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(57) Abstract: [Problem] To provide: a novel myocardial stem cell for transplantation that enables maintaining of a
therapeutic effect on and/or preventative effect against cardiac arrest for a prolonged period; a method for producing said
myocardial stem cell; and a cell preparation containing said myocardial stem cell. [Solution] The present invention pertains
to: a production method for a myocardial stem cell to be used for the treatment and/or prevention of cardiac arrest, the
method comprising a step for introducing into a myocardial stem cell a complex of a mitochondria-targeted carrier and
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a mitochondria activating agent; a cell produced by said production method and a cell preparation containing same; and
a liposome used to produce said cell. The present invention is able to provide a myocardial stem cell that is capable of
maintaining a therapeutic effect by cell transplantation and/or a preventative effect thereby for a prolonged period.
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BEOLHBEBEENELZLIND I &, BERNICHSNTEY., FxVILEY
VRS INAEITRIEDALEETILIVRAE LTHHAINTWS, LN
ST, AEBOE1DRERKROFZEICIYREINDCPCR. LHBEE.
CEEDODBIBEICHT 2BERTGELITFA. DESEEDOLE. RE
& L < IHMETHIEL, XIRDODAREDBERC /B LLIFFHQEDRHICFIA

/
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[0027]

[0028]

[0029]

[0030]

[0031]

THIENTED,

AFBBORIDRERRIE. DEFMEZECHREB TH> T, BEXEEBERIC
— 1 CRELAEEZEDIC—1E/ T —DEMBEICHTDIC—15(<
—DENBEDLL (JC— 145 T—DRNBE"JC—1F/T—DEN
BBE) OFHEN1~4 THDH. BIHEERIICET %,

T ROV RYTIE FORIBICELT ZPREESEOBEICLYERHN
IO N VREAREEZE L. BEBMEB LIoMRIAREICAS, 9L
AV KRYTIE, PFRE—2ZPRBAN LV ZEEZZITDE, BEMMETL
TR ARIRREICRE D, COELDICI FOY R 7ONIBIRREIXI A RY
TORBIEMERT RS A—F—THY., HBLAI NIV RYTEEZLH
TEHMREEI hOY R PHAEMHEIhAMBETHZ EEL SN S,

T haVRKRYFPEEMNITO—TTHEEAEBRIC—1 (5, 57, 6,
6’ —tetrachloro—1, 17, 3, 3> —tetraethy
Il benzimidazolylcarbocyanine iodide
) E. BROMBLAEZI POV R PHRTIHIRBORLEEZFHKITSHE/ I —THD
M ABLAEI IV R TPRTRABEORNEZRTZ2IA4MT—%FKT S
EPHSENTWS, LEN>2T, JC—1E/T—E4FMT—EDENLRE
EDiF, T bV RY T7ONBIREBERTIEIES 0D, BHABEDOLIE,
Bz, ThermoFisher Scientific, ORENAF
FTOMALHRERINATWSEIC— 12V, BEEOOMI—IILIZREST
ML AREEITICETRET D IENTES,

RNEHICHADDHMBEERIZ. IS FIY RY PAERLEINAEZCPCERD
fpEFTcHY. FEMICZFNBCPCOI hav RY FEMHIEOREIR
. FIREEAEIC -1 TRELAEETDIC -1 T/ I —ORBEICTT
5IJC— 1AM —DEMBEDLE (JC— 151 —DBEIEE " JC—
1€/ —DBERNEE) OFEBEEICLIYRT I ENTED,

HABREDLLOTHEIE. MEEFICSENZEROMEM. FE L <&+
BEDSEHBEDCPCENREFNICDOWTIC— 1 E /T —DEAEREICH



WO 2018/092839 12 PCT/JP2017/041250

[0032]

[0033]

[0034]

[0035]

TH5IC— 14T —DOEAEBEDOLL (JC— 15T —DRNEEJC
— 1T/ T—0OEMNEE) ZRAEL. ThOoDOFEHEE LTEET I &N
TEZ, I FAVRYTPHEMEEINAEZCPCESUHBEERICSITFZJIC
— 1 E/ T —DENEEICHTDIC— 1547 —DEINEEDLLDFEHE
F. 1LY KREL, FELLIET1~4TH S,

R, REBROMBEESIIZ. TICCPCALAZMBER THY., FEL
KIFCPCLUADHIEAZEEMICSEAWVWIRERI TH D, M2 ML
(&, BREIAICIZRTR O AFEADE 1 OB TH D HERICLI>TEET D&
NTED,

EROCPCRUCPCEESUHRERIE. WTFhELHBESIINT S4E
BRO/ELLIEFRE. DEMEEDODE. RESE L IXMETHEL. XIZOFR
2OBEERV " ELLIEFHAEDEDICHBET A ENTES, LESS
T, WBEZMEETINRICN L TEMNEDRIEEC PCRIFMBEEH =S
THIRZZU. DFHEEXIZILALEBERVY ELLEFHET HEEE
. ARPAOXLALEFKE LTERAEINS, I5HIC. UWBEAVLEETIRR
IS L CHEREODORIEEC P CRIFHMEER #1853 5 TRE=2 0. D ERE
HOEIE S AE DEBELERET 2 HEXISOBEREOCETEZINGIT 5
AEBAFEBEOILLBFOEKE L TRBHEIN S,

IHIC, EBDCPCRIICPCEEUHBEERNZBEMRD & J SRR
Fl. FICOBBEXIIDODAREDBERT  XITFHDO -0 OMEBEF. O
HWREDEER Y, XIS {RED = OHREEF. D REEDE T ZHHT 5 <
OOMERF/RES, ARBOELDIERE L TRHEIN D,

AFBAO—RERTH DT, UHEFICQMOLETHABET LI &N
ARETH D, HIAIE. BBICH U TKIEEFNUADOERZNICHFRIND B
ERAEICHIEZREB L/-REROFESE L TRET L ENTE S, HiE
BHIE., BEFZMICHBEINDBEXIIEAR. FI2FEYH. FiF. B8l
Fl. FEEMEH. 2EHF. BEF. BEFGEDORNFIEZEATVTE LWL

o]
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[0036] AFEEHD—EBHRTH HHMPBEFIZ. BENED LELARDCPCXIECPCES
CHlRER 2S5, ABMEFRCTCAVSNS TBEWE] &, DEEEICRT
LEBERV /7 ELLSIEFH. DEEEDLEE, REE L IHMETHIHEL. XX
DREDBEBERY B LLIEFHAREOURERKET 2LHICHEMRCPC
DEERKRT %5, AVEE. LWBEZMVEETEINRORDICES D, —1R
BEHY., FIZIET X1 O0HRE~1 X 1 O, FFL<IE1 X1 0540
BE~1 X1 0% ., LUIFFLKIETX107#ME~1X10MBETHY.
Ihae 1 RXIFEEFEREZR T TEEERS L TH L,

[0037] HAREEFI DS HERICKICHIRITMRLS. —BMICBWVWON 2G5 HE.
ZITMEBEREES (FFE L ITRIRNTES) . BEREZS. BARS5EE2ZET
DIENTED, BIRNIEEXITIDIEBA~DBIAZS I TFE L,

[0038] AFBBORDRERKIE, PHALAINKRT77FIILIS /) —ILT7IY (DO
PE) &RRT77FIVEE (PA) R/ XIERT74>dXxT)> (SM)
EEBEREOEBRIEES LTESEL. ADOI OV R FEAMS FTAEER
JEXRMEICET S, CPCOI IV RYFICHTAMEEAT D/-HDY) R
V—LBRHET S, S bIVR) TEAMSTFIEINEBS 1ICRINDET L
JBEINNSRDIRTSTFRILRHES 2RIFRTHDYRY —LiE. Bk
DkawamurabIilEEBHINCAEICEL>TRIETZIENTES, &
DY RY —Lid, S2RTIFRICMA T, ISICEIIBEBS2IC-:IND
TI/BEINSMBRTFRILbLEAIITILF_URTF REEERE
KEAIIKBLTEELIL, DMHOBVRY—LIZKEHFES 067 7 3 35ITEEHD
FEICE->THERETZIENTES, FFLWERHAMIZ., ARPBOE—D
RERRICBWTERBB LA O Y R 7EMELERITH S,

[0039] LATOEFREMICE > TAFREIEZ X LICFHEMICEREBT 20, AFEBRIEZI NS
ICREIND ED TIEAL,
=155

[0040] Zfefl1. LANSbO—JEI PO RY FZICEXZELACP COHER
(1) Y7 RACPCOHEE
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[0041]

[0042]

[0043]

[0044]

Y5 Z2CPC#%, Ohs (PNAS. 2003, 100, pp. 123
13—-12318) OFZEICHKN., TEEDLDICLTHERE - BRLL

8HEDc57BLE " JitToIMLLOEEREL. 355 F—E0IE
BRONR—O0—- I BELARUNIET S TCCPCAEESUMBEREAHEB L. =
SN/-MEEEUMREELA%IC. MACS systemickYy—577
VO ETO CEIRMICHE LS ca— 1BECPCAE#RIEETHIET
. NODACPC%HE LA, BBL/ACPCIIDWT, REA~Vv—H—4% N
pEEA7O0— YA A KR)— (FACS) T. BCICDODEHEERFRUE
B VINVEDEBGTRIREEZPCRAICLIYZENEFNLEEL. CThHDE
DEEBROEDE—HIT B EEMEBLE (F—FIERIT) .

(2) S2RTFFRTEMHINAEZRES—MITO—Porter®fAH
S2RFFRTREEBMIN, MDOLARS MO—)LEZEHALELZI OV
Ry ri#E@mE) RY—4L (RES—MITO—-—Porter) ZFa2dDED

ICERASL L 7=,

1, 2—SFLANV—sn—)tAO—-3-KRAT7FIINITY /) —ILT
= (DOPE) RURZ4>»dxXx) > (SM) 1 mMiEBEITY /—J
B% (DOPE/SM=9:2) 137, 5ulL&soOkitall12, 5
wl &DEREESREREIZNIBYST Z2E T, BEREVANLEZREB L, 2

3mg,/ MLLARS h—ILEEEFETS10mM HEPESEEK25
OuLZREERT 41 JLLICHRIML TKMIERL (BR., 1598 % 1R
YA4TV=b—4 (AU—25C ; PAJERTIF) 2BVWTEERUIEY
28T VRY—LHZRAE L, TOYRY—LIZSteary | S2
BIRAEMIBEED 1 0% ERDEDITHML, BETIONEA vFaR—
3v352&T. RES—-MITO—Porte rafislLr,
SARINAZRES—MI TO—Porterid, EHRFR: 1217
nm, T—498BA: 491 mV., LARS rO—IHAE: 87+4%D
. FERAEETLZT/HTFTHY. 4CTTO 1 HARERS N TYMEIIHR
INDENERI N,

i
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[0045]

[0046]

[0047]

[0048]

(3) CPCADRES—MITO—PorterdEA

Ef#¥k (Abe, J. et al., J. Pharm. Sci. 201
6, 105, pp. 734—740) OFKICHE WY, RES—MITO—-P
orteraFEaEXBENBD (7-nitrobenz-2-oxa-1, 3-diazole) Ti&
#HL. CPCADEAZF ML, MIEEEELLTS550uMONBDRY
ZHRES—MITO—Porter (LAXRS I, O—IBEIEZT100uM
) #200uLlL#FEL, 1 X10@EANDCPC  DMEM—F 1 281 Om
LICHRMUTIBES v FarR—>32952&T, CPCICRES—MI
TO—Porter®xE8AlLl, FACSHEHWTCPCICHYAEFN/AN
BDHNEHF+ Y FEHRHETSZZIET. RES—MITO—-—Porter
MCPCIZEAINZEZMERLE (1) .

Ef#¥k (Abe, J. et al., J. Pharm. Sci. 201
6, 105, pp. 734—740) ORI >T. NBDEMNEHRE
S—MITO—-—Porte rBEAINLZCPCOT,NIVRKYT7EMTD
RTHRELAEIC. HERL Y —EEAHEME (CLSM) 2HWTEHR
L&, NBDOBEEBEEMTDROGFRENEAYES>HEERAD R Y N
PERINE, COZEND, RES—MITO—PorteridCPCO
TRAVRYTFICERI D2E’HEEINEL (B2) ,

EfEFI2. LANRSAO—J)ILEI MOV R FPICEEZELC P COLNERZEHH
BREDE (in vitroZxE)

(1) CPCAMRES—MITO—Porter®EA

DMEM—F 1 28Ec8BL/CPC%Z1X108@ "“xI&RndLD
KBTI TL—MIHEHEL, 37CT24EBELL, BV TIIICER
Hl1o (2) TRABELZRES—MITO—Porte r&aHillLT208E
AFaR—23VFTBTETCRES—MITO—PorteraCPCIC
BAL. MBEOERICAW:Z, CORES—MITO—Porter&aEA
L7Z=CPCAEZMA—-Ce |l | &K7,

(2) RFVILEDUICLZHERBE T COMBEGTE
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[0049]

[0050]

[0051]

Sy MNDEEHMEH c 2488 (ATCCLUYBEA) #3 X1 04@ "5z
WERDESICT, R (1) THELAEMA-Ce |l | Z1X104E "7
WERDEDSIICDMEM—F 1 255t TREL. SRAREI3T7CT240
BHEEL, HEBRICEE 1 Ong mL (BREE) XiE50ug ./
mL (FBRAE) EARZELIICKRFVILESVEZRINL THEBESBEZERELT
A5 CIFEEE LR, WST—182E (Takara Bio In
c. ) ZAVWTHRBREGERZAE Lk, £/, MA—Ce | | (TR A TH
DHFHERMLIZHO c 248 (> bO—J) . RUMA—-Ce | | ITRX
TCPCAHSGMLAHO c 248 (CPCHEM) ICD2WTH, LEBEBERIC
L THIRREEEZF/EL T, MlBEEXREZAELL, FFVILES VRULED
HO c 2HIBDMIRRELEERAZ1 00N & LZETDRREKIICTT,

MA—Ce | | IZFFVIESDOMREEFERICESHMBEFEERDRED
EIHEIY 2 EAERINL, FLRERICSIFTZ2HI c 2 lEEMA-C
el | EDREHEREZS : 1ELEEEH, AFROBERI/ERINE (K4
OMA—Cel |), —A, MA—Ce |l IITRATLRARS NO—I/LTE
BAUEBLZCPCAH9 c 2MBICARMLAEZEXDOMBEEEE (4DCP
C (+RES) ) ORAPIICPCEMODZEN (4DCPC) LRATBETH
U, LARS NO—ILORIIC L 2REBISHEBINGDI - 7,

/. B#AEDMEM—F12A2A5DMEM High glucose
(Thermo) ICEEL, HO9c 2#ifa&. MA—Ce |l |, LANS K

O—)LTEZEMNIELAZCPCXIZICPCEDESILEEXEG6 : 1&ELTI3I7C
T24RAERBELAR. BWEE1Oug mMLORFYILESVZFML
THIRBEZFE LTI SHICS SIS L AROMBBEFEXREZAE L .
REVILES VREOH c 2HIOMBEEEREZ100%E LAEEED
BREH5ICT-T. MA—Ce |l 1ILLDRFVILES Y OHBESEERIC
L HHRREFEOFE VNG, MIREEFSER4 SIHER RN TWVWS Z
EDEI N,

(3) LANS bO—ILAEKRGFHNGHEEFEDOEL
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[0052]

[0053]

[0054]

[0055]

L& (1) EEAHRDBEEZT>T. LARS NO—IVEEO~T10uM®D
RES—MITO—-PorterZBAWT, LIRS MNO—ILDOEEEZE
IEXE/~ZMA—Ce | | 588 L/, EMA—Ce | | RUEBE1Oug
SmLORFYVIVES Y EZRAWTEER (2) SAKRDERZITWLD. LARS
PO—IOZFREBICHSITHMEEFERZANE LA, FFYILES VRULED
HOc 2#BEOMIREERAZ100%ELI-ETDRREAH6ICTT,

FEVILES Y OMBBEERICK 2MBEFERDRERDIF. LANXS MO
— I OREIKELTHEIND Z EPHERI N,

EFHEFIS. LIRS hO—JLEI IV RY PICEELAZCPCOLEEE
IS g 2REHRE (in v ivoZEER)

(1) REYILESUDHEBEETILIIADEERUVECPCOIRES

BE<THYIR (6~8EABOHCE57 /BL6YYR) OLEICMA—Ce
1 (1 X10°%@E) =HEBELT. MA—Ce | | % (n=6) =
ELf, BEHIS24EMEBIC. Zhangd (Nature Medic
ine 2012, 18, pp. 1639—-1642) OFEESEICLT
. 200uLDOKRFVYIEYY " PBSE25mg . kg&hazdL>IC1[E
DF. IV ADEIERICES LT, DEEEEFE L, MIEBEE LAV
B (RUEE) RUMA—-Ce | | ICRATCPCABIELAE (CPCH
FEEE) ICDWTH, ERBERKRICLTOHBEEZFESE L, /. R¥VIL
ES U5 LAVWE (BEE) 228 LTHEELL,

(2) DEAEEFZERDOELESE
DS EFEROBHOELERICETZKap |l an—Me i e r g%
ER L. |l og—rank@@TICLDMETNIEET >z, TORBRERTIC
~d. MA—Ce | | BEEOEEF=ERIZ. RUEBFHKUTC P CEEERDEN
EHEBEULTRESBHEINS I EDERIN,

(3) FHFE
DREEZFENSIHERU7THEILSIT2REHDOY TV AEHEFER, K
BICAT, RFVYIEDVZRE LAETOBET—RNICEZEIZRDTHH
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[0056]

[0057]

[0058]

[0059]

. 7THEICIEFMA—Ce | | BHEBICBWLWTHAEDORIEERIERD SNz,
(4) DEERICH T DERER b L XIREE
DEHEEFENLIHBICOEZEEL. Zhangb (FIE) OFE%

SEIC L TOEEREECMCYE ROTF VYL (DHE) &L, O

P oREME (DHERYEMRE) Zh7 > b LT, DEMEBOEIEX -
L RIKEEZ D HERRMMEESE LTEE LA, ZORREHOICRT, DH
Eld. £MBETOFEBRFRERGL CREENAERT IR TO—TTH
%, BEBFODHERMMAEESLLLR LT, RUEBEFFKRVUC P CRIBET
FERICBEVWDHEBHMREEERLE, —h5. MA—Ce | | BEETIZ
D H E[ZM4HERE D IBM AN HIE] X h 2 EE SR I 1k,

(5) DEMEBICHITZ TR N—> RFEE

(4) THELALEDEZHEBEE L/2%RIC. TUNNEL In Sit
u Cell Death Detection Kit, Fluore
scein kit (Sigma#ft) ZBEWETUNELZEZITVL, OhEHE
BHAOT7RN—RAFHEMEEDD MLT, PR XAFEXRLZEHL
oo TDRER%ZET1 OICRT, RUBEHKRUVUCPCREHTIETRMN—UR
FEMEANSHERINAEN. MA—Ce | | BEECIIRERSRREED
LNWETTRMN—=—ZAFBESMFE I N TVWBEDNERI NI,

(6) DHkEE (EERMER)

DHEEZE LS BRAZOREBERUMA—Ce | | BHEEODETI R
OO HEEE (AREMER) 2WBOTI—ZETOCETAE LA, TORR
BT 1ICRT, ZERHEERICOVWTEL,. MA—Ce | | BHEREERE
DOEICIEBEREREFREDO LA,

(7) T hav R PHkE

(4) THEHELEOEEZ,SERNALZHE - BERIL, WEEERIGE.
NIZREICGAPDHAERELRLEY PLIYAMLPCREEIT>CET. T b
YRYTPHEICEEISPGC 1 aRWCESRRa, T hOY K1) 7IEIEEE
BEFEICEETBSDHA, Cox 1REUATP 1 aD&REBEFORIRES
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[0060]

[0061]

EEBLE, BEEICSUZ2BREGFORIBESL 1 LAEZTDRBICBTS
HERHNREREEE, M1 21083, RUBEKRUVC P CRIBEETIZZELRTO
HIBLNRILARKZTCHDLTWEDS, MA—Ce | | BBETIERRLNIL
OFBLPIF I NTVWDLENERIN-, COB/BREML, MA—Ce |l |52
WEEED DB TR, OBBEFE%D. S POV RYTFHERTI MOV
KU 7EERY) VEBEEGCTEORIRENAERICHFTINTWS I &AM HERX
nz.

(8) X hav R FHRIEHESEOBERRT

(4) THEELADEHEBISY /o EAHME L, Blue—Nat i
ve PAGE%{T>7/, EXXEE. SV KY)FPComp |l ex I #1
A (Abcam) RUIF,OYKYFPComp lex | I itk (Abcam
) ZFAW/EWestern—blotting%aiTw, BFEERSupe
r—complex®& (1, O0O0OkDa) O\ RaEELE, Comp
lex | | HFICLDNY REEBETHET D& TEELAZSupe r—
comp | e x DFEKREA. 1 3ICRd., RUWBEES KT H&. CPC
BIEERUMA—Ce | | BEETIZI O Y K PRIEEESEESHIR
BFINDIEMNHEEINE, BIC. MA—Ce | | BIEETIE. BEEER
BEOL~NITE bV R PHIREEBESHEOERIBENMRIEI NS ELHE
RINn/,
EEFl4. MA—Ce | | QOB TOEE

CellVue Claret Far Red (Sigma) a8
D7 NIV >THWT, HREREBZAEICRELEZMA-Ce | |
BEUCCPC%ZRAMLEL, ThoDMEZRAWTERA 3 & AOIMEZER
CIDEISEZFEEZITV. BEFELS 7THBICODEEZEE L, BHINEL

DERICDWT., 1 RBEICODETZVF=Z>iEA (Ms monoc |l ona

[ anti—sarcomeric a actinin Ab (Sig
ma) ). 2XR{EICAl exa Fluor 488 Goat F (a
b’ ) 2 anti—Ms lgG (H+L) (Life Technol
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[0062]

[0063]

[0064]

[0065]

ogies) ZAWVWTDLEHZEREIC. F/-Hoechst 33342%H
WwWTHilEmzsSB8ICZThEThEE L., BEHMEEE%Z1T>7, MA—Ce | |
ERELAETORICEATI2BHBREEZR1 4257,

MA—Ce | | ZBELYY XADOEMEBTIE. BFEOOEERB ICHK
BOBEMBEINEET &P EEINE (H14ELOERESbE. A
REDDAIE) « —FH. CPCEBHEETIINEBEDORLITEREING, > (F
—HIFRETT) .

EHEHIS. MA—Ce |l IOI OV RY FEERN

MA—Ce | | RUEREHM1 TREBLACPCIZDOWT, HHBFRIC -
1T (Invitrogentt) 28EFEDCTOMINICR>THWTE b
YRYTFOREMERERE, JC—1IE, oBELAI NIV RY FICERET
BERREIONmOKEENEZFKL., I NIV FPHRHDET 2 (EE
MACHELT Z) SHREERICHEL TER 29 n mOBREBOENLZHET S
o TERZM1 BIZIRT,

CPCTIE. T FIVRYTFICBELAERERADVEREIND EHITHKEE
DODRSBEEINE (154, CPC) , /&, T OV KY PEEMD
FRAEBRFN CTCHLFCCPTCPCHMIBLAEXIE., HFEEAMNFEERL
. REEEOHDERINALE (154/4, FCCP) , —A, MA—Ce |
| Tid, CPCELBRLTZEDHREBERANEREI N (H15H, MA-—
Cel 1),

IBIIC, MA—Ce l | RUCPCEZEFNETNICDOWT 1 9QEDOHMEZ TR
ELT, BOBLAZI O RU T (& Monome r) OEINEEICKN
IT50BLAIFIVRYT (R, Dime r) OENBEDLE (Dime
r/Monomer ratio) Z&HLE (K16) ., TOER. MA
—Ce | | Tl&, tEEIZO0. 5~4. S5EOEgEHEICHY. TOFEHEEIZT.
OTCH3—AH. CPCTIILE=RIFIO~1 DEHICHY . FODOEH(EIXO. 4
THBIENERINL,






