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Induced pluripotent stem cells (iPS cells) of human origin were cultivated and
differentiated to cardiomyocytes by originally developed protocol. Cardiomyocyte
cell-sheet was then generated from the cardiomyocytes derived from the iPS cells.
Transplantation of cardiomyocyte cell-sheets into the infarct heart induced functional
integration of the iPS cells—derived cardiomyocytes into the cardiac tissue, contributing

to functional recovery, in a rat and a porcine model.

AAF D TEHR
(BFHHANL - 1)
[EL PR B MR & &t
AR ERH 2, 800, 000 840, 000 3, 640, 000

WFgesy B o [E 3
Bt E D58 - B - SVBSREEIRES: - BB R
F—U— R iPS A - DAFMIfE S — b« DARREZE - DARAE

1. WFIEBHAE SO 5

BATE, BIEOAREITHRT DI 7 ia s
&L TIIHIBI A TS0 DA 7 & D&
WANERR 72 O EHBANRENM IO TR Y
ZOHRAMERHRE SN TE A, BIEmA
B OHE: £, %E X KT — OMELRCRE
WHFIOFER 2 EORER S 5, THFE, 29
W T2 B LAEICK L, Bis 1 TEomla

FAR T, PR A BRE U7z FAERNRE N
BFORIRRIE L LCTHE STV D, ARiF5EHE
HIX IS FAERBEOEZBIZ\IT I E
1ToT&E, EBIZ, Zh S HEIELREIEN
WL, B EUE RS AL SRR R AE & BRI A L
TEBY., B EREETCHND, ZORCE
e mx, =i d 594 b b
A VDR HCOERFLHIZEHS Z Ltk - T,



I8 B AR LN H 2 5 &2 = L, LBERE
FUETHEEZLND, LML, LV EE
DORMLAREIEF TIL, T 2000 B
R DIpNT=8 . & OFPIZ X D DS REdGE
SHERIIRERTH D Z ENTFREND, ZD
£ 9 AdEBNT xR LT, DAl B R 2 Bkl
TAHZ LK, DHERBAUGET S Z &L
FCThH LD, DA R, S
DA IEIRPE I L 2 b 5 2 LT &
0. DAl E AT S FESEREIN T
oo LML, BIE IR OB RO £ 2=
R EORENRDHY | HBEIIREHND Z LT
KA MMEIED B B,
ZOREE R LSS MIa)RE LT, ATE
REMEES M (iPS AHAE) BAF SHVER &Sh
T35, AAFZEE 51T iPS M) & bk
LCELNT LI E . NEMIC B L.
ZOIERELE R EZMFBEL TDHR, 20
iPS AR H D OAFHIIEAAE L, H E D0
i L MRS . BRANCHESET 5 2 & T Dk
REFEICH S L CWDANERZMHA I N T
1,\7‘;1,\0

2. WHEOBEM

N T REMEEHINA (1PS HEIA) 1 Ol ~55
(BT 2 2 DB TWDD, MM % i
ST D70 ORIEME & LT, Mz L ER
(EEE L. ik LoD o B A, Rk
FHIREE ISR 5 Z EBRRETH
b. & T, AL TIE iPS MRz K ED>
LI M S, MiEr~ LT
OIS I L OVE R A 2200 Rk & SR
G5 L HRiT, M — MR A2 VT
HELDMEET VT v MIBM L, AKANT
DORERRT), BRI L . £ OFERESER)
BlZoOWTHNT 22 L2 E LT,

3. WHFED ik

(1) iPS AR H RO AL S — b OERR & F7F
i

t RHDIWII~ T AHFD iPS MR A2 L.,

FEIZ Wnt 2 HWTOLAGIIE~D L5 S A2 1T
STre FENT, T DRI 2 5B SR B
FMEHNTY—METDZEI2ED ., Off
RS — R Z2ERR LTz, Z oD — k
ORI O LR, DR — O
SAEPERIMSEE 2 MED System (2 X W 2EM L 7=,

(2) LIS — - OFEZE LA~ DA

ZD XD RRIOE,

X—FRI7y FBLOI =T X OEELET
VEVERS L. BRI T IS5 12 iPS Alia
FH S O MR 2 B A L 72,

(3) Al S 7= O Al i O RS BE R

iPS M H RO — N E B ST
> MZEBWTIE, (OHERE 2 D S A 1
T, E7oLEREOEN A MED & AT L W
THREIRFIICHIEZS LTz, F 72, Sping8 2B W\ T
WS BRI IR T2 2 &1z L,
Actin-Myosin OESZHE L1z, Fi=. iPS
MfE RSk OfMay — b e SN T #
B W T, LR O FEM % Speckle
Tracking Echo = CT scan % V> CHRREEAY
WZRRET LT,

(4) AE S 7= O ML OO T RE R R A

iPS M kOIS — M EBE S 2 T
v B LT Z O LMD YA 2Bk
L. SRk i ey Lz,

4. WFIERLE

(1) iPS HERAD LS LRh =R

t b~ iPSffa AR L, B L B L7e Hik
T~ b EFE L2 2 A, 9
0 %FEE DML B C4ABh L, LI FE
EA R FRmPUR 2RI L T\ GRSCER .
2) o TAD iPS MG ORI T shEe 7
DFRIE D Phenotype Z3BLL T\ =23, =
% Ex vivo (2 CTULHEREE & B U ik, Dglc
BT L0k, sl (bd52 &
DIRENT GasCEREL)

(2) DS — b DO/~ DL

iPS ARMLFR SO AR AIL X 0 IR EE RS RSEE IL
PHWTHEY— FEEKRL, X—RFR7 v b
DIHFEZEE T VICEHE L, R 7B A B
FHIREL, DHSREOHERE 2 BIZ2 LT, iPS
fad s ORI S — N & D L s
— MIBME% 3 HIZ T, EXAEEEEDOR D
LR RIS, AREENEIR S
HE DT, ZORIFFNT, OHEREN UGS
L7z, BRI RAEE L L C, SRR S — b
MY — &R T v ML=,
YETY ML EOBEBLSEAITEZ 5T, L
S — b & e LT, D RE M E R B K
ETHo7=, iPS MlEH I OAME S — M
T MEZEICAE L, in vivo IZBWTH
AIZ Y L a A TEEEZAELTCRBY, T AT
V= AESLUCHIRR RS L, AE LT
WHOREESNT (K1) (FR%E4),



(1 : DlE~DBHE D 1PS [ SO
SN 0 TR

F7o, RO EZ AT~ D A iPS H3k
Dy — R B EX— T v b
FEIEGHIR A L 7o, Bt 2 WM B ofE
% Spring8 [ZHEA L. AE L 72 iPS AlfEHI Sk
DM o — MITHH e &2 RS L
actin/myosin OREEARDOHFE, in vivo IZT
actin/myosin AEA L. iPS H.LASAIEA
in vivo THEBEE L TV DBl L7z iPS B3k
DMl > — P BREEECIX, R TOREIKT
teratoma DK EFRD =23, BLAOXU (Z81)
% diffraction f##T TlX., Z @ teratoma &
(G SE AR S = AN AEIE I S/ e
X2, BEARO GG TIX, teratoma O
EALIT AT IPS MRk TH Y | LA ETE
PHER TE LI —E LT, DEHER
DOFBLE L ORERUE IS 2~ 3 RE D 77 1E
PHERINT-, ZNHORERLY, Bohz
DREIPTHE T S - iPS ik TH 2
T EDFER & T,

(3) iPS flfE F L FH AL D 7 Z FEFE L E T
JL~DBHE

t b~ iPS A LA S — N &, R
Hl R =7 X OMEMNIBH LT A, Bl
ERALIC —E L COMEREN M B9 5 Z & AR
SENTz, DHSEEM Lo A =X A0T, BAES
AT DR AR ORI 7 BB h 2N 2. T
NI TAVHELTHELTND Z &R
ST GRCERE3), Z4uE, iPS sk
DRI 2 W 72 DARETRE DO KEW) % H
WTHRTHIHTO POCRERTH 5,

5. E7pdEFKimLE
(WFFeEA . WHIE5 4R e O IE48 1
TR

UEEEams) (B3 1)

@ Yu T, Miyagawa S, Miki K, Saito
A, Fukushima S, Higuchi T, Kawamura M,
Kawamura T, Ito E, Kawaguchi N, Sawa
Y, Matsuura N. Invivo differentiation
of induced pluripotent stem
cell-derived cardiomyocytes. Circ J.
2013 Apr 25;77(5) : 1297-306. Epub 2013
Feb
8. http://dx. doi. org/10. 1253/circj. C
J-12-0977 #&HE

@ Miki K, Uenaka H, Saito A, Miyagawa S,
Sakaguchi T, Higuchi T, Shimizu T,
Okano T, Yamanaka S, Sawa
Y. Bioengineered myocardium derived

from induced pluripotent stem cells

improves cardiac function  and
attenuates cardiac remodeling
following chronic myocardial

infarction in rats.
Stem Cells Transl Med. 2012
May;1(5) :430-7.

doi: 10.5966/sctm. 2011-0038.  Epub
2012 May 14. A

® Kawamura M, Miyagawa S, Miki K, Saito
A, Fukushima S, Higuchi T, Kawamura
T, Kuratani T, Daimon T, Shimizu T,
Okano T, Sawa Y. Feasibility, safety,
and therapeutic efficacy of human
induced pluripotent stem cell-derived

cardiomyocyte sheets in a porcine
ischemic cardiomyopathy model.
Circulation 2012; 126:S29-37.

doi:10.1161/CIRCULATIONAHA. 111. 0843

43 HHAH

(FaFER) Grath)

@O Masashi Kawamura. Development of
Vascular—Rich Tissue Containing
Cardiomyocytes Derived from Human iPS
Cells in vivo. American Heart
Association Scientific Meeting 2012.
20124 11 H 3-T.a¥ Bz« a2
yvarkrA— KE

© tEEFH.  iPSHHNE RO AEE AL
— MZ L5 FIEOREIREE OHEW B



F. 511 Bl B AR ER R, 2012
6 A 12-14. R 7 ¢ ik

JIF E. =7 X B OEET
SRS B e b iPS M E sk O A Al
— N OWFNROMRFE. 5 11 [ H AR
EERFEKRE. 2012456 H 12-14. /3
7 4 A

Takahiro Higuchi. In Vivo Functional
Evaluation of Induced Pluripotent
Stem Cell-Derived Cardiomyocytes
Implanted into the Rat Chronic
Infarction Model. American Heart
Association Scientific Meeting 2011.
2011 4 11 H 12-16. A —F > Ra X

arkvrd— KE

6. WFIEER
() BT R

W %22z (NISHI HIROYUKI)

KB « KEFBEEFRFEE - B
&% 5« 00529208

(2) W5y

95t (SAWA  YOSHIKI)

KRR « RFEPEEFSR R - #d%
WF9EE %5« 00243220

BR

KB « REFEBLE SR AMGER - Frb
iz

WFoeEFS © 90448035

=) B

KRR « REFEPEESRFIER - GERT
FeE %5« 10544237

EILE |

KBRKT: « KEFPPEEFR 0988 - Bh#
F9eE % 5« 40570594

e A

KBRKF: « REFPEESRFER - Bh#

FgeE 25 : 80596867




