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[ Abstract] Osteoarthritis is a chronic degenerative disease characterized by cartilage degeneration and subchondral
bone changes, and its prevalence has increased rapidly along with the aging of the population. There is still no drug or
surgical treatment that completely resolves osteoarthritis. With the advent of cell therapy, the unique advantages of stem
cells have been gradually uncovered, and their use in the treatment of osteoarthritis is increasingly studied. In this article,
we review the mechanisms by which stem cells repair osteoarthritis. We describe the properties and function of mesenchymal
stem cells and their therapeutic mechanisms of action in osteoarthritis in animal models and in the clinic setting.
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EEUR Y AL S AR S AR PR 25 (NSAIDs) (i
PA I (HA ) (5] B 1R 24 1B Jo 2 ] 8, HLX 2696
S RIRER] T G AR VR T, e T IR Sl B A
G5 BV , I B4R S AE , (H AN RE IR G T /Y
PEATHERAL W AT TC IR G AR R, U T
FHATRTE RIAR SR ARG T, X L8R T BR
A —EITR AR 27 A R IRUR ™ AR
R IR T Bt e ¢ 1w B R | BARBEME O
PRI TG SN RE ST, (H A ) O 5 A AR AR FR B3 1)
W IFH T AR 2 1 U B Y A
PREBEFE B FEAIZ AT TR K 07 ) 240 i A A 31 20 2 4t

DIERALUEAT 18 52 1) 240 7 35 OR 8 32 BT A T
T AR ST AR R SR A A MR R A A A

(autologous chondrocyte implantation, ACI) Fl3& 51155
S 56T O 4 i A2 A ( matrix-induced  articular
chondrocytes implantation, MACI) £\ #{iE 32X OA &
—E R AL o ER R A0 I B 3R DA KRS A AR
L ESF £ T A B 4 A7) S X LA Sl A B R R, 37 Y
JRIBRPEAR 1 AT 92 0 2 R DR Ik 22 0 RE 11 1]
FEJ 141 M ( mesenchymal stem cells, MSCs ) i A T
R YRR, 71X L R E— 20 38 5C T MSCs
AIRFERIZNGE, DL R BEATTE OA SR B Al K vh
AGI TP

1960 47K , Friedenstein %57 iR &3 T MSCsO

SR VR R R A AR T A0 B, AT LD A A
Hﬁfryﬁ‘éﬂr/\ IrEg ok, Hﬁﬂﬁﬁ-ﬁﬁﬂcjﬂﬁﬂﬂ
B A A S 2 B A B B 1 R A
1697 2% 2 (International Society for Cellular Therapy,
ISCT) X MSCs [958 A ZAPRME: (1) BEMGREAE K ;
(2) %35 CD105,CD73,CD90, AN FE ik CD45.CD34
CD14 5 CD11b ,CD79a 5k CD19 #1 HLA-DR; (3) fi§
ZIsE . B ET MCSs 185 0A MpLH 3 2
A B A o PR D T R SR R
Gt WEARAAE PR F AL EBK B 22 i I 53 IE 5
MSCs AU ZNI A (MSC-Exos ) X HEZE OA i J
B PR ARG T A% MSCs
B3 B TR IS %

1 MSCs Xf OA HIfEEHLHI

1.1 MSCs BRI B 45 1%

B BR, R B R 4T, TER AN S
FRI% MSCs 0] [a] 558 4 431k, ELAKCH 19 TE A5 401
TIRIGECE M R B R ORIE 40 R el

AT AR Z AR A K T (IGF) , BIE S E A
(BMP) 584 KA F B(TGF-B) , ¥ E ik B Xk
HHLBEERE R Fr G wrsE & 30
A2 D o] LR dE B BE R 52 5+ 41 ( bone marrow
mesenchymal stem cells, BMSCs) F345H AL , H-AE
BMSCs HSE [a] 8B 73 A b R R AE I AE . TGF-
B1 B4 ERK/INK (5B S 54 LK D Y
DIREVEFI . Sox9 JRHCH K H M CHERE SR T,
FESEAE D A ] /N BURE OGS N4 Sox9 B R 7 e
[ BMSCs , WMU%5¢ 2% L = 1) 40 i ] A 3k /) BRURE G35
MECEEE . DL BB R MSCs 1Y B e 2
B2 OA HE-5i4; 1) —Fh B ZEALH
1.2 MSCs Ry MR ZET1EH

OA JEF 1Y 57 PR AR M PR 1 v 1 22 I — I
JFEARAE HARAS  HCR BE B o0 e A = ml 5| Bk
21 R0 B 5 A R Tk A% e BT, 3 T ek e A A
240 B ) RE I R AR B A WF SR GE MSCs
b 53 WA 22 A A PR AR T LA 2B R, 91 i 4 PN B2
H: K K F- (vascular endothelial growth factor, VEGF) |
AT A KA+ 2 (fibroblast growth factor 2,
bFGF) | ik & 2 #£ £ K -1 (insulin-like growth
factor-1,1GF-1) JF4i g 2f K 1+ (hepatocyte growth
factor, HGF ) %, VEGF ,bFGF , HGF . IGF-1, TGF-B
W] 7 IR A0 A T, HGF  bFGF A $E P £F 4k AL (1)
AEAT . HLUK MSCs 8 B3 18715 Jy v 3 5 490 i A
RN ( dendritic cells, DCs) | H 2R %455 41 ( natural
killer cells,NKs) T 4/l | B £ Jifg ) 384 58 K #44E H
i RE 2 Wb AT TR D A sl W I 2,37 A il
(indoleamine2 , 3-dioxigenase , IDO) . TNF | J# FE [ 6
( TNF-stimulated gene 6, TSG6) . — & 1k & ( nitric
oxide ,NO) .41 10 (interleukin-10,11-10) .CC-#4
AR FHEAK 2 ( CC-chemokine ligand 2, CCL2) | Hij %1
MR % E2( prostaglandin E2, PGE2) 11 % & 7 % 2
GURAE CHME T g5 BT, MSCs 43 W 47T
PR~ LA S A ) G 92 20 M 9 15 BED6E OA SE 18 5
HERIEA.
1.3 MSCs B 485N 2RI 1E

MSCs fif A4 (A A NEL (EVs) , ELBHIEA RS
LGP AR RS T TR AR . EVs H]
HH 22 IS A8 (%) 4 7 A=, G0 f 92 A L L PN B 4 i
MSCs %, I HAFAE T 25 Fh A Yl ik vh ) 4095 1M
PRI A EVs MR H /N A RCRIR 5 43
HANIMAE ( Exosomes ) , f#E i ( microvesicles ) A T
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JIMA (apoptotic bodies ) , H:H' Exosomes W58 5 M)
ZIP A EVs #E &R E IR TR A% R
(DNA  mRNA . miRNA  tRNA) , A] DA% 336 25 52 /R 40
JitL, AT AT B 4Rl i 5 >

B A UEHE B, MSC-Exos 7T i 2 4CH P14
2016 4F, Zhang %5 ¥ Y UE B 5G4 4 T 45 EMSC-
Exos 7] {ifl 451 4k BB AR T B KR, BEJS TR
2017 4E, Cosenza %51 K I Exos 8% MPs 2 it 15 30
MSCs PRI . FLIE ik 35 PR 80 5l Ak 2% 6 A8
Ty MSC-Exos AT 255 4E miRNA 5 LncRNA )
Pk NTRTZ IR OA (R)3RYF 1, 5 MSCs () 240 i
TBITAA L, MSC-Exos 3R T —Fh B 22 4 543 &L
P ARE= v

2 MSCs fEhE B 5T A0 N ZE G PR
T 52 Y7 3L
2.1 MSCs 7 OA FHIA A

MSCs TCig7E R I sh 38 & /N s OA B
T8 iy 2 B B0 i P ] JH At PR 3R OG5 TR S A
IR R S R MSCs ¥ mT 2l OA JER (L& 1),
B Y B AR KR 0 T IR RIS, T AR
I PRI ST 4R ME T — R RO R HE 0 AR 2
AIHITEIE J& MSCs F% M B2 6 7 P R AR il & &2
OA 105 , (0 MSCs {4 17 A A —A~ 8 bR
BT LIPS ZEFRAT AT A i I R B 5 in LA
e,

R 1 MSCs 1E OA SR i’ I ]
Table 1  Application of MSCs in animal models of OA

il ez R TRITRCR
Cell type Animal type Treatment effect
R 7 T4 . SEAPOEAT SR AU A AR A G CERAE B RS AR TR AL R
A B 1) 5 T 4 IIES - . : . .
BMSC Goat Damaged joints showedmarked regeneration of the medial meniscus, degeneration of the
s oa
articular cartilage, osteophytic remodeling, and subchondral sclerosis were reduced!?!
= 3 PRP+ADSCs i 42 € 3/t 40 M0 41 5 J5T 6 1 0 901 40 M 084 7, 08 16 10 1) % E, 3E 2% OA
I/ 3 + S i [33)
WS T4 s B
PRP+ADSC Beagle dog PRP and MSCs treatments have a beneficial effect on OA via the stimulation of ECM synthesis
s
and chondrocyte proliferation and via the inhibition of inflammatory reaction!*
0 17 FE 5T 4 g N BT ADSCs T L P AR LN B R 4
ADSCs Mice A single injection inhibits synovial thickening and cartilage destruction'*
R 7T T4 % PSRt Qe I U AT S R IE e e G AT &
HHE AR 2 . . . L .
. Joint surface showed less cartilage loss and surface abrasion, and significantly better in
BMSCs Rabbit . . . e
histological scores and cartilage content!®]
2 MSCs 78 OA H I RBFSE
Table 2 Clinical studies of MSCs in OA
gl ez Wi HITRCR
Cell type Treatment mode Treatment effect
. . SEH MSCs I»,EL@/—‘ 9 // =P : 250 | A:36737]
R 75 T A MSCs B fi HEWT T MSCs BAE T3 i EEJkEﬁAfEﬁfﬂﬁxﬁlﬁ .
. Demonstrated the long-term safety and efficacy of MSCs transplantation for
BMSCs Transplantation . . [36-37
cartilage repair 3*=37]
4 ZBFESE8 ~ 9 x 10° A~ 1A BMSCs J7 3% 1008 A RIS A Tt 34 5 4
WE I 4 2 B35 MG RS BURA BT T M AR 3848 8
B ) FE T A KT Four patients showed improvement in pain and function after injection of 8 ~ 9 x 10°
BMSCs Intra-articular injection autologous BMSCs, and their subsequent 5-year follow-up indicated that the clinical
parameters of the four patients, although decreased, were still better than those
at baseline! -]
FATHEPN T 1.0 x 10° A ADSCs 1T SGE O DI RE AN , HICA R, I v
- . L R B 0 T2 et )
W 7 5 Yeppppipsy  CDEVHRCTHR LA N .
. L Intra-articular injection of 1. 0 X 10° ADSCs into the osteoarthritic knee improved function
ADSCs Intra-articular injection

and pain of the knee joint without causing adverse events, and reduced cartilage defects by

regeneration of hyaline-like articular cartilage'*"’
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2.2 MSCs 7 Il & % 1% % 7 %% ( hemophilic
arthropathy , HA ) 1§ 57 F

MSCs FEIGYT OA W EZHE TR IIVER, Bttt
SIGYT HAB R SR T B HET HA 53%A
MRTT I AR M R B B2 TR M A AR K,
Rt MSCs X HA sh¥ R 36 7 A st s 1
WF5EE 1 B, X s 9 4T 990, A o 3 A dgle
W4 sh ol 3 1k [ AR i g T 9 =R HA sh
T Bt S AT Y A S MSCs , WLEZS 7%, 45 AW
MSCs BIIRIT A —E RIVE R S BiRl i
BT AR IR PR B A R, 2013 4F Ebihara
SRR W T A R I B 5% A R BMSCs IR 97
HA §97[ 471k, BEJS Buda AY3R & 14E i, BMSCs
LI G i B DD A FER OG5 B 0 B, A8 A 44
B /N ZF 4 R 3R 97 I A B O T BRCE R AR
FEIREVT 2 AR R, E B R T U RE A F)
B,
2.3 MSCs 7 2 XU iR % X 7 # ( rheumatoid
arthritis, RA ) F1 i 5z FB

MSCs AYTE OA HA 3697 LA —EM1EH,
TEIGYT RA LA — @ IR, i et v 11 289 e Ay
/N BRI TR PE 2T R (collagen-induced  arthritis,
CIA) . HEIE FH % sh P B AT — R 51 1 52 50 0F
FEFH] MSCs XFIEYF CIA /N — & g7 o |
Bl — T S I W AE B ADSCs 565 9 T 4 7] fff RA
/I BT B A i R OG 1 20 B B A el 3 | X ik — 25 S o
& RA B B REBIRIT IR TR, HE
BUTEIE R 5E h MSCs 1697 RA IS5 RAFEAE 41
Jun 251 URFSEIER] MSCT &R 97 MEVAHE RA 19—
Fpde & Jr i (0 A RO T Bk — 2B B oE ., hiTE
2019 4F—3 1/11 JA1I R 52 56 v 4278 BMSCs 1R
(9 RA 7T B 5 e e AR AR P RO AR 12 A L ik
Ah ,BMSCs i 47 Bl Uk /> Y22 e 04 Fn 3% J2 R T Y
i,

3 RESAE

ARFTJERT, OA J&— it PR AT PR A4 B SC T
A N Al ok T BRI AT, H i
AR T7 AT A AR Z2 BRI 5 A8 2, MSCs I ik 4R 11
TR RRIT R LA EPFSEIER] MSCs TEIRYT
OA \HA RA # 7R i TR AFHIE TP CR . B 1%
I IR SR R AT R A DA LA B AR
MPEHIR B E Z i i, 2 msiy it e

ZJRPLT HIRIT AR, IF HAE IR R SE 56 g —
PIARIE, PRI AR X B8 52 B 88U 2 A Nk
TR0 . ABWATS SR A7 AE — L[R]3, 4N MSCs FI76 Y7 71
AR 3R YT 7 3 B AR A0 A R TR DL R RE T
AL B TS TE o> FHLHIS AN ARG, R b, 475 2
KE LK MSCs 697 OA Wi L, R
B AR I 5 B HRAF MSCs BEfS N OA 42
LT Z A B AN B
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