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Effects of mesenchymal stem cell derived exosomes on repairing tendon injury / LIANG Xin-wen", HAN Ya—bing’, WANG Shi-
lin", PAN Wei-min". la. Graduate School, 1b. Sports and Health Science School, Xi’an Physical Education University, Xi‘an 710068, China;
2. Medical College, Ankang University, Ankang 725000, China

Abstract: Tendon injury, a common clinical disease, usually has scar tissue formed in natural healing with improper functional recov-
ery, which seriously affects the motor function and quality of life of patients due to the poor healing ability of tendon itself. Although the ex-
isting treatment methods have achieved some results, they still cannot completely restore the original structure and function of the injured
tendon. In recent years, exosomes derived from mesenchymal stem cells have been widely used as a new means in the field of tissue repair
and regeneration, however, there are few studies on the treatment of tendon injury by mesenchymal stem cell exosomes, and the specific
mechanism is not fully understood. In this review, the research progresses of different mesenchymal stem cell derived exosomes on tendon
injury repair and related tissue engineering techniques were reviewed, providing theoretical support for the clinical treatment and applied
research of tendon injury.

Key words: mesenchymal stem cells, exosomes, tendon injury

WU Ja MU B FEREshTheE, MEERE
ABEMNE ", BTmESHED, NRASER
BERENEE, BNAFAH#TEBE, BERGIRE
K% & A DA B B UR B R KR 1 249 T I BRI 28 ™ s
B, (RS 18 B R R PR B U T Y
R A, BIFEFET4HM (mesenchymal stem cells,
MSCs) EfithBE S HAETE KB ETREHIE
52, (Bt &3 MSCs 7E5E X S50 4 40 i 75 1 S 2 6B )
. HAEMRE, EEFAEMBIERXE, BRE TR
FRARE @, EERMFT AR, MSCs FERET
IR AMIMA (Exosomes, Exo) SEHINT 3244
BERBFEEMIERTR . Ex/EABETEMEY
EHESFRIEEYOKREUR., B R AT 6940 A E) & TR AR

DOI:10.3977/j.issn.1005-8478.2024.10.07
ABETR :Berid B RBHAERBFFT TR B (45 :2021JM-530)

HREYERE, BB N A5 RZ A
TNREHER AL s BB, ASCEES AN F B MSCs
SHIBH) Exo Xt U OB R HLHI HEATHIT o

1 NR#RGEEHNERFRR

WU AT RE TS & AN, HhEd. B
e BB RRRER T, NUBBGEEE &R
fE . WHMEBEBEIANAMEERNRASHE >,
(1) RIERNIHE: WSS 24 h, R M
& 7 BRI TE UM A AT Lk 0, I PR I/ B
MR R AR TF-a. AN E-6 ZREEFH
HAAERKEF-B. REZEHERKEF-1. M/MRAT

YE& M RS, B AR IR, B ST T 1) 5B S G BBl S5 R & , (FE F1% %8 )liangxinwen1121@163.com

* EEEE  BER, (B F/5%8) panweimin@163.com

901



ERNHEBEI0HW
2024%5H

PESFEIPRE
Orthopedic Journal of China

Vol.32,No.10
May.2024

ERFEERET, MRAEBRIERN, WE, RIE
PR F- 30T A PR R B A A A I BRSO 2 v A B
HIRSEAR; (2) WABIE: K4Mh)E 48 h, R4
AR I BRREEEMERRESHMRINER
(extracellular matrix, ECM), {5 XA B EEKE
MBS SRR, B TR (3) K
Yithia 6 MBI AEEH: F 1 HBRKAREE 8~10
A, MARFRERFHE [ RAREEARA, fithX
HHRAEKRK S X EMC SBEL; F2HBRUEE
WA, BRIFLAEZBRIE N ZEEH R, A4
BR, ZHEGESREEARERE, hT%
HAE R(GET L BRR R AR AR S, BT
WEALGHEREY ERENS TFIEFIR, &
HEZIBOIEREER XS " . BnBREAE
W RFEH, MSCs F MBI Exo (MSCs—Exo)
A R A M B AR B, WHIRAER AL, HOEE4H
MEEIFNEZRASHA LR, BOBEE
B ", MSCs—Exo B9 7G40 M B A 77 20 A X 7T it 4
MSCs J&¥T B A B B MU , T EL I PR R A A 58 O )
&, MEAEMSBINEGT, BT RIRRMARER
WHEAR,

2 AEEFERT KRS B LR R {5 15
¢ :obe] -

21 BHERETHAMK (bone marrow MSCs, BM-
SCs) RTHAISNBE

WU 1 5 5L 30 7™ B A 42 E SN R 5 R VLB 1
K. BEER, HENEEEMEERRE ", BM-
SCs 734 HJ Exo (BMSCs-Exo) ] E I 7E 40 fi[a] 32 #
BR. BARKIERESEYEEYR, EH R HRIE
RRE™M, FEE ™ RBAREHREPRIE M1 BIE K
nfrm M2 BB mE 4R BRIk, BT A BB R AE R
N, ABFRAHREHAE., ShiF "™ H5INAH
BMSCs-Exo A RN THALRBRAS, 4 AEAH
BMSCs-Exo HE A 4EH A CD163, IL-4 1 IL-10
% M2 E W41 ML BR S Y B mRNA RikKF B &
bn, T M1 EREAMAREY, WIL-1B, A E-6
#) mRNA Fikw /b, i H AR B B 4T 4 HES) 38 it
MW, 2®H%, #R BMSCs-Exo A] 88 304 M1 E Mg
HAITEALIE B M2 E g4I tRAL, TSR
HF, WHEHRERN, Li " #wEH, BM-
SCs—-Exo A 153 miR-23a-3p #@REEH M1 E M4
] M2 ERE R Ik, BN S A K2 RER

Rio Mehb, i AR xR iU R A SR A E
902

¥, Huang % " &3, BMSCs-Exo A] LA {2 i il
B N K4 K B F (vascular endothelial growth factor,
VEGF) A%, #i& Hippo {5 5@, 30 %4 &L
FRASHMmMBEREDE, REVBNESBE. HERRIE
5% BMSCs—Exo LAFIRIKHIH 75N, T E#BIEHR b
Xk IR LR T/4H 40 B0 (tendon- derived stem
cells, TSPCs) WM E5EH, HRAFKLEKEF-
B1 AT EER R TSPCs BT MK BE F ' Yu %
W47 478 A B fU B ) BMSCs—Exo ¥ 518K Uk B it
WXE, RIS ZEF Mohawk, BIFTERR
IHARFENREASBREERT, X—4RET BM-
SCs—Exo ¥ AT LA #4858 X355 P 148k T 400 ) IR 4
fLBE ST, 45 E, BMSCs—Exo @3 3 45 45 U A9 2
BIIER N, RFMXEREFEFMEER, W
FEVIRTARKEHS 2L, ATiRERE

D
Ho

22 JBHFE R R T 4 M (adipose— derived MSCs,
ASCs) RIRHSMBE

5 BMSCs #iLL, ASCs R—FKEOREET 2.
BRAGKERAAREEROSRETHR ™, HREX
B, ASCs B WEEHA Exo (ASCs—Exo) ZERRER
FERNL . BRI ECM RS THHAEEEER
El, FFS5IRAEEHIREKEHREMRX @,
Shen % ' JE T BT BRBE S /N AR BLIESE , ASCs-
Exo " # miR-147-3p A LA 1 9 i Toll # 3% {4k 4
(Toll-like receptors 4, TLR4) /NF-«B RAEEH, M
M1 Emggfatk b, FEMRRFEE F-a. HAE-6
ZRUERFER, BREMRIERN. BERARRE
tb, B¥#E % ASCs 2 4458 N T HURIEUE 2w K
Exo B KIEHEF, IEATM ASCs—Exo F4rEH KE
M2 E 4 MARICY CD163 ', B, IR E K
B RIERFE O] BEREIE ASCs A HTR Exo HLE
ik, HRERRMAETENFSTRAERE
ASCs-Exo V¥ E Mg 4 MR AL EZRE . {B HAETM
FRATEALE R R FE A B PRIt R AE B F TR R
EH0] L3R ASCs—Exo B MIBAFT ., ASCs—Exo 3B 1]
DIERFLEE ECM B82S, AV KREEAAH, XEX
HULBRYLRA:RE ', Zhang % ™ RE 15 FIF MBG
BEMN ENUIERYS ASCs-Exo RSMLIEFE 72h J5,
ERMGIBYARFTBERE, H U 8K
FEALRBEN R . 7 ASCs—Exo A] REE it 158
AMPK 15 3 # #] Wnt/p-catenin 7§, M3 D>
ECM FRMAHCHEF, HMMBREERENER, AR
B ECM RS, BAX—RAEARR/N,
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B RA T E BNR AR R (R —
WIE, {HR¥E ASCs-Exo T REB AT URBGGIA
PR
23 ABFHMEFER T M (human umbilical cord
MSCs, huc-MSCs) SKIREISMIAE

huc-MSCs B A B IRMEML . A& B RMBA
K% 5, HET hue~MSCs—Exo 343 W BB Exo
(huc-MSCs-Exo) ZEHARGBE T EHEZ X
B U, RIS B R A K RUR AL A 4R R L
43 50 8 hue-MSCs-Exo F14EF b K, 4 /S huc-
MSCs-Exo M URRAT 4EHESI N H B ®, #HibEK
AFHMEESEEER-2 (BMP-2) 4 KHATE
ERARERERT. MWEFREEF-o MIL-1 BET
&, EARAPFRERER, huc-MSCs-Exo 7] LAl
AAEKETFRS | AKREEASR, FHEREmH %
FEEFKE, EERFRAELI, huc—MSCs—Exo A]
EAMEREESETER, INENRARERE, &
N A S . Han % "4 ARV 4 DL 40 B A
huc-MSCs—Exo B{& b 48 h /5, &I huc-MSCs-
Exo 73853 #{% miR—27b-3p/ARHGAP5/RhoA & 4R
BB 4 M FERE S . B E, miR-27b-3p/ARH-
GAP5/RhoA {55 @B TENL IR B 4B R KA
FHREEEER, MUSIEQAKREREENEHIE
B4 B T MSCs 4L B LR 40 i ™, Bt4h, Yao
%™ E R, hue-MSCs-Exo BEMHI IR A K
HAFELA AL ER miR-21 Fik, WENEKEHR
RAA R 2R, RAVBEIREMEIRE ., bRk
IIIESL T huc-MSCs-Exo R UBMRGME S, B
B 2% T huc-MSCs—Exo N F Z U BF58R
LU
24 HLBBEIZE T M (tendon—derived stem cells,
TDSCs) RIRESMBIE

TDSCs BRAFATHRHAR PN —RMMTH, A
BROBRERHGES . Bmob Ko EmEaE
BB BV, HHESE " TDSCs FIE M Exo (TDSCs-

Exo) FHHTFEBREBESMRMWKR, 4R KL TDSCs-Exo
AR T RRAMEENT . T, RN 1 2R
FEANMBRREEM, TEA RFNERGRTE
M, e E L. PiUR, MRS
B AT BB TDSCs—Exo HET& I4#5E miRNA i#
BB 5% EEBRELIA ., Song % ' ifd RNA JIIF
MESE TDSCs—Exo A8 i ¥(1&E miR-144-3p & AT
JUL Bk 41 B 3 PR AN #S R (R i LR 2 2 . TDSCs—Exo
BRI E R E, CRE BRI

HHEA, BRIV, BREFBMABERZ TD-
SCs-Exo HESHRYT 8 G HAF W RAEY 150
PIRRRN . HREESBEEMN, BS5XRAEML
RO N EHEFIE MRS . ANEHOAEK
BEF ), £ F, TDSCs—Exo BEH{E HE LA 40 1%
EAEH, RRREEOER, REFNBAEITFRE
Mg RE, ENRRGBEMEEIBRTREER
BER., HEMZRNESR FTHR¥MEY N¥E
F, KRN LSRRI YERITHELER,
AR AR BHEHEX ,

3 AEBEERTHEBEERERYIMNMEEARBR S
EHA[ATERRTMAEM

IR, #T Exo WASK TEEAR MG
HAHARMTSFRMA. Hal Exo SUEEES Y
REEHBERBAEER, BRI Exo BEELX
REBEFRREE, BNESTRURERNESEE
BT EHHRHEA ™, Zhang % P R T —FATH R
MSCs-Exo HIKMER KRR, Mo T b Gt
MSCs-Exo BEMAKERL . U EFENE, X
PRI A A LA LS RIB R R, NAMAE KR
T4, BB ARMEENTEE, BRTEBR
B, Han % U MR T 3R BMP-2 £ Exo IR X
REAMR-RIAR-ZHEMILEY (PASP-PLGA)
P, Z¥EE T Smad/RUNX?2 iE B2 3 S8 #h 4
HAE, X—W5ER, 2AR/TREARBHEH
Exo WBEA RIFMIREHENBAE, Liu % 5 Wk
T —F—E AL RISk DR T HRE 4 33 Exo

- RY (Exo/MBA), £ T Exo ERGHMUAFER

B ERBHGHOARLEPERYA, HEERYN
Exo/MBA Bl T 53 69 ROAE 4 2 LB 40 e %
H, A TERTREAEEZ RN EEX
BN, SAARERERBASAMTEMLL, ExoR
PUORIETZ, ReEARFHEYR/FREERAH
BWAERARSSE, FEERARRAAE. 4

FAFEAE B R AR ME A 0, B, MSCs-Exo 7E
MBS E AR TR ANMATRAT ZHMA

AR, REMBERAFERT MSCs-Exo AR THE
FARMXNR, MR GHEE RS,

4 INEERE
Exo i 33 78 40 Mg (6] 4% 3 A e B R R AE W TS P15

5, EHREERTREEZXREEZNER. A
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