidosis 0.7%, unspecific findings 20.3%),
group H (hypertrophic cardiomyopathy 38.7%, amyloidosis 4.0%, Fabry disease 2.7%, unspecific findings
54.7%) and group C (amyloidosis 1.9%, hypertrophic cardiomyopathy 1.3%, sarcoidosis 1.3%, Fabry disease
1.3%, unspecific findings 94.4%). The concordance of diagnosis before and after myocardial biopsy was 79.0%
in group D and 29.0% in group H.

Conclusion: Diagnostic impact of myocardial biopsy may be relatively high in patients with suspected
hypertrophic cardiomyopathy compared to those with suspected dilated cardiomyopathy.
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Sl Genetic Approaches to Hypertrophic Cardiomyopathy
Masakazu YAMAGISHI, Tetsuo KONNO, Noboru FUJINO, Masa-Aki KAWASHIRI

Department of Cardiovascular and Internal Medicine, Kanazawa University Graduate School of Medicine, Kanazawa, Japan

Hypertrophic cardiomyopathy (HCM) is a heritable myocardial disorder characterized by increased ventricular
wall thickness. Approximately half of the cases have a family history of HCM (1). The majority of mutations
are specific to a patient and the patient’s family members, and different mutations are usually identified in
unrelated HCM families. For example, clinical manifestations of HCM caused by TNNT2 gene mutations often
begin near adolescence, while MYBPC3 gene mutations typically trigger HCM in middle age. HCM patients
who carry more than one independent mutation may be at a higher risk for adverse clinical courses which
include development of advanced heart failure with left ventricular systolic dysfunction (2). As for the clinical
application of gene examination of HCM, we demonstrated that HCM with sarcomere gene mutations can be
associated with increased cardiovascular events compared with hypertensive heart disease or HCM without
sarcomere gene mutations (3). Further study with whole exome sequencing may be useful in HCM in whom
gene mutation cannot be identified by conventional methods (4).
[References]
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Hodatsu A et al. Am J Physiol Heart Circ Physiol. 2014;307(11):H1594-604.
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