IR 2R Acta Physiologica Sinica, April 25, 2019, 71(2): 205-215 205
DOI: 10.13294/j.aps.2019.0010  http://www.actaps.com.cn

TR DA E ARG 2 E R RER

WA, AN, R, B, AEF, AmF
FOMBERN RSB . TR 4 T SO S PR 24 T A o S e R [ R R S S 2 B, T 511436

# OE [T O T AL ORISR PR 55 2 R R A T AU B R AR — o SN S5 I AR,
& AR o WA B A R XU T )R S5 I BN, ATV IS R A B IR RRZIR 70 1 B AR 0L, A A B B R A
NARER . SR, ORI, BTN O EAE AR E) 5T T B A LR 2 e S5 SR U R S i
AN 52 500 BE R BRA R ) ST 2 RS, AR QLRI B b iR T ROR 8 2 500 . ARZRiR B 45 7 BT S T A E T4 Ak
PRI SHBARLE N DB Z T (ol gt e, L dmiR )T T A R LR .

RERE: T Shss OIEIIEE
fESHEE: R362

The role of stem cell-derived exosomes in repairing myocardial injury

LIN Chao-Jin, LI Song-Pei, DENG Sai, FU Xiao-Mei, QIN Ai-Ping, YU Xi-Yong;k
School of Pharmaceutical Sciences of Guangzhou Medical University, Guangdong Key Laboratory of Molecular Target & Clinical
Pharmacology, State Key Laboratory of Respiratory Diseases Pharmacology Group, Guangzhou 511436, China

Abstract: At present, it is generally believed that the paracrine effect of stem cells in the repair of myocardial injury is one of the
important ways for stem cell therapy. Exosomes are phospholipid bilayer-enclosed nanovesicles that secreted by cells under physiologi-
cal and pathological conditions. Cargo loaded into exosomes including protein, lipids and nucleic acids can be delivered to recipient
cells. Therefore, exosomes are recognized as important mediators for intercellular communication. It has been suggested that exosomes
from stem cells (eg. embryonic stem cells, induced pluripotent stem cells, cardiac progenitor cells, mesenchymal stem cells and cardio-

sphere-derived cells) have protective effects against heart injury. In this review, we summarized recent research progresses on stem

cell-derived exosomes in myocardial injury, including the therapeutic effects and mechanism.
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N BN, IRBET4THE (embryonic stem
cells, ESCs). 5514 2 Be T4 (induced pluripotent
stem cells, iPSCs). 0> I 1 4H ffd (cardiac progenitor
cells, CPCs). [A 75141}l (mesenchymal stem cells,
MSCs) A1 0> WL Bk 48 M (cardiosphere-derived cells,
CDCs) %5 % f T 4H o & 7] LA b bk, 1 s dA
M FHEEME BAZW 225 T 200 I
JRERAR B R, T A R AR YR A AR A O LA
Mg R ORI S PRI AR 8. ALk
ST H RS T T A AT A2 AN AR R ] B AN ZH L
i, a7 EAE O IR i BRI Uk R,
BN OIS S R LR 1) K

1 SRR E IR A SRR
FEMAMREERIECR, e SR L iE1.
AU A R EE IR LA, AR R AR N R R
e — A E AN ERR, FRZN “ R IR (early
endosomes, EE). 7E EE || “B AR AR (late endo-
somes, LE) BT R o, A A4 52 P 2 1) P T o
W2 VR TE R — R A1 LV,  [R] B 4 40 o 24 A
M —Se i T R A G g 2, X PP
HYFZ ILV KA AR i MVB 7%, 24 MVB 5
TR R R TLV RS M AR A B o, X 46 ILV

B L SR AR AR O &
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TRAERRZ R As o

AMILARTE B R UL R 58 4 T fg, 3
O 50 2/ 3 43 SN AR T B AR P T 38 6 P 7 A
1Ry i% 2 A 4K (endosomal sorting complex required for
transport, ESCRT), iZfk & H 4 Fiz B it 2 & 1464
B, AR 4k Rt BRI S S, KA
ESCRT-0. ESCRT-I. ESCRT-II il ESCRT-III, 3%
WS B A4 ILV (i N K8 F . ESCRT-0 471 5144
T 7 o 5 ) T PN A B ) S X 3. iR ) TR ik [
101 (TSG101) /& ESCRT-1 [f) — AN B4y, 52
FUMEAREEY, AT EEE ESCRT-II
SEY, HERMBRARBERNESEE, ME,
ESCRT-III 454 %] ESCRT-I |, S0z 0%k
E A £ E 1k, ESCRT-II JE B2 e IR 1K 58 4,
SR, {2 A FEIL PO I8 & P2 AR ILV P (B D).

BEAk, AN AA I i 72 16 A7 /E ESCRT- JE4K
PEIR 1R, 7E BESCRT PYANZH i 0 3 45 7] B 30 2R ) 4
BT TSR T LUK B MVBs Al ILVs "1, aF 5t 1,
JIE 03 R 53 A1 2 5 AU AR IR T BSORT N 2540 0, S i 7
Trajkovic &5 N i i A 42 BBt i 72 /1WA T 1 A 1
HTAER, a8 v 6 T T o) 7 o e 2 Tk
i T F AT DA S b AR 43 M (B D). A
Ik, H R A B ) GW4869 B H R TE4H A

ESCRT-dependent pathway:

&
ESCRT-0 ’ c ESCRT-III
u

s ~ ESCRT-II

0'QESCRT-I

Sphingolipid

Fig. 1. Schematic biogenesis and release of exosomes. Biogenesis mechanism of exosomes is mainly mediated by ESCRT-dependent

pathway or ceramide-dependent pathway. ESCRT: endosomal sorting complex required for transport; MVB: multi-vesicular body;

ILV: intraluminal vesicles.
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ACEAM G A A o WA E BT F B2 —. MWk
JE A AL KR IR EESE 1, FIR B- RORIRS I 3R s 455
gER, AL ANBA BB A w A Y,
A5 PR SE A AN R B AT DA Ve s SLAE A R rh
e Y,

HRHEFCIA g, ILV B OS2 3 2257 Rab Kk
HIRAL (¥ GTP Bg/-5 ™7 (& 1). Rab27a 1 Rab27b
B & BT DL 4% MVB 55 41 i 53 5 00 e 42, 44
Rab27a JL[K, MVB 2 fE4HI R AR RIFH K, e
Fi % Rab27b J5 MVB = /0 A £ 4% A X Y. 5
—HF R BN, fE4kdi B RAL-1 @A F i MVB
IR, X RAL-1 i 2% 1 3 4 48 B 2k AT 43 A A B
RAL-1 Bt 25 7 MVB RITE X 2 5 H 5 41 i i i
ml & R BGS FE . RAL-1 HI4E 2 4 SNARE & H4H
I3 SYX-5 5iEA6 1Y RAL-1 7640 g i i F 3% e
Rro 4 SYX-5 oI, MVB 2378405 I T 2846 .
TEMIFLENYIH, RalA 1 RalB 352 5 4 A FE [ 5
R ", 4RTT, Rab &K% Al RAL 5 %f ILV
BB 4% 72 15 B 2 % B ML R AR A Fr
H—L R

AN AR 53 W B M A 4 FE A BRARE S PR 1 5
e, BB AT - (1) 4Nk E & 54 H i @A,
¥ R RBGEGI . (2) A AkE I N AE R
M SZARYN B EREL 5 (3) bbb A b fic ik 5 gi i |52
thgEE, REGURE®. B985 SFMER "™,

2 ShadREMSEIM S

HNIBAAE R — PSRRI, B KM 30~120
nm. MBS S 5 —FE R 2 R IR XU TR 4
8, TERERERRFE R % R 1.10~1.14 g/mL, {E
TR TE M7 8 “BeR” s B2
VT SRA W TR SMIBAR 53 BLARAE 90~120 nm (1)K 4k
WA (exo-L). 60~80 nm [F)/NIRA4A (exo-S) LA S/
T 50 nm A 4P kL (exomere). X = Fh g K 5 kL
WA R AFRPE A4, B, RNA il DNA
I3 A0 LA S N- BEEA K, SR B ] B RIE T AN R 1Y)
AR AN, I H R AN F A 38 B 43 A
UL A ThRE P,

bR LB A BRAC AR L RS« MVB B RO 5%
B (Alix, TSG101), ¥z 5 @& MK E B
(annexins. flotillins. GTPases), C.#) 7z FI{E &k
EFRIC Y5 I 2 11 (CD9. CD63. CDS81), #fks
5 [ (HSP70. HSP90), i i #H ¢ & 1 LA )2 TSG101
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EWN M —H AT E A HFEEH mRNA L
J2AEZWAS RNA, 40 : miRNA. IncRNA F circRNA.,
{H2 42 RNA 3E SRR AL v R 28, feil
RI—FREFy I5EFr (EXO-motifs), i#id 5 RNA 45
4 4 hnRNP-A2B1 8 SYNCRIP %54, 5 4F
5E ) miRNA JE% B shis kv B 29, ghah,  Ahis ik
R SE N 4] DNA, 1% FEr g & i 243
SR B A% A 2 )5 PE 20 5 P R T DNA B Bk A o
BT RIE,  — LR 20 M TT 3 E A DNA [ A0
T B AL TR RS 2, WEHE BT
fR e A SR E AR R VR

3 FHpaskFESNBATE DR R RIP1ER
Ly JUFEAE (myocardial infarction, MI) A2 —Ff i Ifl
PO IER, T SRR A B R il i A, e
RSk A ZE T T EOL WL S5 FASE. £E 2008
4, Timmers 55 N O 8 K N ESCs fi7 48 1 18] 78 )i
T4l 55 72 %L (human mesenchymal stem cells condi-
tioned medium, MSC-CM) it i i ik 4 56 1 et 1R 20 ik
PR N GRIL / FRREVE SR AR AR Y, 4 h J5 AU
SF MI AR D, O BEWCAR /&7 Tk D REGE,
O ULEE P 7 385 AR AR DA R 4 e o Ty 2 %0 7 2t
MI [ K AR A, MSC-CM ik i % {12 ik 3% 45 41 41
(i 1. A 7 AE Y. MSC-CM 3@ i F# 1% TGF-B 15 5 5%
53 MY 9 T R 2> o R AR B T AR I 2 2 Wi 4 T
e, HE—2P X MSC-CM B #3047 70 #r, R BLFL 0
JIE AR T RE A B AN BT A 500 B Bl — TR 52
KW, FEERE e A H R HE RS, N2 R
YU ATAE Ao I A AL 41 (human induced pluripotent
stem cell-derived cardiovascular progenitor cells, hPSC-
CVPC) ¥ BE B AE N RACSE ) MI AR AL 0 I
Dhge, /> MIJG O AR B E T, (HRIE 2
eI FIA A, FEHE 140 K5 AN ReAs I3 #2
FEANA, W TS SRR o RSB Ut
MTAESR,  AE O IR P AR B8 2 AU T L2 o UL AL /
FHEE S MIJ5 1, % F T 40 i 40 ESCs. iPSCs.
CPCs. MSCs. LI CDCs KI5 [ 4l A 5 N 0F 7t
AR
3.1 ESC3EERISMHMEESC-derived exosomes, ESC-exo)
ESC J5 HIEfa N IR E R 7L i an iy, HAH
FREH UL R o 2 A 2R Y R ). AT 5T
W ESC 700 Co LA AT DLAMEE SZ 4500 L, T
Ci st O T T RE B2, AR IR A 1) O LA AT 7E 7
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JeE B RS, PR T HAEIR IR BRI . el AT
F W, ESC Wyay7 18 FH 32 B2 il B 23 Wk 1 A s Aok
A5, ESC-exo H.AiH T 7 500 ULYH AL 38 5 A i3k
MRS A WS G E LA i IR e i B U 23
O B RAZ S 2O MBI 77 . Arslan 55 AW 5L
F W], A ESC A7) MSC #his k] i i F i ATP
I NADH /KF, Jek/b 0o LI E AL R B, I H 3 n
p-Akt, p-GSK-3p ik, PEAK p-c-INK 7K LLyak /)
/ISR LR I / P HE T B S A SR R Y S —
TRt 78 7k, ESC-exo HURAELRAE K2 FL A&
) miRNA PY, miRNA FHE 5 55 5 FE K £k iR
5, B R R Y 3°-UTR 4 1) 5 ANF
FI 25 A R ) JE IR ik B, Khan %8 AR 44 4 S2 56
E B /)N B ESC-exo A7 1 55 4 A8 0 JIE D & A
ESC-exo JMAF|Z H,0, 4bFE[) HOC2 4H 24, H
Caspase-3 £ IA T [%. JULN 75 ESC-exo #f A\ 4L
HAL, AT SR B0 E T e o S T I R G
I M R TR AR A, I HEBE O A 4 e K
#4n, miRNA B4 7 78 miR290-295 7%, K55
#& miR-294 7£ ESC-exo H1 &4 Y,

3.2 iPSC3EIRAISM A (iPSC-derived exosomes, iP-
SC-exo)

IPSC 2 4 4t A 3 gt 4 4 DU P g 5 3 5% (R 1
(Oct3/4. Sox2. Kfl4 1 c-Myc) Tfi = 4 i) — Fh £ fig
T 4. Song 55 ANt iPSC F2AH i3t 4% MI A2, wf
W52 BIBEFEI % X ML 2 FE WA G 0 O WL 40 i
TR/ AL BE G A AL AR FE I FRA, AT 2 o i
I, WELAEThAE . bR E RO R RET
iPSC-exo TEAHT LA T B ANCo JUL 2 B AT 7 TH] ()97
2 BN A B I — TR 7, Adamiak 25 A EL
BT iPSC-exo Fll iPSC FEAA A 1) 22 4 1 FIVE T 2RUR
PG T R I O EDIREM GE, HY iPSC#
AR L, iPSC-exo 6 3 H SE AL S A O IEE E g 4 B
AN, iPSC AT AE 1 28 B Ffr 43 0 1A A1 i A R L
FEEZHONL. T O JIE R S A R PEH
Santoso % N [T 5 3 B 75 22 fig 1 40 i A 11 0 UL
ZH AR ) AN A (exosomes from iPSC-derived car-
diomyocytes, iCMs-exo) & #2558 . OFAE K
AMRES 55 S22 1 miRNAs (miR-19, -24, -214,
-92a-3p, -1246, -3665, -3960), MI £ 7 /)N B, 0 L p
TG % 1) T Ui R Rk R AR R, Hid MLC2v,
VEGF Il TGF-B J: K 3Rk i, i i i 85 3 4f 4
HEZEARIE N, &P iCMs-exo BT M <15
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I % TR YT R A ML N BRI 2 O A AR I
S BREOILE M, B F, iPSC 83 iPSC
T A S A AR, BRI X e 4
R A b AR ARt — 2D Wi 9 5 N R BT RE A E ORI
.

3.3 CPC3EiRERISMME(CPC-derived exosomes, CPC-
€X0)

CPC iR HA BT Brae /1, Henr pon il
SRR IE A R 20 RN T e JUL A B Y — o i 2H 23
S e AR T4l . CPC-exo 1E A0 IFIEE 1ol
HLyaIT A EA BRI T, ATORY 2 o0 I
) BRI S LT A 7T s, Scal” CPC SRIE
(19 40 A A A Sy B L 1R TR O LE 40 P 2 1) A T 2
¥, FHANAEY) miR-21 J8 i 1 72 7 Mg M s T A
1 4 (programmed cell death 4, PDCD4) X s i & 4%
e Y, BAh, TEBEESAIE T Scal” 4HHFT 43
WHANbR A R A LB R RE ), HALHEIE
& miRNA DL 58 P 57 41 i 1) 5 T% FsRA 982 i
£F YR 2N B PP 2 2 4 A0 L IR g 2k B T B ) — T
BT ok H S F R AN CBrE L, 22)LALE )
CPC-exo 7£ MI J5 X L IE 5200 . Agarwal 58 NI,
K B Hr A )L CPC-exo 5035 O E T RETI AN T 5
FREIKP, Tk B 2 LA LE ) CPC-exo fE{K4A
M N AFBES ORI DIRE, KA EMREFMT
T CPC-exo A Rediif £F Ak ik ifi 8 A= oA i 3
COEE R
3.4 MSC3EBEISM LA (MSC-derived exosomes,
MSC-exo)

MSC A2 s VI AE B il R I — P 22 Re 140
Ja KRB TR I EFAET ZRA L . 5 Fh MSCs
W, E SR R MSC PE & B T2
It BAE S N B AH G B AS [F] 52 5 ) P A Y vh
WEM T e R YEH . Feng 25 A\ kB Gk FALFE 5
f¥) MSC 4 () 53 1A & & miR-22, 383K 2.0 JJL4H
P BT ek /b ph i S AR 4R B T2, miR-22 J@E TR
In] FH 3% -CpG 4548 2 (methyl CpG binding protein
2, Mecp2) Y /b 45 BE T FRURTCo I £F 4 B0 5 — 13
WM, Rk CXCR4 i) MSC fii 43 s FI ik
(Exo CR4) % 2|ah S N 4o, @l B
W4t A H IGF-1a #1 p-Akt 7KV 3 T 75 P Caspase-3
KPR R DU T AF F LA nC JUL 20 i 1) A2 35 26
F H Exo CR4 nJ 3 i A K PR 7 i 20 BA S L 55
IR, RPN, FH Exo CR4 FALHE 40 it F al 42
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HECIhREK S, Yk A SETH AR O st O i 8 1,
Ak, A MSC-exo B EAHLIET: . (RIGHE A ML
EERINRE ST, AT VL e 52 s P A 4 R 2 O
A& PO, e AE Py AT L S A Y R A0 i R
Wntd/B- 3 35 2R 138 18 K 4% LA i AR e A B
Wang 25 NAEH AN T B P IR SR YE H MSC-exo ' miR-
21 Bk 7 PTEN [3R1A I B3N Akt Bk, M
T R 4 4T A R T 5 40 I A A i A 1 D B2 MISC
3 W A 4 B A B2 9 (extracellular vesicle, EV) & 4
miR-210, $Em4ufmIGsE . LA A I T2 B RE
M B T ML 0 iE 2 BE, {H 2 7538 i miR-
210-Efna3 3812 &1 1F 75 Bk — B wt s ®. ik
&k, MSC-exo A id miR-125b ff¥5 p53-Bnip3 155
e 3 DLk B A0 I P D R S R, AT A B LR 4
OWLH H B

3.5 CDC3ERAISNIMA(CDC-derived exosomes, CDC-ex0)

CDC & M JIfE 41 23 Fp 1% 97 HH R i — B 5 o 4
o M RO SEEUR 402 CDC, AR5k
UL PA 2 558 B8 et R 2 ik 9 e, 22 T PR R G UE B T
H & CDC 97 %+ N1 e e RE 2ok ™ 74k
FAMLEI 7T, CDC 55 H AR FH A2 55 43 b kv B0,
Gallet 25 A\ JIFB] T CDC-exo 78 5% K] &t A48 ot MI
PR R ) B R E . 7E S MIH, CDC-exo
BN OISR, RS T 200 ZE S I 50
FEME I MI AT At & I CDC-exo Al Y/ RER T 1K
PRI O BRI O =S 05, J O = R
RO VA MAER, el O EEAL,  [R] AR A i
sy BT Ak, CDC-exo A3 I 400 1) 4 0 2k
B U A R B, HRFF Rk, CDC-exo
B E E LS A ) miRNAs (455 miR-126,
miR-130a A1 miR-210) K% T M58 4 i, M FE &
P ML A RS O IE R ER B 55—, CDC-
exo "' miR-181b 1]y /> 1 JE 41 2 4 CD68™ [ Wi 41
Mg, SRR, R T I B i
TR L Co (PKCD) % 53 7K A1 R 4% 0 IE DR
YR 1,

&4 Rk, & BT an R IR B Ak W R K
miRNA f i 5 0 WLAR S FH Wt S e T2 (R
1), {HABFER, SR AT #E T I — S T RE 1%
B R R YT OB 7 B AS B — 2 EA . Lai
LENHRBBHEERITEARATEET A
ESC fiTA= 1) MSC [F 4N A R AEAE ) 857 Tt 1ot
Hrr, 208 | AMAEY IR EEIMNMEAEH, W]
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5 H A 4 P DA FH DAk s 41 4345455 Y. Ratajezak
S N — TR FTIE B, ESC-exo & T 40 M 5k
Z 85> T Octd fll Sox2, AJ LAZEFF Ak T4 i B
W . EONBEE T, SN AR A
JFR 3= B A B A A AR R R R 0 LA PR A VS 1 1
o fEBUM T, MSC-exo & & 8 O L& 4=
BN Rl F-, 4. VEGF. bFGF. SDF-la. PDGF
HNF-xB, koo WL e 4wk = faw itk
it HIF-1a ff] MSC-exo & & Jaggedl [, HHAEAH
1 0 L 5 A B RE 1) Y Vrijsen 25 N B 9T 5 B,
CPC-exo Fll MSC-exo i i H i #8717 i 41 fo 4 5L i 4
J& R B SR AT DA AR M A AR T A
W2 2 BT BB SRR, AR FE AT LU Scal” 41
Jit A 0 A7 B T AR 5 IR F 1 (heat shock factor 1,
HSF1), Hifik miR-34a fit) 28 W0 8 4% 01 v] DL &
Bt O WL A7 R Y

AN 1 55— 225, U0« IncRNA, |3
TR PR OAEE, SR AR R E M T,
FEOMEH, IncRNA ¥ & £ ESC 734k, O 140 il
BAVKRE LA T Z RIS U™ Gao 2 A}k
I O J) FESE R B 22 O A 34T T AR WD RNA
RS 38T, SR ERSIEROEHLMEL, 5
3 0 JIF A 1197 /> IncRNA 12066 1~ mRNA #
ik Fif, 1403 4> IncRNA F1 2871 /> mRNA £i& F
W A% E T 331 X % F RIEH IncRNA Fff iz
() 9 5 35 A, I 3@ i sz € B PCRAE S 7 U fh
IncRNA-mRNA X} ({12 1A /K F Al g2 5 1k i P 0
NIFER IR RE T (B IX e 2 BRI MRS
RNA & 15 5 451497 00 I A 1) 48 B 5501 248 i o s A
ARMANERE, AR —DIRA.

RRTITE , IX AN [ 20  B HLAT A= 4 P ok
TR AN R T TR O i P A I 2 U2 B2 R
5t Fi . AR TG0 BRI 1) 40 W A %o 4547 0 LS
ARV EH. CPCE R %4, . S
H,0, &b#, nJ LAy WA E 2 (1 S s Ad B AR 34F FH 5 B
i, {H CDC-exo MITE IE & K 77 2 A F v LUK 35 5
TR RO . AR B B — P B R T
T35, ATREN O3 18 52 AR O I 5 o £ A AR
KA,

4 4518

AMUA A TE 240 it [0 368 VR 48 i 1] DK A 328 v R
A B REEMER] . BRI TR SN i
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k1. RE) T am e R 64 51 AR A EmicroRNAE -8 LR A4S P 4945 )

Table 1. Role of different stem cell-derived exosomes and their microRNAs in myocardial injury

Source of exosomes Model Cargo Target gene Function Ref.
ESCs MI miR-294 - Increase neovascularization, improve B4
cardiomyocytes survival and reduce
fibrosis after myocardial infarction
iPSC-CMs MI miR-19, -24, - Improve left ventricular ejection fraction (el
-214, -92a-3p, and myocardial viability by regulating
-1246, -3665, signaling pathways involving in
-3960 cardiomyocyte proliferation, cardiac
hypertrophy and hypoxia
Scal” CPCs Oxidative miR-21 PDCD4 Inhibit cardiomyocyte apoptosis by (61
damage targeting PDCD4
BMSCs (IPC) MI miR-22 Mecp2 Inhibit apoptosis and reduce cardiac e
fibrosis
hEnMSCs MI miR-21 PTEN Reduce apoptosis and infarct size, B3
promote neovascularization and improve
heart function
MSCs MI miR-210 Efna3 Improve cell proliferation, migration B4
and angiogenesis
MSCs MI miR-125b - Regulate p53-Bnip3 signaling to reduce B3]
autophagy in infarcted heart
CDCs MI miR-126, - Promote angiogenesis for cardioprotection
miR-130a
and miR-210
CDCs MI miR-181b PKC3 Reduce infarct size and the number of e
CD68" M¢ in infarcted tissue and modify
the polarization state of M¢, reduce PKCd
transcription level
BMSCs MI 17 differential - Increase capillary density, reduce cardiac on
miRNAs fibrosis and restore heart function
MSCs (GATA-4) MI miR-19a PTEN Reduce cardiomyocyte apoptosis, el
maintain mitochondrial integrity, promote
heart function and reduce infarct size
BMSCs Oxidative miR-21 PTEN Decrease oxidative stress-triggered 01
damage cells death by inhibiting PTEN expression

and activating PI3K/AKT signaling

ESCs, embryonic stem cells; iPSC-CMs, induced pluripotent stem cell-derived cardiomyocytes; Scal” CPCs, Scal” cardiac progenitor

cells; BMSCs (IPC), bone marrow mesenchymal stem cells following ischemic preconditioning; hEnMSCs, human endometrium-

derived mesenchymal stem cells; MSCs, mesenchymal stem cells; CDCs, cardiosphere-derived cells; PDCD4, programmed cell death

protein 4; Mecp2, methyl CpG binding protein 2; PTEN, phosphatase and tensin homolog; Efna3, ephrin-A3; PKCS, protein kinase C-3;

MI, myocardial infarction.

HIZERAMEREE EZRERERS S 7L ME RGK
T3 IR BRI R S o B3k EUIE S 22 b 20 i SR 14 A1
e T RO A R TR BIPTR T PLef4EfL
ARG RE R, ORI DR RERIE . T
HRIFHIEYMENE S TBORZM, a4
Sy, WMOMNBRIR T BOA YR R B ARG T

YRR Heng T

HNIAARTIE T RSB R R, X BEE A AR T
PEZ BONLIE, RN P 85 Fh R rh 22 4g b
WARTE TG 2V ERACRI A, 5T 25 Al Pl - and
SR BRI M HA AR UL K 3 T SR AR 22 o 18 2 i
RO B R 240 B Al 2 R T 400 ff 1% 77
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1 B, B RAEAR B8R 75 0 N A0 o s i b
WA TR E, HETEES N AR A
—HE U, AL, B ANIBR I B E TR AR
B, FERKIEHFEREMME LE. milk
(R A AP B R T 88 I A e A i SR B, S Rl
A FTREF TR, RONZ T IR G R sh ik &4
feE A P )a, ANFET4R IR i i
[ R LA B A F AL AR 52 Y897 7 A /& gk —
G20

B SN AR ST U AN T R JE AR A
B FGR SRR PO HAREBE .
iR DT A T R AT R, s, T
Y % L AN AT 7 1E AE 323 IR Rl AT 70 %% 1 I PR
N, MSC IEFEREAT 2 B AR IR 56 LAl &
RERE 7 R, ©F T 100 4~ MSC IEZE #4171 IR
G, MSC 73 W 1) 71 34 /4 (NCT03384433) 1 R Kt
BEN T IR RS2 56 A T30 97 S e B e 2 . 261
HMAR 5 O IR 518 5 BT T 3R A I AR A BA 9T
TR, HH AT SR B IR AL i S s ke S
RE T o AW BOH 0 TAEAE T H R R EoR,
R FE N KA T DS [ F- Gl o f fipRg 2L 20 U0, 2 T
DA TR RE 38 o A2 ) TR A v A A A 1D 8 ) R I o
WU RE ST, A 2 45 MR T 32 3 O LA i,
NI BCE o FIE g, 30K O I 2978 R TR 5 4R 97
PRALHT ) S
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