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[ Abstract] Osteoarthritis (OA) is a chronic degenerative disease of articular cartilage. Many studies
have shown that mesenchymal stem cells can promote the repair of cartilage tissue of OA and improve the joint
environment. Some co-cultivation experiments of mesenchymal stem cells and chondrocytes indicate that
mesenchymal stem cells may act by secreting some cytokines, and exosomes are an important component of
these factors. In vitro experiments confirmed that both exosomes and mesenchymal stem cells derived from
mesenchymal stem cells can promote chondrocyte proliferation, maintain chondrocyte phenotype, inhibit
chondrocyte apoptosis, promote cartilage extracellular matrix synthesis, and promote chondrocyte migration.
In vivo experiments have also shown that exosomes derived from mesenchymal stem cells in OA can repair
cartilage, promote cartilage matrix synthesis, and inhibit inflammatory cell infiltration. Compared with
mesenchymal stem cell therapy, exosomal therapy alone has the advantages of safety and low cost. This
provides a new strategy for the treatment of OA. However, the mechanism of MSCs-EXs in the treatment of
osteoarthritis is not clear. This article reviewed the research progress of MSCs-EXs in the treatment of OA.
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SEGPEIR , EE OCTT TIRE, SE G L, (EE AN BRI
AT S5 MRS, 1968 4F | Freidenstein 15 YR & B
‘B #68] 75 5 T 20 M2 ( bone marrow mesenchymal stem
cells, BM-MSCs ) . J& ¥ & # [ 5 & T 40
(mesenchymal cells, MSCs) fE7E T AR FhgH 4,
FEEBE S IR 4%, 2006 A, [E BRlE] 7T
Jor e ZH 2R A M 2 D 2k AR5 A ) 78 o T 2 i 42
3 SR E RS E AR (1) TEFR RS R AT,
MSCs W20 H 25 I BE A= BE T 5 (2) 38 4o dat 2 4 A
i, MSC #f & £ 35 Bt J& 73 1k 78 ( cluster of
differentiation, CD) 105, CD73 J% CD90 JH # #* =
95% , H CD45,CD34,CD14 s CD11b, CD79a E
CD19 ., A 25 E 40 g 5 J2 (human leukocyte antigen,
HLA) -DR (B 235 % = 98% ; (3) 1EAR4b, i it
FrRUEJy 51755, MSCs W20 BE [m] BB 20 Ftd | g 195 4t i
R M5, MSCs ELAT R P G FHRE i
Z 10 AT RE AR AL, (L 1B S s B
HEMMIR IR, MSCs JGI7 09T OA —Fh A |l 5
B8 AR ARG B — 20 W R e o i R T AIF 92 2
ZNIRTT JEE TS MSCs R LBy 1k J9E OC 777 1R 728 J 4k 5%
OA HJR1E KB . 1£ OA i MSCs HA P4 M4k
B A MG 5 GRS AR KR A A R A
MIPAT o WEIRBISE , # iAR Ah 4 38 1 B {7k MSCs F
AT R TS, 45 3 0 7 S8 1 OG5 RAE FIIR IR 159
B TR A EGE, OF H 12 A B T2 mapping £ £
s R AR A E S 1IN, MSCs
ST EAE A RS A DX ) A R A A2 4 A 4
AU IR TITFSE & 0, MSCs B 1 5 E A LB, A
RER AR , I HSEBRBIRSZ 4535 B oA e B 4
R AR B 5 3% ) . EHEI MSCs & HE4E FHA
ASGHE 3 H A A BB AR, 3 FT RE A2 38 4o 55 53 AR
PG A P 6 AR 1 R AEAE T, MSCs 73 W ) i,
HH AN R AE ) S R 0 2 1 5 A% R 2, JHG A 3 24 )
5o B S s A B T P L A
ARSI T o K35 43 Uh R Tl f BEAE S b
A (exosomes , EXs) 24t fE T2 (44t a5 | 2 D g
AT O . HETE A K I PRET B8 0 7]
0.5 T 2 it S 5 1 A WA ( mesenchymal cells derived
exosomes , MSCs-EXs) 47 OA 1938677, - HEUS B i
MIETT RS AR SC R BT Y T MSCs-EXs
15 OA BT oL g

— MSCs-EXs W47 AP RE

1983 4F, Johnstone 45 F UC1E £ 3= 1) LA M 12T
i &I T EXs, EXs 240 Mg A REL 1 2 A 2
— M AN A Ok, T NMET S EXs AR K
80 ~ 150 nm, H ™ A= 1 of #% v 45 43 o LU 3 72

CEEL1) < (1) 2 B JEE P B T B 0 P 45 (2) A J8T
R ANE, RIEEzLoFmHNEKTELZSD
(‘endosomal sorting complexs required for transport,
ESCRT) {8 59F ESCRT {9 MR 48 e 45 14 A0 2%
ZREERT R LRI Rk, (3) 291k
) P9 A 5 L 4 R BRI EXST
EXs 7]t Z 2R B AR 22 0. B TORIET N
T EXs # At [F] 22 38 IWARARIC Y, a0 4 RS T 2R
(CD9 .CD63 F1 CD81) FIHE %15 /- K G KM &
EI g 2 B 3L K 101 2 [ (tumor suppressor gene
101 protein, TSGI101) F1 ALG2 #H HAEFH&E B X
( ALG-2-interacting protein X, ALIX) 7 (HJE EXs
15 F o (R A BT BB BT A% R DL S AR ™ 1 55 )
FEES I, Hosz EXs SRR 40 RN 28 AR
PHAE FURAS (L& B B B 7 AR IR A5 2 i
A, AR EXs, Hor 724 R/ JERS
S PRIV BTN [R] AT 38 8 KON BE A AN (]
XIEE EXs HiFfralifh . R — B |y, % F-4h
WMAIIE IR A 51 RR KB T, EAFERFR K
B, EXs 0] DLz 2k RNA X {15 EXs fBF5E B T
P EXs HAAAEZ RSB ) RNAs B 550 RNA
(microRNA , miRNAs) {5 {#i RNA ( messenger RNA
mRNAs) %532 RNA (transfer RNA , tRNAs) 4% B {4
RNA ( ribosomal RNA, rRNAs) | K 4% 9F 4% #& RNA
(long non-coding, IncRNAs) *' . AR H& &} Wb 12 5% 3 %k
P& FE (http://www. exocarta. org/) i 7/~n, EXs fF 7E
9 769 F 4 .3 408 Fff mRNAs.2 838 Fj miRNAs,
EXs 558020 M i 4F A2 A PR EXs 55 58 48 it J5E
Al G B a5 EXs 55 S8 A0 A Y SR 10 2 AR 45 5 i
AT MRS 5 5% 50 5 i iR S5 A A LE , EXs
IREEA AR TR R PR FE S5 1 , e R B R iR R 26 1 R
JE R B, AN T | O Wl T [ A 2 M
M PRSE il EXs 198 mOFIRE A i AR A Qs i
I REG D2 A2 B BRARRE . MSCs-EXs 5 H&
YRR IR EXs 196 g AL, 8 i iR AR
Ao MSCs-EXs [ 7 R IE LA WAREY I, ik K ik
MSCs 4fi Jfd JE& | ¢ A # — 22K B 43+, 40 CD29
CD44 .CD79 ,CD90,CD105 £ | HF5¢ % B MSCs-
EXs 5 MSCs TE45 & 52 114 45 J7 i H A A Bl
AEER . —TFSE R, MSCs-EXs AT LA /)N B
o WUAE FEASE R A 4 46 10 AR AR R 1B A2 7 i
Zhang % BRI — I T A ZEIRHA MSCs
T A W & ( human embryonic MSCs  derived
exosomes , hESC-MSCs-EXs ) 7F K FR AR E Sl 465 45 51 vp
WEHANBEEEM. HILTE OA Gk, EXs 35
PRSI TR .
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BRPIR vt
YHREREPIPA BRHAPIAR
—~—
~— 4 , shith
— —
%"ﬁi RNAZH f ESTR+/ESTR-
= WO L

©)
T - A B BT R R I BRI ESCRT (5126 WK M B R &
W) Mg Al ESCRT R PR iR A2 1o Pk (28 250 2 1 B IR 45
T B, B e 0 9 1, 5 2 I 15 R S M A

1 SN A R R

— MSCs-EXs 7£ OA F11ER

B 20 B O T A P — %) 2 1 A, A
AP ST TR ( collagen [T, Col 11 ) FIER A
R (aggrecan , ACAN) |, Hy JCH 4 73 W6, 1K 52
B H R G50 e B AE X IR Y OA 4 E
MSCs-EXs 7E OA Hr ELAG i€ 32 515 4 i 34 58 F0 40
FETTA B0 ACs AR R AT TR E R (I 2)
BRI R T, F14 K (interleukin, IL-18 ) # i

WETE R, WFFEIESE IL-1B 2518 OA Hof 5t 4 i
JRAE I FH A PR, -1 3 ] 0 o 2 4 M ) 404

SRR OB A T SR N B R
B, TR ARSI A BN & BM-
MSCs-EXs [{BERR Z% thER I, 0B A 1 e Ao I 25

A MSCs-EXs 4 3CE ALY 54 58 2 T S aE IR 22 v
R FEIA TL-18 BEADIOCTT I S Pt 3R BE , 45 2R &
5 Hal PBS 2 AH LL, TL-13 A B [f] 9 i 4 41 o 4K
B MM IEFE , 7 BM-MSCs-EXs 8% 5¢ 4 i 4% 1L-1B
X R ey 240 L A ) A fﬁiﬁl\k‘ﬂfﬁﬁLtPi'
RHREB IR B MRS . X P IR AE S Pl
L RERS R B Zhang 45 S 12 FUBUON iR
BCR A /D USSR AT A, — 0 DG 15 g J i 5
hESC-MSCs-EXs , X Il ¢ 15 4 Jil 14 555 Wl 1R £k 22 o 31
Ko 12 JE, hESC MSCs-EXs 2H /]y BU3CR B4 AL Hy
B LR T B e 2B R, TR IR CE Bl
FHEAFI HR%@??&%%E‘J@’EO He' '/ fifi i
BM-MSCs-EXs 7/ il OA BB P15 3] 7 — B 4h
o Qi TS H T IR G  HCR A OA
KT AN K B, 72 OA vy TL-1B3 5| 6 5k 4 i
ARRIREZETL, U\ﬁ’ﬁfgﬁﬁl?ﬂ 21 JH 348 5 410 ) K o4
T2, T MSCs-EXs nJ'i i p38 | 41 fifg S 55 25 1 S
(extracellular regulated protein kinases, ERK) , 5 H
1 B (protein kinase B, AKt/PKB) i i 4% 1L-1B

Jir 5 S A i e

Tproliferation
Tmigration

OA 1differentiation
1Collagen |l
Taggrecan

/ IMMP

— . LADAMTS
. . -
MSCs-EXs llnflammgtlon
lapoptosis
4 @

1 : MSC-EXs-[A] 78 i T 40 g 3K 5 41 44K 5 proliferation-34 74 ; migration-
1T %% ; differentiation-43-1k ; Collagen 11- 1T % i J5i ( Col IT) ; aggrecan-3
SETE IR BE (ACAN) ; MMP-3E 5 42 Ji 25 117 s ADAMTS-fif 4% 6 34 -4x
J& 2K 11 1 ; inflammation- 48 JiF. ; apoptosis-i] T= ; ¢ 75 JI5 v 5} MSCs-EXs
A AR AN T TE RS A0k, HEAIN Col 1L ACAN f9 3235, LA K 4
{I& MMP ADAMTS &3k , 0 56T 958 i A -

2 MSCs-EXs 1 OA H /e

WFFE AR B, MSCs-EXs 3 2 Z R bIL ] 7 A= 1B
TRAP R IE G2 T IR AE A, b s 2D R VA J5 i g
IRBE A F-a ( tumor necrosis factor-o, TNF-) . [ 4}
2 -6 (interleukin-6,11.-6 ) \Fij51| I Z E2 ( prostaglandin
E2,PGE2) ,.—% Ak % (nitrogen monoxide, NO) [ F=
A 0 g g A W R 5 4 JB A I (matrix
metalloproteinase, MMP )  f# % &5 & - &8 E H
(adisintegrin and metalloproteinase with thrombospo-
ndin motifs, ADAMTS) {235 , FE38 040 & 40 e 2558
7 (Col 11 ACAN) FIHT 48 41 g X 7~ TL-10 1) 7
A TR /NEL A I A Bk B OA BEA H, Wang
200 B I U S hESC-MSCs-EXs A {2 #E OA
By 200 L S DR T SR AT ) HEREE L O I Z% OA Y
JRFEREE . 7E IL-1B 3 HY /ML OA F A, 567
5 1 5 BM-MSCs-EXs 0] il MMP13 , ADAMTS5 [{)
Fik,9F L3 Col 11 L ACAN fy35" .

1E OA B JR L, S 40 i A IR W& 1 &
SAEM . OA BB 20 i A ik o A5 2R A7, 408 4 i
APBE AR )T L k200 R G Al s R e i 2
R — A2 R IR 5, IX U4 5 [N - 3t JIC AR 4 M
AR I B AS R A L A Sh BE Y. LA OA JB
%ﬁﬁ?ﬂ%&ﬁ%&ﬂf‘,@X%#E”Hj%éﬂéﬂfﬂ%ﬁiEo
OA BEMMIEILHL P, SR W 5 (TNF-o IL-18 |
TL-6 \TL-8 \TL-22 ) AH I 4 5 20 It 2 1 48 o, AT 5
B IR FH0A KRB . YrLHF5t 1 MSCs
BAGOR B e 9 B9VE A, AR A g4 e i i
SYUIY EXs. Miguel ™ iy BF 7, 2 1L-18 HIMR
Jifi 18] 38 5 T 4 ifl ( adipose-derived stem cells, AD-
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MSCs) #240L OA 1 5C 15 I R PR 5%, & 38 AD-
MSCs-EXs 1] Ly 2D %8 i [H F TNF-a, IL-6 \PGE-2 |
NO 7=, 3 ml LAEsR BT 4 7 IL-10 (=, =
REE R I, A5/ BB ) AD-MSCs-EXs 7] 35
P29 1 M1 7Y 105 200 ifd 1) it 48 19 M2 Tt M2 7Y
EL W40 I RE S AL HE BT A I 1 TL-10 f8 72 28 A A
R A F IL-12 Fl TNF-a B3R5 7E OA (BRI T
REL A AT DA TE CD25 ,CD38 .CD43 #1 HLA , MM
U R RN 3 R AR A L PR AR T
R EL A B 2 IR 9T OA [ — DN EZ ), MR kI
MSCs-EXs %f T 40f . B 4i g 5548 G e 5 1E o
Fattore ' % Bl MSCs-EXs REAS %S T 4008 -,
PEFETE AT T 40 M % 38 58 AP0 R I 1L-10 [ 7~
H: o Chen'™ % B MSCs-EXs 1] L% S Thl 40 g 7]
Th2 2Lt fb, I T 4 oAb k= A4 TL-17 A9RK
T 40 A S B PE T 40 (helper T cell 17,
Th17) K75 EE , H. MSCs-EXs AJ DI o F 8 TNF-a 1
IL-18 R4l T 20 B i) B 2, X S AfF 58 R B T
MSCs-EXs /£ AR YT 47697 OA HA £ 07 mifE
F, 4 OA WIRYF AL T8 7 1A) o

= MSCs-EXs 45 miRNA &5 4B 42U L]

TE OA HFHIE S HLEI h , MSCs-EXs i YI AL
il W AN T, AH R H B 457 i miRNAs A9 4E H 5
KyE(FR 1) o miRNAs J&— 2 iy P A 40 i A1 2
fhEEE RNA K Sy 22 M IR, K2 22 %
HIR, TEHLIR h 2 5 5% 5k J5 5 B 5% ok J5 8 2
miRNAs j& EXs g FZ A4, 7T LA EXs iz 3|
ZRMIIE T — R A DI HE . MSCs-EXs fir#
A5 ) miRNAs 7] LATTBR S ] OA & B 4 i vp
mRNAs [R5 , DT 0] 58 1 R 3R 38 300w 40 g
FUR T BCE A0 M A 38 Y 3 i 5, 2 5 OA 191E
5. HHT,%#& X MSCs-EXs-miRNAs A91E 75 £
FET I TRHOR, fff MSCs i ik 7 miRNAs,
WL HAE OA H G LE 2 T E™ . MSCs-EXGs-
miRNAs 7£ OA " (W) VE FH £ 24 WA~ J7 i - 42
MSCs (R E S ACE R, LA SR 7 505 4 i 3 5 A
TR AT R A AR A R P TR IR .
Sun'*! fHIFSE & BLAE BM-MSCs J& 4K 2016 5 35 i
WE e, A 141 4~ miRNA 7E MSCs-EXs H1 25 &
235 (35 4> miRNA 7,106 /4~ miRNA ) , 4
HAEEERE 2 OA 3GYT B A HLEMWER.
5T & B, OA FBAE (3R Al i b Y g oA ) ke
TEX A FHE T 9 (sex related Y-box transcription
factor 9,S0X9) ( 7E KB A Bl e 2 OG5 1 8 455 4
F) .Col I .ACAN %35 F i, MMP . ADAMTS # ik
. Sun™ FTIBESE & BULE_FIEFE A, miRNA-

320c ]2 #E MSCs AR B 4k, IR R MSCs-EXs-
miRNAs BE&TH I OA FEk 7y, HF MSCs-EXS 1 3
ik miRNA-320c 4bFH OA i 4y, 25 R R 5
(30 A ML % R A LU, B0 A L AR R ) TS
REJJ I 9%, SOX9 KA M 2, MMP13 ik /b, It
4, Chen"™ BF 5% % # BM-MSCs-EXs-miR-136-5p AJ
Pt ¥ n) ELF3 PR A i 4 40 LT S 68 ), 1
Jin Col 1 ,ACAN .SOX9 323k, 8-> MMP13 ik,

S OA BN SR TP , (H & 980T &
SRR JE — A~ AN . Dong ™ 19 BF 58 & B
BM-MSCs-EXs-miR-127-3p sl 8 m #5485 & 5 1 11
F:H (cadherin 11, CDHIT) {2 #E Col 11 & ik, V>
MMP13 3k, #E T80 M T Jin"™Y g wFoe
K, BM-MSCs-EXs-miR-9-5p i@ i #1 1] £ fic (R 3%
EH-1 He [ (syndecan-1 ) 3 /0 3R SR, BEAR TL-1
IL-6 ., TNF-o., NO ., ¥# 48 & Fiff2 ( cyclooxygenase-2,
COX2) .C-J2 W 5 H ( C-reactive protein, CRP) ik,
MR E] OA RAE, B S HCE B4 . B T & BRI
F ) 70 5T 40 B 4k, W) i T 9% s BB TR I I 4
S5 Y 8] 72 5 1 40 A T 3 Ak miR-100-5p #8875 M
5 Z ML Z AR L A ( mechanistic target of rapamycin,
mTOR) & YE#AT 40 Col 1 23k, #l#] MMP13 |
ADAMTSS 33K, OA 1Y &ML #5 S i miRNAs
T3z B ES R BR R T 34 A4S 55 T R AH
KR miRNA, Hrp 14 75 OA B3 Y ECE AN b &
BRI, 20 N FEE TS HATHFE R 2 R
miRNA140, Miyaki™' 4t & MSCs-EXs #5 #F Y
miRNA140 & OA {4 [+, TAO & B, ¥ i
MSCs ( synovium-derived MSCs, SMSCs ) 3 I ) EXs
oA 1 wntSa, wniSh 0] DL 3E o 6 W/ A E A
(wingless/integrated protein, Wnt ) {E 5 18 I I8 1% 7]
Ly — BRSO I F Yes A ¢ 85 B ( Hippo-yes
associated protein, Hippo-YAP) {5 5 i HF i) YAP,
] Wt/ B-1E#25  ( B-catenin ) i B, 5] EFCE 41
JRLR) 14 58 AT S , (H 25087 SOX9 38 K15 41 Ml
ANEETRTE A 07 o T %% 4 MSCs-EXs-miR-140-5p
AT LARTH I i, JF B AER o] UG OA B 15
A IR OA B & A TE B AN i WF 5T R
Dudek ™" % Bl miRNA-675 0] |- {% 3G Col 1T
1235, T AME T H19 BLH 5 SOX9 Je P fif 2k
i Col I AR IE . X LEAFFEIIE 55 MSCs-EXs-
miRNAs FJ 75 OA Z {5 Sl i, By 1k ¢ iR A8,
Hoh ,MSCs-EXs A #£5 mRNAs siRNAs 145 fh 8
JiT. mRNAs AJ iz % 21 38 4 M P B4 f5E  D Be
HE I, siRNAs U A] R 0B 40 M b i 4 e B PR, DA
M REEZ AN .
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F 1 MSCs-EXs-miRNA 7£ OA 45 FH K AL

& SR AT miRNA S o

Chen"*"), 2020 BMLMSCs miR-136-5p BLF3 MR A LT RS RE Sy, N Col T ACAN (SOX9 YR ik, Ik
/b MMP13 %3k

Hel?*) | 2020 BM-MSCs miR-210 NF-kB Bode AR HERCE 40 A 40 S A T

Sun'®!, 2018 BM-MSCs miR-320c / ik BM-MSCs B Ak, S8k #0404 A8 T 48 & SOX9
Fik o AT MMP13 ik

Dong!® | 2021 BM-MSCs miR-127-3p CDHII FURCE MBI T A2 Col 1T 323k , I/ MMPI3 33k

Jin'7, 2020 BM-MSCs miR-9-5p Syndecan-1 W DR BB, AR IL-1 IL-6 \TNF-o NO ,COX2 ,CRP 23k

wu 32! 2019 N R0 miR-100-5p mTOR PEHERRCE M Col T 355% , 325] MMP13  ADAMTSS [35 1%

IR) 72 5 T 240

T : miRNA-TIAERLR 5 Col 11 - I B 5T s ACAN-SR B 2 1 SR Ml s MMP-JE 5t 4 a8 4 11 1 5 TNF-o- iR MR BB IR - s NO-— S AL AL ; COX2-BR 4R

fifi-2 ; CRP-C-J W & [ ; ADAMTS-ff 3% 4 % - &)@ & 11

Py gk

EXs SRRz HAFFE W S5 Btk AR R TR
EXs 7 OA ) RHEAE AR, MSCs 7E OA g%
MEAEHC AR Z BT IESE, OF 58 H & 3
MSCs-EXs ELA il MSCs AH AL () A= BAE Ao 1 7E 1z
FHi 2, MSCs £ 7F — S8 Ry R - (1) &5 B i 5
H) MSCs 7 15 if 5] %, 2 /5 1T A bk i) X DA 992 00 5
(2) TEIE R | MSCs fRAE SR 4 5 (3) AF %
A BRI PR Y MSCs SR 72 5 (4) A 35 3
o, MSCs 3%, S 3O 5 S oA Re 1 T R i
MSCs-EXs 36 7 W AT 3k G [ 3 e 55, SR M, MSCs-
EXs N 259 52 HOR U MSCs T4k i 385% 4316 1% By
BUEE K . 18 OA K JEid v, MSCs-EXs N 254
ARECFETH . WA, HETR T EXs 194207 A
], IR G L N 5. SR B4 HAT VR T AR
JHIR) MSCs-EXs SAriEfbdd oy s 2 o¢HE ., HAl
MSCs-EXs ¥ 1lfi R BF 78 i bL 420 DL, JE 20 JfL 11 EXs
BIT TR T THMLEY T A% 4 /b TR S5
MBS EXs 7E7RYT OA Sl IR AR A
A MSCs J7ik, BUORTRYT OA EE 1k,
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