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Contemporary Perspective on Myocardial Regeneration Therapy
in Children with Cardiomyopathy
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Pediatric cardiomyopathies are rare diseases associated with poor outcomes. In such cases, left ventricular assist
device implants and heart transplantation are therapeutic options, but they have limited applicability owing to
several complications and donor shortage, respectively. Cardiac regeneration therapies are increasingly expected
to solve this unmet medical need, and recent translational researches have already been implemented to improve
cardiac function and to attenuate left ventricular remodeling in adult patients with myocardial damage. Various
cells, including bone marrow, myoblast, and iPS cells, have been used in preclinical studies. This review presents
recent advances in myocardial regeneration therapies and discusses cell transplantation therapy, myoblast cell-
sheet therapy, human induced pluripotent stem cell-derived cardiomyocyte sheet therapy, and direct myocardial
reprogramming therapy. Additionally, the importance of understanding fundamental developmental biology of
cardiomyocytes becomes apparent.
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(The Japanese Society for Heart Transplantation)

Fig. 1T The number of pediatric heart transplanta-
tion in Japan (2000.1~2017.8, N=25)
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Fig. 2 The number of patients on heart-transplant

waiting list in Japan (2018.1.31)
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Fig. 3 Cardiac regeneration therapy with cell transplantation
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Fig. 4 Autologous skeletal myoblast sheets (TCD-51073) therapy
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Fig. 5 Serial changes in echocardiographic parameters from baseline to 26 weeks after cell sheet
(TCD-51073) transplantation

BB SR EEZ 5N TVE W,  OEEKKERD sk ERE T R HIE > — M ORI A B 2 i 5

MR 3ZF, HFUTIEENT TOAAEiaR i O A R 1 REARIHBN N O GRS DIfifiia
W LTced (AL BRfHRRS —F ON— ELTHHDS B i TH B L.

F— ") BEREINTVS. N—FI— Mg, ¥ 2. RIESERRBEARIEICIED < SR MG AR i B
P H e RIEN AN 2 5 SEHEGH TR0 75 XA ERRFE DL OMERTFIC B9 2 i
PR OREIC & 2 B LA 2EH T, NYHA HKHED CFRK 25 5 HE 85 %5) 15D < Ml b2 hn
ML X723 IV, M OLFRRFIC I 5 L= 5K H T ftiaR ORI A fi L B9 % AL I 5 7o MR
RN 35% L FOFINEICE XD, 722U EDfiag T By —fHI5 L.

EEHAREE VI DT TIER L, PUNTR I Hiag e 3. TRERARAIRIORERZ 5 4L BE S 2 W EIE A&
MRISNTND. OISR DR 2 5 420, A9 2 WK

BRNRBRSBFEME $£34E ¥35



125

fidZNTN 1 B ERES N, TS OEA
BATEDHHEZE T LTWa T L.

4. EMIRICHEERZR RO EERT & OO L 4RO R
BB %, (Ol & O B O 28
DR ZREST 2 /10T 7 L 2 AR E
ncnsce.

5. BEEROESHS Tk b (HD) B8 HkHE
ffas — + DEHEFEDORAEIC DN T I
TED NI R M EICHEC TS T L.

V. #RE>— MREDERE

M — bz O i/ NUEREANDIGHIC DWW T,
DN EREOFEIC M9 2 H I > — R BAIC
KB IRBHREORFE) & LT ~Eifaif R oL
DB TH B, & Hic, ¥— MEd S MR
& LT, iPS HERDAME S — bADRED E E > T
W5, BigzER 121 S BN T, SCERRIEG iPS
fafi s g5 3 TEREOAEICNTd % 77 1 iPS Ml RO
FAIE S — S BRE DT ) DED SN TS, iPS
R 22 AL A T dp % 5UED K CIRA TRV 1
7z iPS ARk DR 2321 T, iPS MIlEh 5O
MR L, FREE N7z iPS RO 2R LT
= MEUDAZEBZICBHT 2I68LETH 5. FHBE
OEFRISHIC A, iPS Al 5OMHIIIC mRhERIC
b - BBET B Y Vs ORRE, T =< D
FA T B E0, BT « EEB AL O
In ER A RIS R S TV B,

iPS Mz MR & U7z AR Tk, AL e
Fiffiz w7 7a—F&E 2 65N %. BEBENKIPS
HIRANICIB(E T 2 R AR T 1 2, #in &
fifliZ LV TIEE L, EE B EMEE SNz iPS
MR 2R U COomiiia E e E LTV %
HiETH B, TOHEORRIEACOMIEEKTH S
T 6% E 2 TN TS TH 5.

VI. #ifa> — MEREDOX A A LZIGH LTAIE

A U7z & 9 ICiEffiia s — b A OERE 2 59 %
AHZ ALK, HifES — D5 pEAED W E N5 HGEA
FDONNTISA VIR THS. TDANZXL7ZIHH
U T HBEFEIBEZ ATREIC 9 % HAIDBHTE & il
SENTWVS. FEHELFHINE> g i LT HGE
VEGE EGFE, SDF-1 7% & OFEAEEER Z & DHiE 7
QARG A7) 7= A e, SA7ARXAT 7D
FLHICHEE S5 T LIS K D DR TR ER

&, MEHERRAHARREICE, il s
i, PiRMEL - PIRIEZ B T2 59 T &ic K Dl
= b EkD 20 EZNLL O 2T 5 E D
»(\\35% 14>.

VI. #4L2b070753271c&%
DERBE

BEISEIARFZORMA S, HIfIBAZ A EE Us
UV EE L UT, DIRICTEE T 2D RRRHEDE
RIS ER OFFEEE T2 EA LT, D0 TOLH
EHETSRZMEEIT>TWS. 7 ZADDMERRHEL
MRS, 3 DOLHAEEILT (Gatad, Mef2c, Tbx5)
FLEAYAINWART Z—Te [ HOTEAL, IV AE
TR CIEHEIC DM ZER L 519 L,
CTONETIEZL by A )L RIS &> CRIGFHHEMA
FNBDIHIEDT 7 LEEET S 0RENDH %
&, DFAERNERAME  DFfERIC BRI 5 &
WORREMND - Tz, D, O3 DDOLMHAEE
LT RFRIFFICHIET 22 B AT A VAT Z—T2H
FU, IR EHHTY Y ABXI U MrMELEH
BRI Z T Lo R AFRd 2 2 LIS
L, TSIRDOHFEY XA TAINVART Z—72T
AT T IVOORICE AT S L, 15EB O
HAEMEE D, 1HhHRBIIZOEENIUGET S R
WELTWVS 7,

VIII.  BeimRa b EAHEDIS A

B b U 72 A a2 R U 7o AR RN DS
I TEAAENT VS, T X O/NEREIE N x
BiAiRa . U TIE® L 7z CorMatrix® porcine SIS-ECM
(CorMatrix Cardiovascular #1) (& Z DU D TH 5.
NGRS R IS AEARIN T BRI AL & N T2 4R
DiFWHIREN < RV v 7 A THEEE I NI DB 0,
FAI CALERE B < N U 7 Z3E RO F D
K2R E, JPANRERZ T TR, a53—=7, K
BRI, U4 MaA Yo flEEERY T 7Y
TCHBEEE 2 RIS FOMRIENTVS. KE
TEEBRTHOSN, NTHRSZEEMRORH
E U TDIMEROEE (OIRIEE, CIERERIEE,
DIEAEE, MEEE IO, MR Lk
CorMatrix ZEZEHEEICHIHT 2R 01— V7%
FOHEENTVE Y, CORKEROMEIN < F
Vw7 2GRN, OBIicHOMEAVEE L TH
BT 2t & AR 2 R (bioscaffold) 12720 5

© 2018 Japanese Society of Pediatric Cardiology and Cardiac Surgery



126

First heart field |

Multipotent
progenitor

ECs

Bipotent progenitor
Is-1(-), Nkx2.5(+), Tbx5(+

/ \

CMs SMCs

| Second heart field |

Pericardium field

Multipoent progenitor
Isl-1(+), Nkx2.5(+), Flk1(+)

oy \ ECs
conduction
SMCs

Bipotent progenitor
Isl-1(+), Nkx2.5(+)

Cardiac progenitor

Isk(+), NKx2.5(+), cTnT(+)
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