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TAiEAR, 8] LR F 48 i (mesenchymal stem cell, MSC)E H-4u X %05 87 49 48 H) m &% KiE. 1]
KR T b0 022 55 5y i@ 42 4 ik 91 bR (exosomes), A& L& AR 30 K R S o T AR R 69 T E2HHZ—.
MSC kR 4 SN ARA G453 B 30 K B i & Mt 5, KL H R miRNA, ¥ KR MRS T it
APAE A EHE, I XAMSCRIEINLAREOAT A2 6 %5 A . 30 KA A BT ¥ b B AT4R 3T,
VA A OA Y76 I7 AT 3
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The Emerging Immunomodulatory and Anti-Inflammatory Activity of
Mesenchymal Stem Cell-Derived Exosomes in Osteoarthritis

Xu Jin', Luo Chao', Zhu Zhenguo', Song Wei', Yin Ming', Yin Changchang*
('Department of Orthopaedic Surgery, the Second Affiliated Hospital of Nanchang University, Nanchang 330006, China;
“Jiujiang University, Key Laboratory of Medical Transformation of Jiujiang, Jiujiang 332000, China)

Abstract Osteoarthritis (OA), as a disease of the joint as an “organ”, which is accompanied with complex
pathologic changes. Accumulating evidence indicate that a critical role of chronic and low-grade inflammation
and concomitant immunoreaction in the pathogenesis of osteoarthritis. Mesenchymal stem cell attracted the
most attention due to its immunomodulatory and anti-inflammatory properties. Immunomodulatory and anti-
inflammatory abilities of MSC are mainly attributed to the paracrine secretion, particularly exosomes, which is the
main mechanism of MSC. MSC-derived exosomes could transfer bioactive substances, especially miRNA, which
orchestrate inflammatory microenvironment and promote repairing effect in tissue injury. In this review, we discuss
potential immunomodulatory and anti-inflammatory activity roles and plasticity of mesenchymal stem cell derived
exosomes in OA. This may shed new light on osteoarthritis treatment.

Keywords  OA; MSC; exosomes; anti-inflammatory; immunomodulatory
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T HCE HRAT YRR AL S B A, 378 J A Bl 1) ¢
hE B A AMRCRIRAS . R N B I SR AL
AT B 5015 JE R 7K i —— 2 — MR 55T
“ERETIOR. KET IR, R R T, £
FE—FIA R TR ST R A L AR 2
i, 1E XM RE SAE, 78 R B AR i B vh 3 I
HEAA , IR FR B AR — P I E Y, i A
AE AR B S 2 R G RO IOE, I R e [ i,

UTAER, 8] 78 J5T 40 i R AT 25 4 8 3 755 A
PURBEW S T2 RVE. RERER, £
B R PR, kR MAED . B AEYIHUAE T2 SRR
TR 2 A PEREAL TS, T 7o B T4 R T 2 —
M R YT T B SR, 8] 78 5T 20 1 1) e 2 1
W RGIR I REE BA TR o AR RE L 2 L)
PR E T 18] 78 5 T 4 I BT R G B g, S
) 78 0 T4 B BRI6 TT RCRS . LR B, fER 3t
i 2 SONIBIP AR ST R, TE) 78 5T 4 M R T ROR
R T 2R B 2 R A o 2 JOREFE BE i, ] 7
JRT AT RCR LS [ ARG R B, R
A P BRI 7 R 2

[F1) 70 J0 -4 P ) 55 b e e 2 FE R AT TAE
) E AL 2 0, i H 55 ) WA R AR T I )k A
WARSEBLRM . AR — Tl BEAOR 2 B 4m i 7>
I ELAE7940~100 nmfpt/ NS, FA iR JFT0UZ B4 14,
Al AEEPE R B, A% B (mRNA and microRNA)
MR A, VEH T EEA A, A -S40 R S B B 2
JiR. (8] 78 5T AN AR i 2 R A T M 150
FImiRNA, ¥ K& A2 AL KA 18, JF AT REFEIR 2
P ) A B BR A T e e, WESURIIE
GUBE T, SR I 18] 78 5 40 A A TR e
T BE R LA, pEAL, 8] 75T A0 A AT 2
BE— D IRIGHMBARIR M T AT RE . AN BRI
XUMEEGS A, TR DuRE e A, TR HER MR,
I o THELA 2. MECT 4, B
oY EARN, BT g BR G BASATZ I, s LA
i R P 5 A T e o FE B /N B e e R, AT
DA 5 RS e SN, B8 5 S TR T

1 BEXTROIER RRITIE
RGN RIS R R A%, @R,

PER. B SE GI. SBAEDR R RO
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receptor, PRR) VU 7 #H O 1 70 T Qs . IR
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molecular pattern, DAMP) — #5 2GR 71| 52 48 B% 3
T, KRk s RS AT — RV JORE N R S P
SN, AR BEH MBS . SR, 58 RS 0 Can i 1 OGS
R, R B4 495 AH 5% 1) 73 488 AR R 32 44
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FRVRBEER T, 73X ot A 2 — o 02 1k 43 i ey it R
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1 e i 7 38 7 M S B A 3 R A VB R IR B
1R i 2H 2R DR I 55 B 07 B ) 9 T e TS P 4 44 485
Ao o EE RO 2 b, I R A A% A G 4 TR
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TollFf: 32 44 (1-10), ik T~ 22 M4 i JC I A2 B 41 il
b, DURECE AARD, AT TURE, 7R PO 28R
NI L 357 AT A 0 31 TollA 52 44<1-7 K TollFf 5% 44
9. TollFE3Z A& IS 5IE I R TR B HE
AR AR R i 14 DR 98 5 I 1 38 0 AH OGP0, it A,
TollFf 52 4% (1) 17 45 5% 4 i 1 73 44 [F -+ 88(myeloid
differentiation factor 88, MyD88)#x £¢ 5| it 4 it ¥ 5
TP R0, 4 72 # Rl 7-xB(nuclear factor-kappa
B, NF-«kB)i& A%, 4K 1M1 15 K 4 i 5 R 59,
1.12 NF-xBi#i#%  NF-«Bill # &5 P &
B DRI 428 (AR AL, AT 45 1) B M DG 1T %% (osteoarthritis,
OA)FAHIREE B FRIE , 4RI 20 OAR) 2E A Fy% I
P AR R BROCTHT KA wh, R FH 8 5 2 A ek
SIRNAKE S PEHIHINF-kB-p56, HJ /> &5 Hh 1 i 2
BLRIERF A 3-1B(IL-1B) AR ¥R FE R - a(tumor
necrosis factor-o, TNF-a)[f13R1A, FF ol /b #CH B fil
N SR ARV I R 122 AR A 1% 57 1T T R AT 4 4
w5 S M SR IA R IR Tk B4 £ [ (inhibitor of
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nuclear factor-kappa B, IkB), AJ /> IL-6. IL-8. 1%
21k 5 1 -1(monocytic chemoattractant protein-1,
MCP-1). #{b[F T 2(CCL2) I 5 i 4 J& & (1 i (ma-
trix metalloproteinase, MMPs)[1] 7K ~F-#1,
1.13 MK A% BORBZ ARV, AME RGE
PR R R i T A O E
IR 28 HORH OQ B A5 A5 AH G 4 AR, A T4 i
W B545 i, RS & JF BOSAME RGD. IBAL,
MR RETE - BRE S B 4 B 35 2 AR i) B 32
SKIRP, HHT S TAMAE R G 5511 5T 98 A I 28
RN EAEITERY, —FAMERI 15(Cls)
AR IR E FR R 72 M, MR CLs AT e
BT RAEIR . FETRE X AME RG] BE VR TT
HPERTT R T B
114 Evgmie  BEWEANEZE NGRS R EE
A —. FEB VT RIFIE D, ArAI 2] F =
() B 40 P Bk, B 4 i 5 TollA: 52 44 F
IMERGEVIM G . FME R G R AH 5 4 1152 X
) e T B A S g% 2 o S R A 0 AR MR
TP, WO I BN G B 3 AR 2 ATV o TR
B FE A A 7 e A A2 K R T (transforming growth
factor-B, TGF-B)°Y, IfL/E P 2 A= K [K ¥ (vascular en-
dothelial growth factor, VEGF)*?, MMPs™!, IL-1pB
JCTNF-al* BRI AE 2 A7 (UHTL-6, TL-8)F, A 47
S MRELT AL S B TG B B S e B
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il 475 A 5€ 4 1] BH . Fernandez-Madrid %5 P87E # ¥4 ¢
TREERFHLIER A, RIE RSB T
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1.3 BMERTRPEXREN R

bR, FZ2 N TR RIENREEN S5 T

BT R R . WA fE & K (TNF. IL-1B.
IL-6. IL-15. IL-17. IL-18. IL-21)“%, j&afkx-+
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FAT 2 21 ) A K Rl (fibroblast growth factor, FGF)+
VEGF. #12:2E K K (nerve growth factor, NGF)]¥,
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LI AR T R, e —ANAh R A A
il — AP AR LR TR R b, SIS TR 28 R T
TNF-aJZIL-1BH 73wk, FF3GINTGE-BI) & &5 22k 4l
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FAAFK B T e 28 BRI F- 1IL- 1089 Rk, HuEm 7
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I3 -UTREL 45 &, BRARTLRA®E [ 2R IA, HE i PR
ROE L AR AR TR, ™ H e 45 R 4 ) miR-
181cR 1A & 3 B K. #oidt — Dt 70 &K 90, ¥ miR-
181 ¢ Je1 N iy 18] 78 J5T 40 M J5 7] 3145 & ZEmiR-
181cl o isk . HARR T REFH G SN IE, &4
miR-181c1] #h A 7k [t 5N & 3 J D TLRA & 11 7K
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i15, BFEARTNF-o0 & IL-1B /K Fo LA I, &5 &
miR-18 1 el A7 A) 78 /57 20 B R 5 4/ b 4 e 5
A AN TLRAS 518 B RIS 20E [ BB,

[F) 70 Jo3 - 4 2 F A AT BRI . A b B Y
() 70 J50 T 40 B o WA e VAN [R] R Al o ik — 2P MR
ANUAMA T BEIRTF LI IRV IT R . 2 TNF-o4b BRI
N i il 1) 78 5 40 i ok 5 A0 WA 4R B B B BT R
BB, SRR IR g 53 25 46 15 o 254
() — FRAR L B B A, o ol A R Sl 7R I M R R A 1 24
Mo FF MM 5366 TV 14 25 P 22 3 s AVIUERAE T
FE L AR E 1 S BE, ELBE 1)/ FH T 2ORE 40 i,
ANKE JE B OE R A M AR R E L, EE R TR
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KE21~241M % B R AW IGRNAZY 1, BAi1S5
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i 18] 78 5 S FL AN R B A AL miIRNAZH 5. Hor

—/NERAFAE AN UAMAE N E S I mIRNA S AL S T
21 L %) 50T % TolIRE 52 40 388 68 AH 5K
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32.1 FEARK k&R (senescence-associated secretory
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FHOAM ., R, TEZ Y073k () F MR AT g
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322 WAKEATHEHREFAREE  HEEN
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FAREE R AN 1R HCE 41 A 5 RO
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h, IEH B A TRk

T T B, 1) 78 o 4 0 R Y5 4 A/ 4 i 1od
In 7 4 B 46 25 B i i 4 H(Collagen 11, Col 11).
W RS R, B R R A S8 S A BE-5(a
disintegrin and metalloprotease with thrombospondin
motifs-5, ADAMTS-5). MMPs &% fi J5 £ FIi 1) F34, 112
BE T AMANE BT DTRR, AT D 20 24 B g,
HE— D7 R B, TELIL-1 340 B R 515 4 A Hh 8
JVR TG TR 70 5 20 P SR R Y S AR I, S e A 5 R
27K, Col IFRIE R 1T, H.Col TIFH 41 iy & 2%
Z X Ak, FRicJE I AMIMA T AE A Col 1T
FRY o A R R 38, R 0 3 B A A A R 6 4
() 47 7E L 58 A [ AT RENY . 78 R B KBRS A
PBSXf f 4 rp BB K ER 7 RN AL B 1B E,
117 471 i A 2HL NI 24 B g 2 T B Dy L 2B 11 35 ) 18
52, SR HR R ES A,

PRI PTRAE . AR > TR R
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1, AN A B = 1 Ta) 78 5 T 40 MB35 R COX-256
TR A B SR 55 . XU B, A AR R 7R R
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