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Tk, RIFERTHMRMSCs) BARERME LR el e S, BT SS 16IT IRk . MSCs
B R M S 2 (EVs ) H Al B R 408 MSCs A9ZhAE , [F)ad ek 4 AETA YT B — L R IRE M Z 212
K, A3 MSCs K& MSC-EVs 7E SS 1697 PR St BIM—53E
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SS R—f i TREFILFBUOM T WIRBIRME REW
M) B SRR, REBREY 0.3%~0.7%, /5 B F 2K
BRRZEH, RRRAEREHR, TERIANTREAERS
BRAOBTHR, 230%808EHRELRERE, 50 EE
RENEENEEERE®, ARE FKE MW RITEN
i, ERSS LT HRAEIR X E 16T AR FW EBIR BZ
FR¥E .DMARDs 3, T4 Yl I B9BF 5T M R RIS R
R, HRTETTRER, 5 & R ESNRE, RREEKR
PR GEH R, BB R, Eik, A% EFHREE
LAY SS e EEALBIL BR R, X LME E iR G
AR, BE 2B BHETT R

61 75 5 T 40 M8 (mesenchymal stem cells, MSCs ) 2 —Fff &
BTN, EamTEE BN TS HARN, AE
W LR BRI RS, BRIRIT A BRI
Fihgu, LRI R B MSCs TEFR S SR MRS T B
40 i3 5 2 # (extracellular vesicles, EVs) FI RT#H1 MSCs #93h
e, FInt ALEE AR ARIAYT I — L RIREM 2 RIS 26N, A3

7k MSCs & MSC-EVs 7E SS 16T H I R B M —4r ik .
1 SSHIEFmNS

SS ZRVLIE 2%, FoAs S R EA %% JoE Mk S st
BERE, BRI 5 B IS T A B E v
fi A 2R 4R (DCs ) B hilEE 2 At B 164k, B0% T.B 48
FRES IR, = KB RER T SREREA K B Shik
(i SSA Hilk B SSB Hilk%), RBUERSS B TR, 51
—RIIERER.

B iE 5L HLA-DQA1 * 0501.HLA-DQB1 * 020 #i HLA-
DQBI * 0301 2 SS BIRMIEERKRE R, TEEMEEE %
PEFOIE I VSRR AW, FE SS B ERARFISMA ML e 2 AR
] MFHEAFN)EH EERAE M, EHRKRE EB wE
S I% SS B EMEWEAR DCs 43 IFN-o, 7E SS BEFEIRP
SRBEABHRERERNHEE LA LINE-1, 51 I 2 IFN
BRSBTS, RIPERR EEARAT, BSTHREER TS

HMTE L, SR A BRI E NGRS SR, Tol #%

£ (TLRs)7E SS SRS P EEEEM, SS /D RIBR SS
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BEMERARPEY TLR2 1 TLR4 A TFHE, S T 4MitHI
W F ICAM- | MEBARMBHE SR (major histocom-
patibility complex, MHC)- I Fi#®;NLRP3 Rt#/MEREH %
BRENERHBRIS, 7€ SS BEPRIE/MEDERIAT
{23 IL-1 70 IL-8 433, 5 /Rt tEM B2 b BE AR R F B S0
PR B 7= A A KW,

BRI S A B B A BN AP ENE SIS, e
£ T 40 (Th)1.Th2. Th17 FIEHHEEL T 40 (TH) R SS &
WHXRER, WA T MM (Treg) NI HIFE LN T 40
FREIETE, BiFRET 2, SS ZME Thl M Thi7 MBI,
FRBEENILL Th2 71 Th 488 £, K Th7/8#E T 408
AT Th/Th2 45, 7 SS BEHSMNE M &R JHE K
S5y uBR S, 7 Th7ARHHE T B HLAIRE, & Th17 &2
WH IL-17A REFAE, SARRGROTEBREHRE, miA
T T MRS WK IL-10 . TGF-p FH R E FKEFRES, Th £
B4 IL-21,4%3# B 4TS LT R A & P OB B9, B 4188
HEELSERT WS HEAXKEAAMBRE 4L
MR, B 40METEILE F (BAFF) {2 3F B I AR 85 ,SS &8
& X FERR P BAFF K VIR, 3 B 5%t SSA Hidk 41 SSB
HURAEE ;B 4BREBR T =itk , A —% 4 B 4IMEH
WY/ER, XFAHH B 41E3 2% 11-10.1IL-35 . TGF-B
S T M AN I Ab R 42 40 I T A B 5 S Be W 20, T
SS BEPEYM B ARKPIRNEREEN, NAFE—%
3.

2 MSCs Mg H{iER

MSCs AT Z AR eEH9. (1) EH 5588
45 :MSCs AJ i DCs . 8% B WE 40 AR RIS AL AL LS M1
FEMAEE M2 FEE AR A NK JIMRR, Wi
HISHRR 2R RAEDIRE . BARNLH AT 68 S E AR
BRI IL-6. M5k A% -2 .3 WM E B (IDO) . —E LB (NO) B
FIMRE E, (PGE,) INF-iESEE (TSG)-6.IL-1 Z{k#EHH
(ILIRA)ERMEFAE R, QX ENEEENET O TH
8- MSCs il _EIRMRAMA A ER p27 HRERIDO
FOTEYE, T# T W 4035 ; 5B =4 NO.PGE, . TGF-B &
FFBEAEKEF (HGF), #WH CD4' T HEZMIEHE, TiA
Thl.Th17 48 R IPH IFN-y.IL-17A 533, £ Th2 4000 .14
i T 40 R AR IL-4.1L-10.TGF- 734, @3 Th1/Th2.
Th17AAT ¥ T 4V ; Tl E A —E LB S BE(GNOS),
Wikl CD8 T Wk AR 7E K AR EAVEF . @ B 40/ MSCs
B EEE T Th MK TE IFN-y FFERBH DO, 1 B
MBI L BT W3R AR S L PR R P A R R T 2k
MIRE
3 MSCs £ SS 8T PRITI ST R

MSCs B Z MR E AT IERBRAER SS BT HFIK
B, BIITRI SS ShPEES NOD /N B B8 MSCs(BMSCs) .SS
B BMSCs R ME IR IR AY MSCs 1T /L R St il T ik
TR, ABTF AAEBHED, mREE MSCs BHEFE NOD
/N BUE Y AR 43 WS TH B , Yok /> AR ok B 4 BIRV , ZAE FH VT BB

B WE T AMEIETE, T8 CD4'T BABTERE (Thl, Th17 #0
Tth)"¥.CD8* T 48MI % CD19* B AR ELAI®, 3 IniA 514 T 48
BP9, 533 PGE, 1 IDO MW #ITE/L B 4BAEHETE K miRNA-
155 A0, 0 IFN-y'9, IL-209 TNF-o®9 BAFFB3R X , {2 %
IL-10.TGF-B .HGF .PGE, & ik X ¥ A CD4*T 41f miRNA %
AT ELAY . eSh, BB MSCs 3 A58 IL-6.1L-17A
TNF-o . IFN-y" AR AGEEE B 5%, {27 NoD /MR
THA AL, BIGYT G THAR K E 4R 3 B A BUE , [BRitm >
T 40597, AL A SS BEIMNA M5 MSCs 3t15
3% /5 ,MSCs i@ i1 433 IDO M Tih 4888 534k ; il i {2 43
IL-10.TGF- M#| CD4* T ARG LG v, ALK EL
CD4*T 4B T V889 miR-125b9, o] 3B DCs =4 1L-120, 42
BERFEA IL-2709, ATTESY Th1 7484 T ARKRE.

SS REIBIT FE LR JARBERBIT N E, KoM
SLEERRRAN A B AR AR A BB b, MSCs B & ) S L o
EMEACEZRARWER. PR AR NOD /MRS E
REWKAEE (green fluorescent protein, GFP) RICH R ik
BMSCs J& , MEWR IR = F] W GFP BRI 6% 40 B , 6 5% 400 e 7 v R
F 1(SDF-1)/#a4b B FZ & 4(CXCR4) 2 H77 MSCs B4
HF,7E NOD /M RUMEWR AR SDF-1 B B4 # , #®/R SDF-1 ]
BERAS BMSCs BRI REMMMHEEE F9, FEHFER
B RR 8T, MSCs RT4HE N BERR b 2 4R IR 4 AR
KB AR B 2 MR, ERIREIIAET, MSCs ]
BT FWAE AR B RIETIRE, REEKE T (EGF)ZH AR
SEARSWNEKE T, S 58 R4EK BAE NS, Ret
MR LR AR T LA e A K BB F-2(FGF-2) a2
HEEEAREYE Lk B2k s MSCs AT B 1 NOD /MRBERR EGF R
FGF-2 FiXx/KF , BB E NOD /pREEMRE, MSCs 7] At
HAa e R ERE S , el BE7EIE IR B BIFE7E T 410, 1
AR ARMARHTEE, CHERRNERARPIEY
BT, HeBESERBNKE, ASRGEHEE 2R
BB E A S — 5 0BrR,

B #T MSCs EZEIRK LFTFIAYT SS BH, Xu Fr9ikH24
1501 PRV B2 R 80 R & DMARDs (87T ONMER B 20
H MSCs(UCMSCs )AYT , BE R LR I8N , B AR08 sh ¥
43 (SSDAD) B &SR B4k VAS ¥4 TR, M¥E I SSA Hilk .4
SSB HUARFEME, BARHLEIS UCMSCs R Th2 Fil¥it: T4
R4k, 30 Th17 # Th LA X, BRTERKIER PR
BFEE MSCs 1ER4IMGTT, Bk o] SR EE R E 4
i AT L BB B P T R b SR S R P4 I,
f&, 3 BhTF MSCs MHITERSE R B RE R P EEEF
FAR) B Fh 55 40BN TNF-o SR T 1M 7] G5 R sl
Mg, BEREGRREXMIPEI 1012 HI2K 1 148
iR MSCs IITHIEE R AR GRITHEANAHE
R RS B MR A ; Liang FOUR RIS SS
PR 404 BIEER MSCs 1657 Y B BR800 B & 4T BB 2
EEHEZLSH . ok, R KRR MSCs AT W T I
MEEREARNOEREETEAERBRMER, BEER
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MSCs Y477 5 PRI E B A9 & A A0 (3 R e (R BE A, 5%
HIFE, aT885 AT RS MG RN A MSCs k8 T4
FaHERRERE, AR R TR ERE ERF
B RAETF SRR M MSCs RIRBIAIG R RE, BT
HREEFT R MG PRR MSCs 1R B AARUEBPRHE LIS 5 8k
4 MSC-EVs 7 SS i&T RIS R

MSCs 7EFR R BN RS T B A EVs, AT MSCs B
HEEYERAREERERH, 815 5MBE (exosomes,Exos) 5
$I (microparticles, MPs IR T-/M& , MSC-EVs BAIK K/
R A, IRE SIRERE WSS W AR ER , &
2R BEEEELEARAFERATRSRARBHRME RIE
BHAZY ™, EVs NEVETE MSC RIBEMNEYEHED T
mRNA 1 miRNA .88 1A F BAEFRLERETF, THA
FREMEAERR ThEE FAE I, BIEAB MSC-EVs
A& 1538 miRNA AV EASARLERHYEM, F
M T 4HAE B A K NK A, R T ARAT, &
R T 80 K AR IL-10. TGF-g ik, Tl Th17 IR K
MHl IL-17A Fis, 3BT T AIRMVER 27 BREME, &7
SR E MM M1 A M2 TEIAFIRD, Bid 5% mRNA
miRNA,MSC-EVs W75 8 A/ RSB AT . FEX
LR B, A EGF .FGF. MM K4 KB F(VEGF) &/
WA A K B F(PDGF) , {2 2 7738 fnE A=,

ZENGFRATIE R P 2 B 5T R 2 A MSCs RI BB R FIFh 6
BRI, AIEFE AT T 48R\ ThRB L i A it ik 40 Bl 1Y
HREERD, MFRE MSC-EVs REEG SR, B
FERBAKFET DCs B Exos Al 5 MHC 7 FHWEM G
JRHEE A, 01 F %8 MSC-EVs LRI RS H MHC 2+ F,{B
BB A% MSC-EVs B &HE MHC &+ F, B E WX
BB BB R RS RS R R R, @ik
MSC-EVs BIRIR .25 L E FBMAHRE, UEERR
s Fet REBB A RZIEER N, H5h, BT MSC-EVs B
ST MARNEAERE SRR BENALRRMER KT
E R, @i % MSCs (RS RAL R AT 5 MSC-EVs #74 , Mifi
PR RYEESR MSC-EVs, BT R 5w T 41 VA 7 B —
FhFITE:

B Al MSC-EVs ZEXBH R FH LR SS PR ED,
B¥HEERMR . MSC-EVs @it N EREEMH T 48K
W, T8 RA BESMNAM Th17 2 LA RIWH] IL-17A &
i5, EARATYE T AAEHH R IR TGF-B 2 #™; MSC-Exos
WK AR R AT B JIAE LI # RA B
BERRFEES XS R/DBRMNXY RER, BANMER &R
THEFR TR, 7EXREHKBHRAEA SRR MSC-EVs
Aghn 1 BRFEERSBSHRREERERTRENKET
BHEAED, 7£SS MR PEARNEF ST HMGPSCs) kK
IR K MSC-EVs ] f&{i£ NOD /MB Th17 4008 .Tth 4006 .B 4
MRS BY, B IL-6.1L-12 FiK , W BE AR i 2 40 A
B8, AR L35 HL SSA/Ro52 Hilk K i SSB/La HLIE K,
FIAE AR L MRS S A M Th7.Th BB ASER

APCs HJIEALR; 55 — IR 5T R BB 4K MSCs 357 L W T3
£ NoOD /MRUBERR AR AR, BEARSMA ML SSA
Hudken,
5 RES5RE

MSCs AR R EHE . R R eER TS, BRIS
NG R LT IRST 27 RIB K. MSC-EVs fER3EAMIE
T 5 MSCs M LLER — &AL, IR et BRK LR
RHEMAAEREVFENGES, FiBEEARIGTES
B AL AR B 4 1 B R R S B HE R SR S R I R A,
GEHEARNLA B WM . BEMERRERRAH
RPUEAHIER , 5 MSCs Mt , IER A Tl K& H 15 £ (8
BRHEMR, INRLHE BRI RER MSCs SHUATIATRET,
KA S BAURTE 5 B RERRERMRE T E A
BYRSY B BRI R B e R AR
PIEME 2, INFRX L RRE B, FOEE R — R EG
ST IR ZRRL A% .
M FIEEESEARFEME R
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