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Abstract

BACKGROUND: Endometrial injury is a common benign disease in women of reproductive age, which seriously affects their fertility and reproductive health.
In recent years, mesenchymal stem cells and their secreted extracellular vesicles, as a new therapeutic strategy, have received much attention in the repair of

endometrial injury.

OBIJECTIVE: To review the application of mesenchymal stem cells and their secreted extracellular vesicles in the treatment of endometrial injury, to
comprehensively understand the therapeutic mechanism and efficacy of endometrial injury, and to discuss the potential and challenges of the application of
mesenchymal stem cells and their secreted extracellular vesicles in the treatment of endometrial injury, in order to provide theoretical basis for further basic

and clinical research.

METHODS: Literature searches were conducted in the China National Knowledge Infrastructure (CNKI), Chinese Medical Full-text Database, and PubMed
electronic databases using search terms “mesenchymal stem cells, extracellular vesicles derived from mesenchymal stem cells, exosome, endometrial injury,
intrauterine adhesion, Asherman’s syndrome” in Chinese and English. Articles were selected through manual screening to exclude duplicates and irrelevant

studies, resulting in the inclusion of 87 articles.

RESULTS AND CONCLUSION: Mesenchymal stem cells and their secreted extracellular vesicles can participate in endometrial damage repair through a variety
of molecular mechanisms, such as anti-fibrosis, promoting angiogenesis and cell proliferation, cell homing, immune regulation, and endometrial receptibility
regulation. A large number of research results have been achieved in cell and animal experiments, and preliminary results of clinical studies have also achieved
certain curative effects, including increased endometrial thickness, improved menstrual volume and fertility. However, difficulty and challenges persist in the
application of mesenchymal stem cells and their secreted extracellular vesicles for endometrial injury treatment. During treatment, it is necessary to enhance
the quality and stability of mesenchymal stem cells and their secreted extracellular vesicles, as well as clarifying their roles in processes such as cell proliferation,
migration, and differentiation. Moreover, large-scale multicenter clinical trials are needed to validate the long-term safety and efficacy of mesenchymal stem
cells and their secreted extracellular vesicles in endometrial repair, and to determine optimal dosages and administration routes. Continuous advancements

in scientific technologies and the auxiliary application of bioengineering materials offer hope for developing more effective and safer therapeutic methods for
endometrial injury treatment and the above problems will be solved in the future.

Key words: stem cell; mesenchymal stem cell; extracellular vesicle; paracrine; intrauterine adhesion; endometrium; tissue repair; engineered stem cell;

engineered extracellular vesicle

Funding: National Natural Science Foundation of China, No. 81960269 (to HXS),; Yunnan Province “Ten Thousand People Plan” Famous Doctor Special Project,
No. RLHXS20210331 (to HXS); Yunnan Province Medical Leadership Talent Training Program Project, No. L-2019005 (to HXS); Special Key Project of Yunnan
Provincial Science and Technology Department-Kunming Medical University Joint, No. 202401AY070001-374 (to HXS), Scientific Research Fund Project of Yunnan

Provincial Education Department, No. 2024Y242 (to XZH)

How to cite this article: XIONG ZH, ZHOU JH, SHEN Y, HAN XS. Mesenchymal stem cells and extracellular vesicles in repair of endometrial injury. Zhongguo Zuzhi

Gongcheng Yanjiu. 2025,29(31):6782-6791.

0 5| Introduction

T o R BIRG 2 —FFF Ly afkBm, G854 RE
FlAF T ARARER G . HFRIARFAERSE, i
MERTETAREERTERE, RTZ2RNAHAZE
TRE AREATE, RTEBRRFNEZRAZ—,
CEERhEE AR AR Y, AR T AT
TREAEE WA &5 A A E £ Asherman 3L “Fifh 1 H
27, XA A Asherman A48, AFRIRE, $RAATRZ.
HEE, ARERRRENGTERNEREBG, mEEMSEL
A 5K 25%-30%. B IEALT IEAEE B RAE A B IS Hs
EH RO IR Tk, BFROCBRF—CHE, 215
REkEREHEMERS, BhEBKGER, AxtTE
JEE bR A IR A RA AT etk P,

B AR T mie R —KEAR % Gttt & LA
B ey IR T e, RFNE R B bk, MBS .
B, f. AZ6a% 2MAn ol N, RiERR
TR, 8 RS e T ok B AL R T e B, g 1A
FR-TFampe. BpR m-Tmie. &R AR Taie. 2
@ RE AT @i, AFER AR TF@i. RRKKR
] AR T i, s e A b ikt RN R,
2 QBN AR, mEAA BT MR R, @i R
BT HEG KA. P8 . RNA F= DNA 5 A 4% 4T,
PR AR mAR e hae, EmeEad KEE B4R Y,

R, 1A T m AR s R s AT
Ve R AR R H AR AR R, BEELEIAT. of 4 R
UBBAEFTEODEER, CETHBAL. ShE R4k,
A2 BG KRB LR ARG SFARBAF ] T T IZ R A
B, LRABEAEFARGFR AL, HTFEARRG

WS TRETH O TG, XFHAT T R IRRAG 69 %2
WA R R, R AZGMIeREE T %, AR TF@
fo B gm oot 006 77 T8 MR AG e LR AT | K 4
FoM AR Bk Fe KRR T &, AL ek
Fh A IR IR IR 6 H ah A 5 B AR T

1 &ERFN753%E Data and methods

11 FRKIR

111 ket % —4E# £ 2024 F 7 A #ATAE R,
1.1.2 #k LAKATFR 2015 4 12 A £ 2024 457 A,
113 Ak&EE FEHEN., FLEESFSIKEEF
PubMed £4 35 % .

1.14 kiR A, KA ER,

115 ki Xk EA “BART@ie, B8R
FmakRmest 8, FERERNG, TEMLE,
Asherman £z A 4E” ; & X# %154 “mesenchymal stem
cells, extracellular vesicles derived from mesenchymal
stem cells, endometrial injury, intrauterine adhesion,
Asherman’s syndrome”

1.1.6 AEXHRER #HX. #F. FiE. 2P 2R
A m IR

117 kR RS P, EXHIE AR RBILE 1,
118 ik Ldk® HRIPLLHk179 5, FILHK
244 & .

1.2 N

121 AntcgE OXTTERERMG LR OF X
R mIe B st E 06 57 T 0w MR 09 Lk, @
) — R AE 1) Bt AR AT UL AR I K R K,

Chinese Journal of Tissue Engineering Research | Vol 29 | No.31 | November 2025 | 6783



@7 TPEEATEHRR

www.CITER.com Chinese Journal of Tissue Engineering Research

I+

#1 0] 78 5T 41

CENE PN Tl

#2 [ 70 J50 T4 K V5 4 i A M2 v

[ F4 [ % ) kA ]

#3 HNIME [ R4 [ FEE /SRR ]

#4 T E NIRRT [ R4/ T Ok ]
#5 BHSRE [ [ HEE ) A |

#6 Asherman 2451

PubMed £ ¥ 7 16 2 S s

#1 Mesenchymal stem cells
[Title/Abstract]

#2 Extracellular vesicles derived from
mesenchymal stem cells [Title/Abstract]
#3 exosome [Title/Abstract]

#4 Endometrial injury [Title/Abstract]
#5 Intrauterine adhesion [Title/Abstract]
#6 Asherman's syndrome

CENE EYES: a0l [Title/Abstract]

#7 #1 OR #2 OR #3 #7 #1 OR #2 OR #3
#8 #3 OR #4 OR #5 #8 #3 OR #4 OR #5
#9 #7 AND #8 #9 #7 AND #8

1| o RCHAREEA R

122 H#pArE OZT LR LK, QR ARG
FAFAAEREL R LK, OXRAE (IEFEFR) KR
RS TFRL 2] 6 LK.

13 NHREWOREBIEE #4452k 423 4, H
b UK 179 5, EXL L K244 5, KIE AR T e
fo B tm st & 006 97 T g MRS G 49 BT B 2018 T 44
BHIE S, RIBELFHHAE R ZHATIR L, HR S
KA. AT L ATNEL ) 0 Lk, it Like
AN 87 B X kit AT R, AP FEN B8, FAE
F A MR 4 K, PubMed #0458 E 75 5. X #KIE LA
A2 LE 2.

o PERI, R A O BN 87 ST SRE |

Y. PubMed ¥ i A

\ MR A N HE B b e, HERR 5 BF
RO R TR T A, (TR RNBEASFF. AEEE L IE
400 SR 5 4T M A 9L P A BT STk

i~ EEHEE. Asherman ZEA1L; A
¥ ¥ & & id: mesenchymal stem
cells, extracellular vesicles derived from

| ez s sk 179 7,
SCik 244 55

'S

mesenchymal stem cells, endometrial
intrauterine adhesion,

injury,

Asherman's syndrome

2 | XEIFIERIZE

2 253 Results
AR, TE ARG B ST ARE R
TENREERHATRHRE, LR, MAEAFG T
B Al R FEREFER, TR T ABEMRGH EA
R, B R AT A S 5 B
2.1 FEABRMANAARNG T8 N AL b LR
Be B AR A0 IR B, LB E R 2RI A R
B 38 B AL, M AR BN G B AT S AL
FE NG A A kA, (28 mpuE R AR .
AT R B 389 M IR AR B AT 44k, il 7 R
B A RZ . NEASRRENRF, HTIIRTE
KR AP, R AR, TEBELTT ARG E
2R, 94.3% 0T ik BA A T EARE, HARF=3

6784 | DEHRTIEHAR | 5529% | 5315 | 2025F 118

®1 | XTFERBRRGEREATHERSEMH
e AR

1894 4F 3% [H THOMAS STEPHEN CULLEN #3% 4| DA & X R i iR T 5 sl 1 s

PREFAEAN 2RI, SRR E X B e RE R 72 (0 i

PLE %1 ASHERMAN #0452 [ BA 1 B I I AR R I AW 52 AN 2H 23 BEL 2

0T, VEARHEIR T 29 BIE R ER G, I e SOy “BUETEmE”

N HkK Asherman 2401

2004 4F JNEEK ERNST C. MAROIS 18— [ A & R R 2 43 B9 R B 32 N1 B 9 T4
M, ARRE T P K5 R T

2004 4F fH[E A. ). BECKER 452 B\ 1 VR B B SR U5 ] 78 0 200 R8 RN K B A
P, RIS T PR W SRR ThBEIK L, FEIR T IR TR R T ARG T
T R

2012 4F HAREESEFERS S RA T (ARSI » B EREEN
B RER E BRI TR

2015 4E HIREE S SIAMRIN S RAT T CEBERERKIZIT HEE R ILRY , M
YT R R 1S i AR

2016 4F EEEMEFEMRRA T CEBRESRIEE) B IRAESEibRdE
DHERG . FAREAR, A58 LLE I ARG 17715

2016 4F BRMIARI N2 KA T (Asherman LA & IR ) , Wt — Sk
T E B A AR T I ORI A3 B AR A s LT 7 1 R

2016 4 FHPEZ; SANTAMARIA XAVIER #4043 [ A RIS T 35 AN A 70 540 iR 97 18
P AR 495 PO PRATE 7, 26 H0F 74 ) 9 4 &b L D133 - B ok V41 ff
2 B MR BN KR S 0 5 R T N ERUG E 16 9, BT R E T
BN EE, B N

2018 4E [ 5L ERE R [T CAO YUN #0432 A A SEAT 1 M 3 30 A A I PR AF 78 45 SRAIE
S, K PR R 1) 76 5 - 400 2 ek 81 T B AR A iR S 4 L, R R B
HEMRARJG E R BRE R BN, &R &H 6T 5k

1948 4£

R G R b RIS Ao 4.6 42 ©, phob, KaEAm g, b,
BAERE. WEHHE, TERAESFLLH T K4S
oK

211 FTEABRSTg IR CIEE A mfng A &
T E BN IR AR T A 0 2B R SRR L
AKRETBEAAEm@ICIEA. . ATHE A, £
BT LR F, ATt EE T AEMAR P
Bk, HMAETEAES ERENE ML RARKTE
B AR AI, A KE T Bl BT MIE 2 R
& K F B/Smads i@ 34 An 4F 2 $1 64 A% A8 BEALES 3- Bk /
% © ¥ B B(phosphoinositide 3-kinase/protein kinase B,
PI3K/AKT) i 5%, 2 % & 7% & & 9L B4 (mitogen-activated
protein kinase pathway, MAPK) i 345 % 43 5@ % % &
AT AAE R, mit b A KR T Bl eI AR A b
W&, @B FF miRNAs #9842 . XUE F " s 5 &
B, AndsFE A AR % & Wnt/B-catenin 43 5 i 34 6 B BT
MERGET A R IFIE T IR AT, A B TR
A, mKE R A E T A S A 4 u T mAE k. i,
IR A% 6 Bl 9 09 F R TR 51 A fm B s b R T R T
R IR, BB ERABLT YAk, fmmash R IR e
¥omge Rt A KR B Y. ARAEE G
9 EThEAEERETF T NEML PIKKIA, LM EHEA
B mE Ak, 2HMRFRE7FELEREA G M.
EH AL, T NS it 42+ 4 £ Wnt/B-catenin
W@ G A4 A K AT B/Smad i 34 18] 6948 EAE A, i it
*5 Wnt/B-catenin i $& A= 4m R 9 LR 69 k., BB AL
BlEEAAE KA T B AT WA 40 e 6912 4F d etk
AV, B, A REMERMIE B G RERE, TREE
B ATy AL P g AR AKEFRARE
1, Z2FRXGWiLF7FE 0% N EAEKRFLE LA,
SF el iz M,



PEAATERE @2

Chinese Journal of Tissue Engineering Research  www.CITER.com

212 FEABFar Rt T ATEABRT@RE R
T 20 -2 et AR B, FFAE 1978-1989 F 1A A A4 5 H
5IE, K HE) 2004 4 T 5 ABRAR T H Y,
ME, AARIERT T8 AT el g ita e nRE
A S E 0T ee, BY T ABRARESRE, TERE
T mfe b ACE IR Y KA aedrhl, BEF T AEEZIHE,
Hramie )2 £t B WAL, FRTETARERR
FEHAS ., BAARLT IR PR, RAT R eabid ™,
FER, THERIEATH. %0, FHERRGA
KT it 77 AT 8 NI EF N E ARG KRR
RiE, EHT RO M T T A, E A ZRFAAE
Rk B W, e B e F B A 2RI, FREH
B K E I AR E dt—7 438 35,

213 MERFXHREALRFT LHOAZBABRBTTL
o — AR - 9P R Ahe9R T, RN SER R AT SR E
TR T A B A A ek, A AR RARE, TIE
Mg EH T ABRAR LT ZTRORLARA S,
HEA A 2B, fo b RkiE, TribLE
FF 5 MR P M & LR & F2 mRNA ¥ 2K E,
HEEE pekbik B H RN R KR RAR S, B RYE
SAEFLIN, KEZREETEMEESIAE®T T AKDT
BB, HEMRE LT RBBGENL, ANAMRE
JEAnE G AT g MR A AR, B kIRl g A
EEHETRAEMBE RS HFFRAREF, HF
Zut—F 0 KAFARRAB AT ILHE.

214 HAb Bk, HEEMIEHED RNA, $2 %, A%, A
TF 5 ®IAT T ARG 49 L R AL FF R ZHANG 5 #°
B3 4B, ADIRF-AS1. LINCO0632. DIO30S. MBNL1-AS1.
MIR1-1HG-AS1. AC100803.2 % % 4 ¥ 4% 3F % 45 RNA A 5
T B Rk 6 KR, SR B IBRER B3 / & & iBE G (cyclic
guanosine monophosphate/protein kinase G, cGMP/PKG)
13 538 B A B T 4515 7T 66525 IS AL 5 K R HLE BT 50 69 F7
@), ZHOU 5 P AR il T I Ab i B4 09 T8 MR
B AE BTG, Had i R e = A sk A Ak B 2-
2B R AR Qs [ mIesME SR s - IS E
18 & & ¥k &) 12 1% (deiodinase 2-mitogen-activated protein
kinase/extracellular signal-regulated kinase-mammalian target
of rapamycin, DIO2-MAPK/ERK-MTOR) £ F & A B E &
mip - LR B R F KA F B4R, CHEN F P ey X
AR R A, X KIESE F B T F2(Forkhead box F2,
FOXF2) 55 Smad6 48 ZAF A I & g Bk i K ALl F 25 )
B COLSA2 b4t F Rk, 1RibAm VAR, Mk
IR ARFa T PR AEE T AR,

2.2 ERRTHARAEFERRERMDEBEPHHARHEE £
PEN, PAEEFALW., PubMed #045 E L HIE S
FAXTE AR T @ies 7T mIRBRAG B FRA
37 B Lk, QIER AT @mis g e ARG 691 R
R 8 &, AR AR T ey R #ETHE, BAE
R P HT R ZIAT R ARG k. wmiesT k. MR
MBI F R AT T 4 P, k2, AT AR TFak
AT T MRS 6 TAVE E 2 ars 2 m AT . K.

WA Y, Lt dnE A AL B A S, AN TEHS
A A IR B F 1/C-X-C A4 AL B FZ 4k 4(stromal cell-
derived factor-1/C-X-C chemokine receptor type 4, SDF-1/
CXCR4) 1z % i@ 34. Wnt/p-catenin 12 S i@ 54, 34 K 7
F B/Smad 1z 5 & 3. Notch 1z 5i@%%. Afamiet kBT /
c-Met (hepatocyte growth factor/cMet, HGF/cMet) 13 5 &
B4 Janus i BE /13 5 4 S A4t FogE B F 3 (Janus kinase/
signal transducer and activator of transcription 3, JAK/STAT3)
{2583, 2R REMNE QB [ mIesME 58T s 1/2
(mitogen-activated protein kinase kinase/extracellular signal-
regulated kinase 1/2, MEK/ERK1/2) 13 5 i % . RhoA/Rho
8 * & @ # B |(RhoA/Rho-associated protein kinase I,
RhoA/ROCKI) 12 5 & 34. IkB-o/ 4% & F kB (IkB-a/nuclear
factor kappa B, IkB-a/NF-kB) 1% 5 i ¥4 5 "3V o] & i T
tm e T 48 F) i A8 1 % AvAF B AUE) AT T8 A IR G AR 45 15
. Bk, MART@RERZFGRIAT HEE, =
AR w3 . AEAkIL T, TR S A mIe
BAFAAKEF, BV K@iz iEt L £ BT KF,
REBT TN KIER L, AT T8 N6 ST IRSE,
AR A IS A B PP I R i 6 fe
ARAKREF. s gmict KB F5a ittt g4,
HEZRT T AR Rk, REBRITH T g R
Heqe B ok, A AR T @it B % e ae, A
W EAF TRIRE T e h MR B . AR AT 4 tm i 5
SAmpe kR, ABALRALHEEL Y, RE, 1
AR Fafpididsy o btE R, BRASAEHST, Rt
WA S A B R GG B A Y, M AR T et AR AR
EaOBALIE R, AT @RI EARER, KETFTTA
A A Fo g I b, AT T A IR 6915 A A
HEem A Y,

2016 4, SANTAMARIA % B9 24 16 45354 1+ Asherman
oA Ae Ty MR 4% T R 509 &4 KRR CD133" B &1
AR T mie T8 e o) oz 4t 6 7 XEATIE KRG 77 #F
R, BHEEHFTENREE, AR M, ThEAE
W AR, H9#H A, FK, KT A Z MR IR
ABF . B s AR T mie. RRERE LR T 48
M6y T 7 MIRRMG A REEH 6l RATRIRE, ¥
BATT — 6973, PR W6 RAT R & 4 £ iy A1 ¥
KB IF mpp AR X6 2 &R R P, LR 3, i
Wag R, 1E AR T e K AR B BUE B AT R
T, Bt E K. KAERGIE R IATIEE.
23 MRINEEASTERNRERNIBETEVARMEE £+
E4e W, d#AEESFAILH, PubMed 338 & ff ik Bt 5 5
W B R T am ReAT A da sl RE T T B AR5
GABR AR 19 H O, LKL, HMARLERE T, @
JashEaR S B ERAT T NIR B AEfe RS, 16
TAH 2 E e F AT INLR AR R, HAT R B T A RSN
AR BT BB 6 o kiR R A A A AL, HAE A
el il e 2HEA-, AMKIARGIART iR RIE,
A G R A, ShikikiB it miRNA ¥edf4s T8 AR
AT QLT EAA X B T o A AR X B T Ao miefe 5

Chinese Journal of Tissue Engineering Research | Vol 29 | No.31 | November 2025 | 6785



@7 vEERTEES = &

www.CITER.com Chinese Journal of Tissue Engineering Research

2 | i 5 FREFERTEAT T 5 RRIRGHHEIRFR

FFEFTA AR SIS IERTNE MR IR IR ERRE BT LA

eS| % JeInt 1a]
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Fo i T4 95% LEE4ERF 3 min x3 ¥k iR 2 A LYl
BFILIA S HUARY 5y HE+BEWHERE FERNEN: BITIE 28d  GEEEEAME. SRR N T B 5 S IEBRAE IR T E PR
R4 BT AL 48 h 1x10% &4 7d
NJBFif e PARK®Y ICR /MR FIlE BN RVEANRE VBITE 14d, 38T 5 cyclophilin-A, fRHHIKA T SR T 1o MM A B, S0 52450
S ) 72 )5 R G 7 d T 6d  TEAE, WEEFR
T4
NI 78 HUPY SD KB SERWENERS L SMAEN: 1x10% VRITFE 30d B A 1) 705 T 4 A AR T S K U A R A SO i A R ) S A O
i il 95% ZJE4ERF 100s AR PEEH M2 RARAL, wl{EranpEIgiE. TR AR, FIEMRI R
AT 4EAE
AR E 7S JIANGPY  Balb/c  BRHIBI L EFIE  MIES: 1x10% AVEYIGIA 2 2 Kb 3 (K 5% i B) 70 53 A R o w60 galectin-3, 3R 41 i 38 4 AN
R4 INER iR 7d SEAS IR0 N 40 A A S
NJBFHFIEI7E WANG™ fE M R VEANTIA (1o WITIE 2 BRI ZE T4 /1 AS T W5 It I 5T & LA R SR RS M R AN
G40 ARAE T 1A L T A PR A 52 18
NF#ET XU C57BL/6 EIEPIEAAREL BB IS 2x10° VRIS 7d SR PRI T R e B 4 1 75 T T M HGF/e-Met IR i
iRkl INEL 95% ZUFE 50 ul RS d SR, BEZHNT AR
FAFINFERT ZHANG™ SD AR SRR RBEMES: 1x10 JAIT 2 A% @A T A4 miRNA Rl mRNA [RIE, S TR IR R B
T4 95% 7,/ 1% 8 d B, %29d  BRKECENIERGE K

ERRIEIZE HUANG™ SD KR 8 RS AR 2 B BB S EE b BTG 18d I SR AR B RS R, B e T ik
40 95% L B4R 2 min 1x107; E#E 14d
N7 WU CS7BL/6 BTSRRI S EIES: RIAM YT 14d 38 Fik HOXALO (T IR) 75 R AN ML T LARR B TR N R A S, B dR A

JFR 41 AN 95% L JEYERF 90 s Mt IR i, Z217d BEITH
ABFHEEIZE FANS SD KR I + AR ST BESS: 3x10°; RITIE 4 B S B ACHGE R BRI G RE RGN T P IR R R AR, A
JF T4 i HEBL R 4etr, MEAERE
ANEBER S AWEDY SD KR SEIRES RS % SIRES. 2x10% )G 4 B GBI 1kB-a/NF-kB 15 5 I8 I ARG, (2 33E N 2F JEE IR 78 o 40 il i) 1
TR T4 95% L FEYERF Smin ik 7d P S b 7 2 e 1k
NGERERIZE WANG® Balb/c IS + AR WEEST  BERETEST: 1x10% AITIE 7d EIE ARG E 1 (R K TR AR I 40 O 4 At PPARY-HK2 3 7% 1A i A
il /MR L 4d FH, TR A R Ak B T SR A AN R A
DGENEN 7 MAOPY  SD KR FIer + flg Mg FEEKES: KRR BITRE 3 IR T (A AR D B SRR AR K IR N AR P A K R
Jo 41 YUffutE; &R 7d BB) AbFE, R A R TR T A RS 4
NBEEETEZE AEFT Y SD KR B iE AR 25 BN 0.1mL/ 1EYT 10d % JEI IS JAK2/STAT3 (55 il i, AT BRAK 75 I 50 OB, (R HEE
T4 95% ZEEMERE Smin H iR R fii, %2 10d
NIB#ERZE LING® ICR/NE. SIS AR BRI 2x10°% VAITE 7d 3 INK/ERKL/2-STAT3-VEGF A2 (i ik A\ EF P4 S35 SR 4T i (R34 B A 75
JoR T4 95% LFEYERF 3 min AR JEIT JAK2-STATS Fil c-Fos-VEGF x4 {ie ik 44t Ffa fry 38 5
BeWilE e zHOURY  sD KR &S + M ENEL SHB: 1x10% BYT)E 60d I HY NN CD31 A (e MR AR P AR RN ML A, M AL A K R B
T4 PEF AL 48 h R 7d Smad Wi AR 44k, ISR NK 41 IRE A Thy/Th2 f ), FE¥EFEN
[EXpEZ8:

ReRilm e xu” SD KR @+ BMEREZ =g 1x10°% HITE 7, g B 1) 7 5 - 400 B 5 3 T 5 R B MR S e 1 1 B PR A S R 1 4
T4 PEF AL 48 h R 7d 10, 14, 21d I T mRNA JKF, ABE 2815 PR
BeWila 78t SHAOM™  SD KR ABI/M4 95% BF B fididT: 1x10°% WWITIE 4 A, R T E A R AN, SEINK RS2 AR T B RO . A
41 JERL R [RIZE2 20 2 J WS FERIIRE, SGRAEFRRTT, MBS ZE o/ P12 Z IR RIE
ANAZ M HU* SD KRR &g + g2 hiEd FERBEREEN: EiTE90d BN N T EABAL R RIEEA [ FREM LA EA 18 £k, 1
Fysae il 2x10"L*, 0.05mL; oA A A R R R A £ 4 A T

HERL R
ANAZ M zZHANG®™ Balb/c  HRAESAMSE  REEKES: 1x10°% AITIE 15d,  H G 785 40 MU R E T B PI3K/AKE 3 F R i SR T B P AR AN A A
Fo R T4 A /N 95% L. EYERF 40 s W 1, 8, 15Kk [FJERZ4 W0, R A R, SCEAEN
ANHAZILE] WANG®™ sD KR FIE B FiES: 1mL VRITIE 4 B A 28 IR 75 AN RS R I A HE S R VR T RE RS P I AE 2 o
Fo i 40 i 7 d KPT G, MEHAEKRE T B, REAEKKE . /MR KR T

BB, MEMERZ M 1 M EJRE AR 9 ACT FEIL, 538 T8 WA H

Feik: SDF-1 NEEJFANMIETE R 7 15 CXCRA Jy C-X-C #afk K 75244 45 JAK Jy Janus #i; STAT3 {554 S5 5H LIS T 3; MEK N2 2455108 (s ; ERK1/2
200 S 5 U8 5 S 1/2: RhoA g Rho 2514 A; ROCKI g Rho AHIGZE IR |5 cyclophilin-A JA¥RJik A; galectin-3 gL AL BSR4 % 3 HGF NIHFARAKE T cMethy
ZARTR M KRR 5L : HOXAL0 Jy HOXAL0 Zmfih B (K A 5K 5t 10; IkB-a 2y IkB-ot #E[1; NF-kB A% HF «B;  PPARY-HK2 Jyid A0 A M- S T W is 52 4k v— W
W 2; VEGF NI I B AR R PIBK ABERIVIEY -3— IAl: Akt RIS B,
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MRRT L BT, HTE A Hr%*?é{i% Pt dm oL Y 78 BEEERE Summary and prospects

A AR, TR E R A AR 15 ﬁWWWA& &IEEE¥%E& LBRINERETS FEAREMRHEVE
Hy¥e X RERAEILE 3, AFEE éﬁm, YERRER B adat b I LRI, TTAE WA B 1E] % T e
) R ek R 6 B T MR RE IR AL Wit/B-catenin 125 g A R B e 3 G AL S, SR ELEHS ik % AT
i@ﬁééﬁl’%l%%’mﬂiﬁﬁﬁm REFTENRALE, RAK AWEHBEF, £FFRBERGEHTF, 1 /’tﬁi%étﬂﬂb
KA ), BEBIEWRBUKREUS 077 IS, R sess A4 5 S MMBAIE L, ET 0B i 5k o
{2 B Wﬁ%ﬁmﬁ\%&ﬁﬁfﬁ%@ﬁﬁ%%akm SR BT MRS sl s R AR 1 AR A mm%
it —F IR R AR, B AR T @iefiT A mRsb £08  Eaassimy mibiadan, (T miniea . 401,
ETEARBGELFTRAT T AG A F, 258 AmigAssa. B, HAkTFabitmips i
— WA R B AR N R 6 s A A AT 2O, ERAFTENERL. RENERERAGETDREINLT

%3 | BRRTFHETFERERGIIERATNRA

AT BlEE RE I T ik B BT HR 4R
B gy
1G] SANTAMARIA™ 2016 BXIHIEIF AT T ERIEADBIER WITIE 2, 6ANH B TEABUHIT, AN, KRITHE, SR
FeE T4 116 B (42-2000x10°%, 4 2 iR SRS . 4 3 BLBH ERE A, 6 BUIEIAEHA)

HIEA S B
A2l TAN 2016 PEEBHIEN HRAHL 2x10% AN P 7 mm BIEH TR T EPBUHIT, ERIVASE . 4 DHERIRIE b,
T4 ARLH T A6 R #o 3 RN
BT S CAOR 2018 FRRIEIFA FRASHL: 1x 10" MBS T RRIDT30 AR, FEA ST M. LR I BT AR, 2k
A BEOH  FCPMRNRAERTR L R IS ONA. 26 T 10 IR, 8 BiE
ERTEP RER™ 2020 TEERRIEE SREBH: WEGRTAR  THNTHRIER SR TENICNE, ARRYISNE, AR
BT AREH LG SEMRERGFENTAR 2, 340 H, %28 d WAKHE, IEREHIR)

B

BT S 2020 i, EAFEGHE ENESHL TRBURANE 55 2 VA 45 10-14 FEA IGERIR S HE R ML 1 SR AIREIR, T B
T4 MR WA AT B, ok KRR 7T B . SRR 10 BB ATIERA LR, 4 ) e sh

# 30 SUEVIRRAL 13 Bl AR WU RE, K — AN RN ATIRALA 10 USRI, 4 B RINEDR

. B 10 61 PRI

EE SINGH™ 2020 MERHIERAUE BAI ST EABRRE (5 3 97 7 3, 6, 9 7 3 AR, FTEBE T ENIRLESNN, 7 6lA%E
FRF4E #1200, T . . REE 3 L) # RS HHCHIRAAR. U AT T AR, 2 AERLHIE

fEZE45 13 VES 1 mL
NI 7S ZHANG®® 2021 TEABEHE SEABE: E8210MH4% RKE1NMHAE RS /‘ﬁfF*%‘E’J% WIS N, 17 R E R 4 BIR 4,

JFR T4 i EEREALERE AR BIRR R b s, B TR R 3BT, 160 A RS RHIRRESF
MREMARZ B 2x10° MR R 7SR TA0MAE = IR RE, BETAE RARSCIAR R, BEYT 2 45K R DU
17 45l B fRReAE, BEV 2 4
IR GRS KACZYNSKI® 2022 S jichliik A% Bsiii: A5 FTEN W7 JE 34T 14 2 GUEEE M. Sk RS AR, ERBRR, I
(i) 785 -4 BELE, NS 1mLl, (SRS 1] 34 FEE TENRBSEE TENBEYE, AZENL
fia EHIEAL 1)

TGF- ﬁ/smadmvﬁ%

miR-424-5p A ST T v : ; i —_—
A : miR-

DLL4/Noteh{s 5 i i [EJE: DLL4 Jy Delta Ff 4,

= N- cadheﬂn{é‘%i%ﬁ% FOXP1 Jy SCLHEERH PL,
) - . g ?HWH;% MAPK 7y 22 4 J5 3% Ak 35 1
miR-140-3p : e Wi, P62y I R
....... miR-29a M, NLRP3 34 NLR FK & &
FOXP1/Smadf5 & it # B 4 %M 4 K 3, APOLG
: : : : ; z BPRE o« jimi R 1 L6, N-cadherin

G = = N N- B R g ’
[ mi-202-3p (TR RS o 193/:,H£7F£J§ " s T T
TR ER . g T BN BRI HSIE

i APOLéElﬂ

, S NIRPIA B
miR-124-3p P62 ittt Bk | T miR-7162-3p
miR-145-5p miR-223-3p
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&4 | ik 5 FokE R AMRIRAMIN AT FERERG R

[HIFE B FAMRIE —EH  SEEIXR EETNE ARBRESRS. SRk WERE  RThLl
4l S ) I ]
HHEA AT T4 WANG®™  sD KRR HRSE FEHYNEEN TSR VRIT I 4 J B R 05T T MR R 4 A M 2 R Y WWPL G A5 PPARY V2 R
SRR AR 95% L 200 pug/mL, 0.5mL; 1k, 2Zfi# PPARy X A5 P B2 AR K IRl 1 b Ml E A, ik 1 2 e
TR 1 wsE
EHER R T L Balb/c /N WIE + EZ  REMGEST: 1x10%  EITIE 7d BRERAEDR T o SO B B IR 78 5T T 40 MR U A A A O 3 M 4 A
P S1L SU/ZIN BEEEESS 200 uL; IEHS 2h oy M2 BB, (et FERREE, 3B JAK-STAT {55 0 B i
Galectin-1 (188 i SEER Y
EHERZER T4 XIONG™  SD KR WIS+ IR%  ERENEESE: 100pg/mL,  JRYTSE 4 J A S0 R) 7050 T4 MR YR A1 A A& miR-424-5p Ji i 1 4T DLL4/
S A A A WEE st 0.4mL; Al 14d Notch Jf B2 3 LA AR AR, 2t 5 P
HHEMFEE T4 CHEN™ Balb/c /N 1mg/kg lE ESNTES: RANRA KRIFARGA B8 7 T4 /anti-miR-124-3p Zh Al i DUSP6, T p-p65
RIG M ZHEENEE M, R I p-ERK1/2, 1% MAPK {5 5l s, 552400 P b Rz 4,
55 TR HEIE B
HHEE T T4 MANSOURI- Wistar KR, 8] R-&  JREElkEN: 20png,  JAIT)S 2 )8 SR INGIE ELF e A S0, (Rt T2 WA E, =e TSR
RIG M KIVAJ©* = TERY R Bz, A EAEE
HHER R T LU NAMEILPN RRZ R Shakar RVEANREA  8Id miR-223-3p 7E N [ #H 41 K% NLRP3 A S 4 FE T, $Emn
ST SU/ZIN Je g J AL AN A A RS 4
HEEIT ST T4 TAN' ICR /N ZFEO0AmL EEiEst: AR SR @I miR-29a HiHTFE WS S R TR, (R R
b STUIMIAEIN 4iFF10s  IEMER S
B T4 XIA0*” SD KR e PRI (3-5)x10% JAYTUR 14d BITBEAL miR-340 HHIEAL A K N T B 5 T 10T B PO BRI A0 i e 41
P ST SU/ZIN &R 24 h gefb LA RE, FEREEA [ o= “FEVNEIE A4 K
T BL IFRIA
HHM R T XIONG®™  SD K IS+ IR% ERRES: 96ug/ Ky IRYTSE 14d B HE ) 78 0T T 40 M SR VR R T/ Al I 40 R A AR K TR F BL BRI
SRV T2/ Ak SRS W2 A Wnt/B-catenin {5510 8% FROUE ,  F05H0 N2 P9 ISEEE o 40 A 4 44 £
JBEAF IR FE ST 4H M XING ANEBRRERR #E BN 96 ug;  JRYTIE 60d, SR TI/IMA R B R R KRR WA SRk AR A SR R R
IRV T/ MA TERY R 21 4d A, NIREEFRES
NI I FE R T4 YUANT /NER HE+ B2 ERsAER: 5l VAIT IR 21d AMA miR-543 I R UH N- F5REEE RS CGE B ERRE R T E A AT 4
SRR S A SRS GRS R 14
NI EIZE R T-40 WANG™  sD KR g ST 100Ul JRYTE 7d AMAHE miR-202-3p {5 4 R B IR 11 (0 IE, (R AN b R
TSI Ak A TERBY R MKEEA ] al. REEAI al. REEAVI. FEEANHE,
HRYN AN
NI A ST T4 SHI™ FEMNBE 60 umol/L K JLEisz AR 48 h J5 I ) 78 5T T 40 MR R A1 A JE i miR-7162-3p S [ i T EUIR B A L6
TSI Ak A JoT 4 i EE]EA 48 h HEEFR 480 MRIE, BE T E A A
NI R FE R T4 SONG™! TEABEE 50 ng/mLfE kiR FLEEFR 48 h [ty ) 70 5 T 40 M SRR A1 A 45 1) miR-140-3p 3@ T miR-140-3p/FOXP1/
TSR IR Sk A ool AR T Smad HH1T Smad {5588, AT RIERT N5 P9I T 40 M f et
B148h HEALAER, i Py B 2T 4L
DN 1) 78 SR 41 WANGT! TE N 60 pmol/L K FLEER B 48 h J5 it i Bel-2 /K°F, T Cleaved Caspase-3 /K°F, ¥4 PTEN/AKT {5
SRR S A JR A AEw]Ed 48 h JEHEEFE 20 h IR SRR I T P ISR o 4 A I 48 e A
PN kAL E i o MR VA SD K 20 W HLBEEE BB EST: 1mg/mL, ¥AYT 14 d &2 3T miR-125b-5p. miR-30c-5p il miR-23a il smad2 1 smad3 [k,
Ji Sk Ak A HBHRYG 500 uL; 3ERESR B, 22 13.5d MTTHMEIEEALAE KR T B/smad 12 5 30 PR 0% Rl 6y IR 2T Ak, 858
AR
JNT 1 7 5 T4l ZHAO™ SD K HR WIS+ F2  ERES: 100 pg; VAIT)E 4 A BRSO B3. LR A R AL N R AR R TRk, ik
PSRV WERRLZL 48 h  iEHE 2 A TEABBAMREEOER, $&5NREZE
A 1E 78 B TF-40 i SUNT? Balb/c /MR #IE (/AN Elsidht: 50 pg: VRITIRHE L, TSG6 MEM M AMIMATE T 5 P BELI¥ 5 RE ] 4 B B 2 il 28 0 M1 FEE
RIG M A BT HBHEN IR R 3, 7, 14 K WEAMHLAIEGT, FEEAEE M B R BN R A (M1/M2) 5P . i L
JEE ) TSG6 1] 15 e 4 J AR~ 5 pAY B ) ol Fl 2T A A i 2 ) (g AF VR R, AT
EL 11 10 J5 J T 4 A A3 A ISR T 4B, 305 5 P AT Ak
AZMRIEMMAE ZHANG™  sD KR @l TERET 2 AN AITEA5, @40 H 7 5 G 4 K B B1/SMADS B, R I
(e 20! 2.125x107; iEME 24 9, 18d SMAD1/5/8 Fl ERK1/2 [k, LIAEESKAEERN 7 MERIE, LB
RIEFEM (29 9d) KEIIARBIMRFBE R, A RER T FENEESE
MAlFE T 4RIk zZHou™ ANTEABE BB iz LHEE 48 h A1 70 T4 AR IR AR I8 I R e miRNA SR s #4464 K K7 B
HAA R4 ¥ RIS 530 F B R AR 44k, miR-145-5p il P62 KM | Wik 2 R EME
48h H

#it: PPARY J9id AL YIRE ARG TEYI BTG A v, WWPL Jy WW Z5H3K E3 22 3 IEHE 1, Galectin-1 AKEAEER 1, JAK Jy Janus g, STAT J9f5 546 S AR MG R T
DLL4 Jy Delta £ 4, DUSP6 JyXiUks S M WERLAE 6, ERKL/2 JZM il /ME 5815 M 1/2, MAPK 922 R FIH L E (I, NLRP3 O NLR UK & & SERR S5 #4483, FOXP1 A

SHMEHEH PL, TSG6 NI BLA T RIBEER 6.

BHEA, BOZFET iR kiE, OF %R
R Ao e KX £ O, 18 AR T m e A ey &
BETFTABRBRGEE T AR REG T RBRET
TR R, AR B A, R EH GRS,
3.2 [EFRATARREMRINESEETENERGIEED
BV RS AE A AR T e A st &k TE
PR IRAG 15 R IN i5 Z AR%e, fa 26 R A A A5 & il —
Pk, KA OB LT @ T AN Lh FF MR &
mft, #mitdt N ERGIE A @R AR T @it
Sk S A e R FAA KR T, #8TFERRL g F
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