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Mesenchymal Stem Cells and Mesenchymal Stem Cells Derived
Extracellular Vesicles

WANG Hua”
([Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850)

Abstract Mesenchymal stem cells (MSCs) are a kind of adult stem cells capable of self-renewal and
multiple differentiation, they can derive from multiple tissues. After transplantation, MSCs can migrate
and home to the sites of damaged tissues. By secreting immunomodulatory factors, cytokines, growth fac-
tors, extracellular vesicles and other bioactive substances, they play the roles of anti-inflammatory, anti-
viral, anti-apoptosis, anti-fibrosis, promotion of angiogenesis and immune regulation. They have shown
good efficacy in the treatment of autoimmune diseases and promote tissue and organ repair. At present,
more than 10 MSC products have been listed in the world, and more than 20 MSC drugs have been acqui-
esced in clinical trials in China. Extracellular vesicles are bilayer lipid particles secreted by cells and de-
rived from the membrane system. They carry bioactive substances of parent cells, including proteins, lip-
ids, mRNA and cytokines, and can transmit parent cell signals to recipient cells. Therefore, extracellular
vesicles derived from MSCs have biological characteristics similar to their parent MSCs. Because of its
small size, low immunogenicity, strong tissue permeability, long cycle half-life, high stability and low
risk , it has attracted more and more attention as a non-cell therapy product in recent years. In addition to
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the functions of tissue development and function maintenance, immune regulation, anti-oxidative stress

and promoting regeneration, MSCs and their extracellular vesicles can also be used as biological carriers

to deliver bioactive substances, therefore playing an important role in the process of anti-tumor and tissue

repair. The review provides an overview of function of the MSCs and their extracellular vesicles, and the

research progress of MSC extracellular vesicles as drug carriers.
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[&] 78 5T 1 4 ffd ( mesenchymal stem cells, MSCs )
R—REA AT S 2 W05 T R 1 LA T 40
M. 1976 ﬁz,Freidenstein EE WA B BE X RMI B
H0 2R 10 I R AL BT 45 %) 0 A, Al AT 00 i A
KIFHA AT IR AL ZRetE " . 1988 4F,
Freidenstein Fll Owen ¥ iy 24 hy 5 & 3 5t 1 21
32310 1991 4F, Caplan Z{#% & 16 3 OB X 2
2 A 45 Sy ) 78T T 40 B . 2006 45, Dominici
LN IR FE T A0 A kAT TR A . ZERR RS
Fr 2 F R H AT BRI BE 4 %38 CDT73, CD9O0,
CD105, Ik % ik 5 A~ % ik CD45, CD34, CD14 &
CD11b .CD79a B¢ CD19 F1 HLA-DR &3/, 1A
SNEAT 1] SR A0 B 7 A0 AR A A Y
AETT o BEAE AT T) 58 5T 40 M e B R RHIT K i R 1V H]
AIRABEGE , Blop 208 HA RS H R P I RE A &2
BT WA B A BE . WA, MSCs 1T
B Z WAL, AN Z AL A, AR A
FABCF- A, MSCs & e i35 B ZAE s 2
82 H R B 2 2 S OB B AL, 20 W A )
WM, R, 2017 4%, Caplan 20552 & BOK 2 fiy
2o BE AR 5 41 MY ( medicinal signaling cells,
MSCs) ", A SCFFLRE IR MSCs 1955 43 WA F 2 3
TS5 53 WME T v 436 F 2 D) RE Y I A D0

1 EFERTFHRBEZEDEE

[i) 78 5T 240 B P T A e SR AR, HEA #
() G2 T AR R L 2UE B B D RE , PRI, 2 3 koK
(LA NPt
1.1 MSCs HRERTRALIESINEE

MSCs BT LA G3 3 22 Fh G2 45 1~ Al it P17
A A 2 v Al AR W I I, R T
5 BT BUEF 2 AL A G I 15 Z08; , DT 3 45 AL
R G AR

MSCs AJ LA i o W 4t X 7, aniiafk X 5 C-C
FEF ALK 2 (chemokine C-C motif ligand 2, CCL-2) |
CCL-5 B 5% Z#E4: K I -1 (insulin-like growth fac-
tor-1,IGF-1) | H 4f fifd /> -6 (interleukin-6, 1L-6) Fl
ML N 2 A K I F (vascular endothelial growth fac-

mesenchymal stem cells( MSCs) ; extracellular vesicles; drug carrier

tor, VEGF) %, S 54 g ML Lk &, /b F st
1= gy 1L-6, 1L-10 , Hif 81 % % E2 ( prosta-
glandin E2, PGE2) AL KW F B ( transforming
growth factor beta, TGF-B) 25 41 g [ -, & 5 e B A
TR, MSCs 37T DU 3k 43 WL AT G 95 R
PR AN IMA 2 5 AR ] B 52, AT AR T4 &
LRI BRAMRPUR
L1 RAKFampext e xkmpetgAy4Em  [h
Fo 5T 4 AT LAY Z2 A i A Y G A B
b S AR TR BRI AE R, DT R A g
P TIRE

(1) 8] 72 51 1 40 M %F B 28 MY ( macrophage,
M®) [ IETT/E R . MO &ML 5 3% 72 55 1) B4 i
W3, PERLIAR B G028 SO o A AN R B T RE , A
PR, s JRL AR, B 90 B AR T 38T E A G 2 40
Hi, MO A] LI AL A M1 &L MO Fl M2 A Md, H
th M1 R M R] DU 5 Ve R 00, e BB T I
J3 s M2 R M KAF Gpeilas ' MSCs T Ll
T (R R B e Ak, A3 A A L PR A A
WMARSEII] M1 B MO 3% 4k, f23E M1 B MO [i]
M2 B M® Ak, s #E 6 785+ 240 M ( bone-marrow
MSCs , BMMSCs ) AT L4 13 fig #F Toll #5Z & 4 ( Toll-
like receptor 4, TLR4 ) B 25 AP M® 8] M1 4y
{12 BMMSC 36 1] L i 43 i R v R L R 7 CCL-
2 Ml C-X-C FF#afbHF 2 (C-X-C motif chemokine
2,CXCL2) |, fdi/NELE s M i) TL-10 B MP
b, e & i it

(2) [a) 78 T 20 B AR 2R 20 Ffd ( dendbritic cell,
DC) WIS VE : DC & — b it 42 28 40 M, 7E 9K 3h
R S M B I ] LA S B R AR A M G i B g ot
PR G AR, MSCs 7] DL B3I DC 1Y
HAGE GRS Ak, AT DIGE A JE T DC Sk L A0 il
Z AN RE ELAE R DA A 442 G 92 181 15 R0 G 52 410 o &%
Bio WS R, A DC 5 MSCs L85 5% 48 h,
CD11c ,CD80 ., CD86 ., IL-6 ., i J& 3R 3 A F o ( tumor
necrosis factor o, TNF-a) FI 3£ E vy (interferon, IFN-
v) FAKFREAE, 1 CD11b IL-10 F1 TGF-B Fik7k
5 2 T, W] MSCs W] LA SR L DC 1] 815
B DC ek,
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(3) [ FE T 40X T ik A g s VE R . T
W EL AR AR IR T B, ZE AR th R B R, T ke
20 e AL 2 S oy 1) BB A, R EALIR AR, B
PECAZ IR BIR IR AR, MSCs AT LLEY T 44 i A4 3%
1k, 45, A PR B4k . BMMSCs 7] LAiE &3 TFN-
v S 3 A2 42 B B A Sk CD4™ T 4B i [a] Thi
YRR A Ak, B0 The 20 M A S 0 S8 A8 1 M
RIED,

(4) [ FE 20Xt B bkt 4 i R 1 7R . B
N o R w11 O o VA a7 N st
Wk, B Aok, = 5187 B IV, MSCs 7]
LA B ZHMEIG5E 6 s B 20 i Ak A Bk o
WAANAEL, JETY B A Ak AN R AL AL | ) Breg 4Hl
Mg, e/ B g R AL I8 s T S BMMSCs
A PG 1L-10 %3k, 355 CD23" CD43* B 7Y
M, M T DB A 7R AR B B s e

(5) [EFE B4 Xt B 28 8 4 40 M ( natural kil-
ler cells, NK ZHA) 355 VE T . NK 40 g & —Fl i 22
BIEAINE , 2 SPGB RN, 3% 1 32 1™ 5% PR
LS, AT DA U5 1 R S5 AL, MSCs
AT LA NK 24 38458, 338 5 AR 0, 98 75
NK 4 3% A 5 R AL, (g A& A1 Jl it B4 A% 20
Mok W5 AY NK 40 it 5 BMMSCs 2% 14 85 3% |3
(BMMSCs-CM) 38535 72 h J5, Fi5 A B $E9% 41 i
% SKO-007(J3) diffutt ik 53 45 R & B, CD107a &
KB EE T ARS BMMSCs FEEE F2 A0 40, 69 NK
201 160 14 O R A PR i
1.1.2 MART@est%FmrmegEaER i
T 8] 50 5T ALY T2 U8 T A SUE R RE Ty, X
H B S REPENR , M 28 R GUPR , O il I A5 0 , 1%
Pe P S A B IR T Ve RE . TR E H A T(A]
FOTT AR A WA R, SR A K 2 o A
PR AT 2 A T B, B R AR Al R 25 01 S5 e IR
EIFHARMATE R, Bk ey, RECA 43 W
[i) 72 J5T 1 240 BT 25 3R G R R . ARtk ) se i1
)i DRI </ R e [ = I = 11
T NS R AR P 0 SRR ST R s
PRS2 ARIEE B TR MR R R R R
27 AEAL B8 R R 5

(1) ]3R5 T 20X 7 B Sy PR A I 7 AR
F - MSCs Al RIETF AR 2L, an-i46 g i 4121
BT A RS  MSCs 38 1<k 20 ffd 5] AH AR FH 58430 mT
WA T, 252 K05 RN IR, K SR
3 MSCs BAIRIT A B e v g fe (™
MSCs A] AFRIA/ /P b AL 75 T 4HEHTE 4 ( cytotoxic

T cell antigen 4,CTLA-4) F2FPEAMISET- 5 T 1
fid {4 (ligand for programmed cell death protein 1,PD-
L1) 5|Wehi 2,3- 30048 1 (indoleamine 2, 3-dioxy-
genase 1,IDO-1)  Fas A& (Fas ligand , FasL) | /5%
B — S AL A A 1 (inducible nitric oxide synthase , iN-
0S) . TGF-B Fl T 4 it & E2 ( prostaglandin E2,
PGE2) S5 Gl i) 31, S H5 410 i ke 2 400 B B 5
B Rt Tregs ZHMIE AR T, 3% 2273 T 19 235
J& MSCs JAYT H B o Be B 1) T S ml

MSCs X RGEPELLHEIRHAE (systemic lupus erythe-
matosus , SLE ) %5 [ B 32 14 52 s EL A G 3% 7 15 2
e, DRI, SR BATA LG, SLE B35 U H 2
ARIE I B 4% £8 3 Y A0 LT 32 1 CD1ce” DC 45 i
MLIE Fms-FF B8 2008 33 B3 B AR ( Fms-like tyrosine
kinase-3 ligand, FLT3L) 7K F & & B K, 1 4% ML
MSCs, 1] jifl i1 H %35 9 FLT3L 5 CDl1c¢" DC 1Y
FLT3 2454 AR 2 M CD1c’ DC i1 58 JF 30 i 14
T, 3% 1 AAME M CD1c’ DC AL FLT3L /K
Vo PRI, MSCs AT eI T 32 DC R il IR
HE I JRE I

FRATHT AT T R R S N BROG T AR AR A
(collagen-induced arthritis , CIA) , F| FH it Ik 245 7 4
HET 40 (dental pulp stem cells, DPSCs) #EATIRYT
SERI BT AN AR X B, SCT RT
LLEHD LU B2 45 FUIESE , DPSCs 1RYTREMS AT
RUPEARIE AR ™ B AR L . CIA /RN I e 5
G AT EE IR | 4 DPSCs 1697 )5 , /MR Treg 4l
JiL A5 T, AR AL Thi/Th2 403 EL ] B, 1l 3
Fe T IL-6 BREFEATK T2

(2) 18] 5 o+ 40 0 1 28 R B8 i 19 TR 97 1
M RGP L) Z I 20 B R/ B e
Bl T E B U ) — 2B . LT i A% O
AR AR B o T B O X 2R B B 5 T T Y
M

I FH R & Ak /)N L SAMPS 3 57 AT /R 2% 165 R E
PR PR BT 8] 78 5 T 28 i ( umbilical cord-derived
mesenchymal stem cells, UC-MSCs ) X} /s BIA H1 2 8
PR W2, 455 B, UC-MSCs AT L3 i 43 Wb i
4 e 4= K A F ( hepatocyte growth factor, HGF) , #i%
cMet-AKT-GSK3B {5 5 %,/ H] T 5, 9 i 2
BERRALIY tau 21150, TG 52 45 003 1 1 28 0 40
RS il T SR SR T R

FHE 0 (spinal cord injury, SCI) J& &t & 2%l
I BB PE R I 28 RGP 2 —, ] 208 I B0k
AR o S P 22 JL P D RE A F 9 R A
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T4 R A T LU i 2 A8 R Rt 2 e it
PRZE AR R . MSCs 32 253 528 43 A 17 1 41 i A
TRV .20 W VEGF HGF IGF-1 TGF-B FlIkL
-5 2 4 V% R0 ( granulocyte macro-
phage colony stimulating factor, GM-CSF ) {2 #£ 51 175 ##
LTS BT AL A1 , 55 6 B AR KT (pla-
cental growth factor, PIGF) | FLA% 4ff Jifl ¥4 1k &% 11 i1
(monocyte chemoattractant protein-1, MCP-1) & i,
A A K ¥ (basic fibroblast growth factor, bF-
GF) il IL-6 55 2 [a] fi 2 1045 A2 1005 4 b J2 Joit &4t L 58
#2837 ] F ( glialcelline-derived neurotrophic
factor, GDNF) | Fii i 14 #f 42 %5 3% A 1 ( brain-derived
neurotrophic factor, BDNF ) F1## 22 4= K [A ¥ ( nerve
growth factor, NGF) fi¢ £ 5% B3 # 22 JC 9 B9 5 5 -4
e 2 i 2 8] B i 55 23 9 TL-10  TGF-B  PGE-
2 EFUEF R K -1 (galectin-1) (IDO A 141
HEPUR-G(HLA-G) KB 15 /E -, MSCs 1] LA
P BT A | DT R 0 B A B B PR R Tl 2
FRAE s BA DU AR, W DL 4 i ™ A A Ak
Mty BRULZ AN, HHEANMIRL G SRR R i A1 3
MRS T MSCs XA HEH RIIRITER] . ZobE
TRE R 2T AR T 1Y — RO AL, 52 3 8ok ik £
AU, MSCs i i B i 49 K 4 (tunneling nano-
tubes , TNT ) 45 Z MR K L bR 78 B AR 1A T Rl
WA 14 2 45 0, DA T AR O 40 L ) A S A B 2
VRIIRE, BB A M i . 7 BB 3 B 2 rp | MSCs
T LR ZORE 1A 78 22 S AN O S B B s fh 220t
AR 2 2R

A v 2 i L T G I A e 2 —, AT R BU™
H AP IIREE S 78 T S B N A R S FE TR
B E L, BMMSCs AP PR 1M A8 A 1 PR - 1 5k
B A L R E T, DT S i A e S AL B a4
R

(3) [a] 3051240 %O 1 5798 998 (IR 97 A
{45 58 Wil R ATAIF I 14 meta-73 7 45 547, 76 2
PR JIUAE B8 A0 18 P S i e 0 UL Bl 49 A5 A 1 ]
MSCs 75, I A S RE S 1 AU A 29 7% , 0 IE D g
WL 1% Karantalis %77 E S, 763232 IR
SIKFET AR B O LA TS A AR 58 5T T 40
JHLRT LA AN IR R /I, B O LR 0 A T 6 AR A
R JRERIIBE . T 40 M ELAT [a].0 JULAR A | PN B 40 i AN
LA I RE ), S SRR R AT, R
PR PN B Y ZR BA T 40 MY T2 B R 3 e ) 2 1Y 5%
ISR, IR Z WAH AU 4l B /P L 5 (extracellular
matrix, ECM) , fi& #5857 4 11058 B9 T8 ml, 98799 e 9%, A

MRFERSTRHOR . K Im R T 7E R B, T 40 3G
7 AT .35 BT R0, A AR I AT A AT AL T AR Y
INHE A O I RE AR, 7 I PRS0 Hh A4S 19
THRERCH-5 Itk PR S I AN — 2, 2R RETIE S 78 4% il
SRR TS BI  T A0 LA T 1Y B RS AL BN
T o s PREE AR A0 3 2 o i 0 1 T VF 22 4001 1 )
WA TR 45 2507 S T RO R AR T A
ARAET

(4) [B] 3851240 ML % G P 1 16 9 7V
BN 5 2 1h ™ B S P 255 AE T AR BE-2 (se-
vere acute respiratory syndrome coronavirus 2, SARS-
CoV-2) JEHe T 5 0 i) Ll 5 2 1 48 A PR 45 405 32
BRI — R Y . EIRRE TR i 48 1 Jit
KRG LB CLHEAS B B (R AT 9K B A e S R T
ftitE . X T HAE B, St SARS-CoV-2 i R Y
A]RRCE ZEL, PR K e 5 AR A P S T
MSCs H1 T 1T LAV b B2 0 1) S8 SOy, B ot 45 4
Jifi LR | I LASR R 7 B e il 58 1) BT e

SARS-CoV-2 Jk & 32 B A= AL A3 45 i I 7E 9 114 I
WeiE , S B RN, A%/ F AN, NK 41,
CD4™T L4 g, CD8™ T kL4 /i, Th17 ZH R HI B
VAR U 200 25 92 40 J 2 0 48 o, DT 51 % 440 i R
W FUARE IO 19 8 M 4l PA 7, 40 TFN-oc IL-
1.IL-6 1 TNF-o 25 S 2500l 40 1 73 08 R o 2 24 2
BB W) B il 20 B I 9% o B0 i HL TR, MSCs
AT RLIE I DT W5 A 45 R A G
AR, DTG S22 Jii 453 3 , 490 o e 32 J803% 1) A S
IS, 5 Wi il 21 4 A6 2 #E . MSCs 3 5 70 W HGF |
VEGF f 5 IE 5 4t i 25 1 X+ ( keratinocyte growth
factor, KGF ) 45 fi£ #E 11 4 fifi /i I ¢ 48 Jifd 1 4= ; MSCs
WAL 7554 B R AE R, i R R B 55
SRR, 43 TDO  TGF-B il PGE2 SR 845 NK 4
JZ.DC B 4 T 4 PR AR IR M 25 Fh i
PEANMATIRE ™ T WG PRI 56 45 4R | iy A
B LS5 22 TR R 1) 70 5+ 40 B 7 R S e il
RYJLA T2, A A0 TG R e 45 2R 3
W, 55X HRZH AR LY, MSCs F% 4 20 5 722 fii {4 R Gl 25 ik
b TS P AR A AR . 2 D, 6 min AP AT IR B Y
TN, 08 3 R AT A 2 L PR = A KT 3 5 P IR
MZRAAE B I A A7 Il 52 T 40 M IR 7
B I B IR 7 58, AN g 29I L, 45 2 ik A
T REEERT 7R 2 v 5 T e ik — 2D i R g
Bk, HOXB el 2 5 I K hE K i 3 AE , A0 i £F 4
TCAERRIT VR, 5 A B s ) 3R A

T3H  MSCs RHF R 3L A% Y B WA



358 T A 5 0 T AE AR

539 4%

RITYER . FEPUFRIATT T, MSCs RE R E 24T
48 LA 1) D RE A T 200 J A 240 e 3 A iRV D RO
SHIRY HBV A 6 2018 o 1T 8 58 — Fhopr i
MSCs BAH AT DL 3 i fig #E 4 P9 CD4™ T 41 Jifd %5 i 1
i, BEATR 5 PR 20 b PR 7K, DT & R Y7 TR 14
WARBIERYT

JSAE MSCs X Z i ¥ s i T B4 miadyT
V€ S (E B g ] B i 2 o8 =1 I BB T 7/
L PR A A A PR BRI PR 3R A5 X A R A T T 3
B S A A B SS & X A TSR R B A, R
FHAARLE MSCs FEATIRYT , AN [F) 38 07 JE 16 5 K [F] 5k
J5 MSCs 45
1.2 [EFERFEMIERETHE

MSCs 7] LA T 2 5450 I8 e e 1) BT A fe 28 4
MUY AR fE . MSCs P45 DC P R B 471,
S MO F1 CDA™ T 41 B 7 i ka4 BR - A2 i R 7
M CD8YT A AT NK 20 A 1% 20 it 257, 7135 i 4
JHO VA H0 20 AN Treg ZHMB A=A 591, HhF
MSCs H A T ¥EH: PR, AR 408 22 58 04 g R B AN
], MSCs ] ZRASAE U s sl bt g 2= A4, DA i 41 i
SRR AR, BT LA, R G IR 58 T b &0
i RO Py i O ke 1o R R A A S A A
BRARifE, (HJ&, MSCs ik ZFita b H 7 3248, i ik
RS ELA 1 e VA S A R BRI, AR 3 6 2K
A T P 4 S 3o 125 2 e 4 A, ik 53 Ao 4 A Y
TEE N AR ZERE 1, HET MSCs S # A BT g iF 5T
FHEAFELLF 3 FE
1.2.1 I8 Z R T 2 R Af A BAKAE W H A 8 B T
TNF A 7215 S HC KR ( TNF related apoptosis indu-
cing ligand , TRAIL) &35 5 IFN-B {5735 MSCs 5
X R MSCs K U8 09 25 140 35 57 L0 5 N i s 4 Al
H460 H:15 5% 253 &, IFN-B 53215 MSCs &4
Kigk LA S H460 T IVE T TRAIL &3k
MSCs, 7t H460 F% A9 A AL % B8 MSCs fie i7F i 9
A T PR AN PR 7 5 e 3k MSCs 34 0] L i 25 41
il b gRE A, Hor  TFN-B B 263K MSCs B Fe iF,
{LAE 20% #i FOULEE 31 A i A= K i ELIX 26 e 11
RS BRI /N (R) , KW IFN-B 3Rk
MSCs 1J LL43ih B =5 7K - () TRAILSS
1.2.2 AR Tt B REFE7TH8S I
PR R JR R SR 1 1 1 SR WS S B8 5 Z R K 2 iR 97
SR B e AR W 2 — , ) S 200 i B A 4 K e
ATDAERRE R 3R, dkkk fa e R iy WL, I £ 3
TR B g 30407 . A MSCs A8 1 8847 Fe (111)
FING|E 5 2% AT A= 9 cypate 28 B 3K 9 045 R ( poly-

methacrylic acid, PMAA) 20K A7, il 4 %, Cyp-PMAA-
Fe@ MSCs, TEMSMAIAIGST i mr, HBA mAd
FENE  THAR Y PR T SRR R DAL 8%
i B 5 Bk 7E 5F Cyp-PMAA-Fe @ MSCs 5 Cyp-
PMAA-Fe@ RBCs, i (AR5 C R T 7~ , MSCs L 7E fi
TETRALIYDOLAR T LU LL AN L ZH 38 21% , iR &8 05 7
LR 115 ( magnetic resonance imaging, MRI) {55 5 [%
fIXT 30% , F I B SR A ORI RO, BRI, 57
SYHR B IR 97 IF, R A FR LE B i T 4 46 b
T 32%,

ZIRGEIE S, 5 235 TRAIL () MSC ( MSC-
TRAIL) B AT 5T W 45 HL, SR, w7 b 1 20
(cancer stem cells, CSCs ) FJFFAAE , —SEifJ@ X TRAIL
BAM 1, H—ZAbyr 2y, imish, K&, 5-
FEUPR W IE S T AL B MSC-TRAIL, 1] 7= 25 fh 7 14 ik
N, 34 5% MSC-TRAIL XF3E /N 4 Jfg Jili 5 ( non-small
cell lung cancer, NSCLCs) CSCs FJHNHIVEH . 4,
Iy MOS0 BAT A0 2R B0 S, DR X AN [
I NSCLC T PR ALy T 25 ik
1.2.3 B AR T oot h #AR R REBRF
TR IR 200 b R R A A, R A S
MSCs B 2RI FEROR | W] L 9 2090 0 2 1) g
FRALAY IR BE T , T M T S e B AL, PRk
7 ol SRR 5 (RIS 348 AT LA o i g Jea i FH 245 1 )y
FRH: , XoF 228 Ak % A% e e o B A AR 5 ) BT A9 9 R
PEHEZF Children’ s University Hospital of Jesus 23 F]
T Celyvir, B8] 78 J5 120 At 455 47 345 98 iR 5 5 1CO-
VIRS 677 1 22 B 240 i 9 1) Bt A 97 2 2 45 21k
S, FIHT CSTBL/6 /I B ST i g B AL, PE AN 45
ICOVIR-5 /)N MSCs FUHLIMIRARCR . H 21007
{18970 B 200 e 20k e % 380 1) e e /N B, SRR R
AR RS B2 = /N, £ 712K ICOVIR-5 1
MSCs JRYTEH, LGS S0 ] e A A BT [T A7 ik
NEPEGIE RGERIROCR . A, i S O MR 3
Celyvir 7 2H "R [ Y S e AN i R I A 2. R 2206
T I P S A i 32 3 A 7 MR S 300 5 Celyvir
TRYTLH , CDAS ™ 12 118 M f 152 4N i 3= & 53 A 1 I 97 4%
DERA . LiREE KB, Celyvir AL LR G 1Y
RGBT , B R Y A0 R IR | KRBT
IR 2 T R TR DAL /) B i 98 44 A
F CMTo4 FE AN RE VP n] PE RS, AN
/INER Celyvir(mCelyvir) [1] CMT64 fif 8 1) 19 5 fig
R LI, mCelyvir BRAG YR N TT 5 ICOVIRS Fb H
T N TESS ICOVIRS BATAL, X H5GRTr HBATE
59 CD8 R CDA™T 2 b 3= T A5 5%, R WTHI
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MSCs V¥R B B ZAA , AT LUK R ik 2
JiRg ik W1 DASE G A 5 T 40 A0 T, 3 e R
I ERPTIIRT (I T 282 o T DA R /)N B e R A5 28
Fellfa RARIEZ R P TP Ik A2 42 2 i vl
DA 5 2 R e Joy S IR 1 1

2 [EFEFRTHEMRINER

KB 22 BRI 5T 2 W 8] 58 o+ 20 e & #54F H
FE ST A A W ) A WS PR B A S A T
HAUMIA S, (HARE R 02, MSCs SRR Y S 4/ E
( MSC-derived extracellular vesicles, MSC-EVs ) A~ {Y
HA 5 MSCs AHIF R Y7 85, i HLak i T2 3800 5
() miRNA , 752875 17 He R AU A0 MSCs 3E B AT 1
o MSC-EVs AU 5 TORAT e A2 FAE ™, i HL 45
2yt B2 4y PRS2 B BOR R 22 1 5G4 2 0000 R
B EAESEA T
2.1 fashpEiasik

JfLAMREAD SRR IR TR ST, o 20 L 53 04 1) XU
JI B UL, 451 A 2 A A L A TR P o SR R
A LT 51 38 45 52 VR 20 B 1 S 22 AR AR B o
JIE A A X ] 3 B ML AN, 53 A B M-t A A
T, ¥ MR, PR, WV SR, Al A
B Mg AN LA KGR T F 5, W]
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