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B bm oo KAV R 0 R IRRMR, TR AL IR R B3R, PR A 4538 1 A SR8 49 mRNA.
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KHEIE AMMA, BT R R T4

Effect of Exosomes on Osteoarthritis
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Abstract

changes, cartilage damage and synthetic catabolic dysfunction. The homeostatic balance of joint is regulated by

The occurrence of osteoarthritis (OA) mainly associated with intra-articular biomechanics

intracellular molecules such as kinase cascades, autophagy, and transcription factors, epigenetic mechanisms and
extracellular stimuli including cytokines, hormones and mechanical stress. Exosomes, as a vesicle-like substance
secreted into the extracellular environment, are widely involved in intercellular communication. Exosomes contain
mRNAs, microRNAs and proteins and other bioactive molecules which can affect the progression of OA. Different
stem cell-derived exosomes have some differences in their effects on OA. This article summarizes literatures about
the effect of exosomes on OA in recent years to provide a further basis for the research of OA pathogenesis and
treatment.

Keywords exosomes; osteoarthritis; mesenchymal stem cells
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FEARJGFFRIEGe AR LR IR FAR AT RE LSS 1
PSS, 20 i 7% A8 2 — FhoBT X% OATR T 7 X,
AL A R A i R 7] 78 5T 2 Ffd (mesenchymal
stem cells, MSCs)# 18 . {H & H 7 5 & 4 il 75 74 4h
TR A G Ltk Thae . Rk, OAIH
7008 40 BT O R T ST A 2 — B0, AR
K, FMIAPRAE MR . O S B 2 R S AU A O
W TR R SR, &0 738 TR S & A M SCs
T3 AMIMAZEOA TR /R M, fHR i T AN A+
B SRR ) A IAAAE D e R ILANIE], H AR 4
AR XTOA I FT 4510 2 18] 22 8ok, HUR AN ZIE
B 7 TR T8 2D o AR SOl £RR T T LAE A R4
WARTOAVE FHIT RUIAR G 9T, Ntk — AR TT ik
X OAIVE ML P AL 228 TR .

1 MR SRIRE R 5 ThEe

it b B Jf (extracellular vesicles, EVs)/& — fif
JU-F- it 40 B #4586 25 b 1 18 IR XL 53+ 2 2296, i
Jou R B 1) ARt 2RI T A IR PR
LA R S5 R R R 35 Re 4R BIE VS, BL7E1969
A E BRI R S A R AR KA
A AR FIEVS!. OAJ A2 B 41 il h INEVSELAZ
50~250 nm, = EAFLE TR B WL, HThRE
A 8 55 Bl 1 Tl R I O M 0 o Ok, HRAEEVSH
HAR B MRS A DL B0 AN IR, 41 i
TR AN T /A = A A0, o AR AR — Fh
BNEIEAR A T30~100 nm ) FEE, HH 41 i 9 7
il AR WKL A 6 T 1, 3 225 40 L 85 B 23 -1 CD9(cluster
of differentiation 9). CD63. CD81. #KFi&
60(heat-shock proteins 60, Hsp60). Hsp70 F1Hsp90
bR H AT FT A A A M AR SR Al BOR B
& AN AR EAR R NAR T 73 1 b SR A E D9 ik
P, WA R 77 EiE WA — R VB O IR
2 O MVASEOR BB o, S o SR A A S
KRS S bR 020, FE BN ZE )\ HAEAR, A
AR S — A 2 I S L0 1 12 4k S S0 7 Hh e B
FEARAED, SR AR R 73 W DT — B R A 9
e T IE B4 A A R <ok, B30T ok K
AN AR mRNAL miRNA(microRNA)FIE
JiR S5 2 Rl AR VE 7 1, S RE S AN R IS A 5 i
N RIEEH, 2 54 RE NG B, 5%
PRI ) TR LR UIAH R4, [ 36 %of A WA P 25

VIt FCRIANWTAR N, B0, SN R IR FE N %
M EIE R AR R T 25 M S AR 2 i, A2 G AL
MAE TR R AR & BRAR AN JOE 2 AL A5 I e
ORI E EAE . 55—, Sh AT DUIE i BC A
(7 IR &35 & P AN A AT 15 R AT AN 75 2 40 i [ )
B 5B, SMBRBENS S LA AR A 5 T
AR SRAT T IR B PERE . 28 =, SRS RE 5 HE
20 e e 5 W A S AR A M P9 R A A
PR, TXR] e A 22 Rl AR AL G 3 s BTF 7T 52 (AT )
BEE AN IR ST R A BT, SAMB R 2 RN
HEM MG TR

2 HNIMAXT B R T RRI RN

OAM & A= 7T B BT D RESZ PR . JE R 2L 41
18 11 98 JiE SR A 2 H IR OGS R SRR IR, b i ™ E
SO R ) R AR R R, B FE R, FIOA
A5 W B R A O T TR R R R R R Y, R &
B B O R EOA B BR R Bl — 2,
Bt O AT A8 B R R, DT R 40 B SR A It v, i 28
R R, B, WA Rk,
HERNEAE, BERsFE L5 K& HBIEY, ik
WHFC o, OAILE A2 RS T IR . 498 DA &
RIEEE AR B A 5B, I 4R 22 [F) I AR AT B
ZRNAT SRAR L RMY, Fe A Bt i 42 AR\ T BB 5
HCOAYE I () B B L[R2 — B30, e 18 1tk 48 E 41
b KERIEMM . Fr MR AR, &
A o L ) T R o A R, T A I i
FEik RIEA M. T A R T 2O 1 K JEPY,. OA
(1R A2 R e 52 3] 2 PR R S Rl s e, BRI &2 44
H AN AR, SMAEAE S S B i 2 —, T
T AR TEOA R I AL 3 A2 Y6 7 S0k (1 BF 7 410 34 o ¥
N SN PAR ik

H AT, SMAARTE B JRET, PO RS, gy RIS 5%
PG B B BITER AT 2, (H2sh
WAAGTOA R W A S Fi g i 4 b, Hii g — &
o AWFFLRIN, SMBARTT CLERROA AL,
FAEVICER, SNBSS IETOAR AR EW, X
AT RE BR A WA 1) SRR B U AH DG o IR P Rl A R
He, FLARAEW) RN T B A AR N AR R
mRNA. miRNAZEFRAIE EHE VI, FFE, K
JETMSCsHIAMBA, 2 5840 i 5 1018 70 53 141
LR R ) 78 5 T 4H M #F Re 0% (2 HEFOA TR BB &, (H
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T TS ) 70 J5T T 24 L 2 8 P A B 3R T 2 T
K ERRAHA. BAREE R, RERFH
%o ZRETYH M 51 8] 78 /57 20 P 53 WA 1) A A
BIT /N CE R E Eid R, 5IEERE LT
—EH DL RS R, AR 53 s i A s A AR
MR e A — B 2R, BT At
FARIE, R HOA B 1 VE IR A5 A7 1 s 4 fg AN
R 4H R 3 WA B E Vs, SR OA KR A IE & A &5
A IEVs FLAR R /IR FE 22 S K™, X 4R,
AN AR ) A AARAE I BLAS [F] o
2.1 INBMEREIRE XTI RRIBHIE

AR, 5T 1A] 78 5T T 40 AT VA T OA R 9K
I JRE S5 L 1) Iy R A1 38 228 T 3 22 1944 [ 1 Ry % b
40 B SRR 1 AR WA AR X O AT B 4l A FH A 7 1 2%
ARSI BRI « Wang %K N VR G T4H 155 5 4>
Ak, 5 18] 78 i T 41 g (mesenchymal stem cells derived
from pluripotent embryonic stem cells, ESC-MSCs), %A
J& B 0 $E AHESC-MSCs 73 WA 1 A1 i A, 8 3k 2 4k 5
B8 (A A 75 0 31 O AR 5038 1) 574 T A i 3% 5
5 TP FILE AR SIS CHE A A AV 55 RO A/ BRI R 15 11
)73 AR T ESC-MSCs 73 WA (1) 71 WA 44 X O AT 72 1)
SO o AR AN S 75 1) Ji DR 2 8 AN B 1 B e e &5
R—FHUEIR, ESC-MSCs7r WA ) MBAR RE S 5.2 11
11784 Ji J5L 2K M (collagen-11, COL-IT), "N {RTEY /M 45
G H T AR SR R A 4R R 1 §-5(a disintegrin

and metalloprotease with thrombospondinmotifs-5,

Pluripotent stem cells/adipose
stem cells/embryonic stem cells

ADAMTS-5). SIS0 R M, 7 Ji A S5 A1 il Ak i
F BN RO HH OARSIVE Y, A BBEZOA /N
BCE AR AN B T B AR . SR A, B B E AL
ESC-MSCs 7> b i) Sl A Hl i 42, fECOL-1IER A
R B 2 L R IR A AR PRI A AE, X I 7R Al AR ]
REIE N 5 W g Rl & BRI T4 . BT
A5 FH A i 4 i 355 5 174 1) 78 53 - 41 Y, Tofifio-Vian
SO A T 01 1) 78 Jo 400 ol B 4L A i A4
KT T A 41 /v 2 -1B(interleukin-1pB, TL-1B)H] 3 T
FEYFRE A0 Mo TL- 1 BT LA 8 o T 400 2 5
WL U ) s 2 A A B T B4, A8 M JAE ) BE AR
HEE O R AT BRI, TL-1 BRI R B E
D LR IAR SR U L ST s S AN 41 i B S SO AT
ARFAEM . Tofifo-VianZ5E I 78 & 3, i i 18] 78 o2
-4 B o3 Wk £ AU A TR TRIL-1Bi55 3 T O A B 41 i
W) 2 R T RIA, SEER R I, SMIMARERE TEOA K,
2 P RS B BT AOE S AN A SR
20014F, V& M5 [8] 78 5T 48 Jf 56 — Ik AN SR 1T
L Vi JBE e o M RO, T B ) 7 T i B A
s 1 AR AL SR e, ERCR AT I B
ORI /00 S w5t R B, Ah il 4] g 2 Wt
15 5 38 B — s A5 1 4 B M s i 2 W At
WntSa/bid i Wntf5 5 18 2 3 i Hippo-YAP(S 5 i#
% YAP(Yes-associated protein). Wnt5a/b-YAP f¢
i 6 P4 UL [T Wnt/B-catenin{i 5, 8/ 4 4 e 5k
FSOX9(sex determining region Y box 9)7E P HY 3= 5
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B-catenin/TCFHE [K] & 1A%, M 18 428 & 41 i 41 3
IR AH G35 R I8 FHERCH T P+, Tao S5 51 K U,
Y 7] 78 5T 40 i o WntSafI WntSbis % ik, 3 H.
TE Vi JEL 8] 76 57 T 40 B 43 3 R A1 4R B 5 WntSa
FIWntSb. ¥ 15 (8] 78 )5 T 40 B 7 6 1) 41 s 4 3 et
Wnt5aFIWntSbiiE YAP, ¥#iE 1 YAP T 35U 41 i
HEVEIE RS, {H L 5] EESOXO IE MM i A3 i 2 13 &
O W B . I AER, A SEmiR-140-5pfg i 8 i 3
5ESOX9FN 25 [ 5 B (aggrecan, ACAN)4E F 7
Fa 253 1M T S ROARIAR S T 5] T KE S
KB, Tao%F 2 W e 13 Tk — 20 S 96 o R 4h ik
PRIT 88o T8I VAR I AR A5 T IBE [ 7 o T4 P v 0K
miR-140-5p, FF 75 1 5 5] 78 5T T~ 4H B 53 306 (1) S0 s 4
rFORS I 3 04 A miR-140-5p. 45 BEW, mEiA
miR-140-5p 1) 7114 4 B8 5% 3 I SOX9 AN &1 ffg 41 J& Ji
Gyl e 3X—SEHG S5 S UL, W) 785 T 4 R A b
(1) 751 # TA miR-140-5p 1) 4 A4 T LA FH R T 577 1 2% figk
OAJRAZ, TEIG IR St BA B W 1, nl H 697
OAZWTF R AR TP,
22 INBARHABTRXTREE LR

IL-1B2 /1 FOA TR B 1B AN 55 98 i [ — Fb
IR DAL, TL- 1 B T s 21 4 24 i e % 7 ZE O A
FEFE R FR K102, KatoEH M N F 1E 5 8 5% 15 4
EL T % S 21 24 248 o R OG5 S A i, B Lo R A R
TR MBS RS T 44 200 R R TL- 1 BR324 41 i 53
WA IAAAS, o3 A T Fe B2 4 1 A0 WA A T N 281 1E
R R A B R P AT T . 4 R AEIL- 1B
T T L R T 24 20 3 S ) A A AR A % T R A
Jiw %L R 4 8 S5 1 -3 (matrix metalloproteinase-3,
MMP-3). MMP-13. IL-1B. ADAMTS-5#1 IfiL & A
FAEKRNTFRIEEZE I, COL2AIMIACANRKIE &
N TL- BRI ¥ FE 2T 24 41 i 43 30 11 b ik
RREE 5 5 AT BRIk ) B 40 BT B A TE . /s
SR BN 256 R R, TL-1 PRI T T o Rl 2T 24 248 o 53l
(R B 1 S E R R I R . RIR G5 IR,
TL- 1 BRI e I T 4 240 2l 1) & s A T i 3
I S Sl AL § 85 S 5OAN M A 5 5 BE R
Fifn & AR SR AR HERE . AL, AWF R EOR, FRELE
PR P B T S8V R RR AT e AR B T A R e
(1)K EADAMTS-51] D2 i 8 1 SR R AR, SR E
AR P DG R AOA R FHEVsH 1 O & B -DRE
SHLT B IBARS, FIRBFIEY, OANRAE T

) 1T PR AN S5 e A% U 1 T s T 24 24 ok R G At 41 g
IR ULANIAA, [t R, AN IR 3 A RE S I BIOA
BARRR AR 2 SOATIE KB . TRk, Mk
B BEAE N — R LEIOAE Wi br &, T NOA KR I
BB T 32 368 5% (O AFF 7 3R (3638 B0 7 o

gE L ATIR, AhUAMAREE T LR FROATR ELAR 1L, X
R (R HEOA R A2 R, T RE A2 B T A A AR S Y5 A
[F RTS8 R H 8] 70 58 20 i 43 i () A 120
FVRITOAMIME R, Sk B & 2 5C T P9 41 i 5 b 1) 4
WARMEE BN EOAMMEFH . Shak, Fh AR 1 7E H
ZREV R S IREAL R G, SR SR E — MR AE
B0t e JE, ik CD9. CD63FICDS81% 41 % 4
T AR 10 2 3 G I RN B 0 A5 K /N SR 5 A
PIAFAEN 1221 X A BEAF R AN IR 40 1) . H T
W FEALE FH 5 22 0003 5 TR) 7 J03 - 440 AR e SR B, 1
JEAN B 12 N P41 MO A FR 3 71 Hp 3R A 0,
ANHERR SR 8 A PN T S 1 70 03T 4 PR 3 B A
A BT A R O A EE B AORE R R A R AR A
R T HA, k2N EOAR AL L /& 2% fif
OAHLTE, AMILIRXITOAR KRBT HE K. £
OAVRYT J7THI, TEBNPNSLIG , EARAN R i B 55X
TE B ITO A KR ML BT 22 57, (H AR MR T F R
QPN 2595 B0 & FROAZ) W) 15 1Y 1) A B
TORIER .

3 g

T-4H B SR A A BE 85 R O AT B 451473, i
T3 240 i 47 5 o G RSAR U M T ST N 2% fiR O A B AR
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