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WE: BRTR (osteoarthritis, 0A) R—FHLARBM M AFHER R IERITHR TR, FEREREEERR, mMikKL
A WIRIT IR AREPHMT OA Mt . [BIFEFT4IMl (mesenchymal stem cell, MSCs) RIELAMBMARKEAKEWRES, 7R
57 OA R T R AR ARG R . FH o A B MR VR A8 FE R T 480 (human umbilical cord blood—derived mesenchymal stem
cells, \UCB-MSCs) HEA ARG . MMM . REREEFNE, $ANE—MER MM HMARITIEST OA. hUCB-MSCs
SrUBRISNIMAYE R AR B 6, ATE A HAEH A TE R FIRYT OA. ASCEHR T hUCB-MSCs S HAMBMATE OA 18IT P EINL
Rt I, 7 OA I6TT SRUEHT I B B .
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Research progress of human umbilical cord blood stem cells in the treatment of osteoarthritis / TIAN Si—man', NIU Ying—
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Abstract: Osteoarthritis (OA) is a chronic degenerative joint disease characterized by cartilage damage, which seriously affects the

quality of life of patients, and none of the available clinical treatments can halt the progression of OA. Mesenchymal stem cells (MSCs) and
their exosomes show promising applications in the treatment of OA due to their ability to regenerate cartilage. Among them, human umbilical
cord blood-derived mesenchymal stem cells (hUCB—MSCs) have the advantages of non—invasive collection method, high proliferation, and
low immunogenicity, which is considered to be a more effective cell source for the treatment of OA. Exosomes secreted by hUCB-MSCs (huc-
MSCs—EXOs) act as intercellular messengers that can treat OA through the bioactive factors they carry. In this paper, we reviewed the prog-
ress of hUCB—MSCs and their exosomes in OA treatment to provide new ideas for OA treatment.

Key words: osteoarthritis, human umbilical cord blood—derived mesenchymal stem cells, exosomes, cartilage regeneration, immune

regulation

BEF R (osteocarthritis, 0A) 2 ILAYIEMIBTT
HRTEIRZ —, UXRTRBRITHEMEEIERA
FHIE, EBOCTRBMENER, EYWEEERE
FE Y, BHAkR EFZERAHYMFRIEIT 0A,
fﬁﬁﬂz:ﬁﬁﬁﬂlﬁ‘ OA i#tfE. Hitk, HREIFTHIIGIT REEK
T OA MUK . &R AT AR 1R A (o) &

WA, TH4MIATT OA A THIR S . &
NEHR, LIEEHE. JBUAHR . BB, &
AR BB FTE T4HM (mesenchymal stem cell,
MSCs) BRIR ', MSCs A B R EF L sr4kEE
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1 hUCB-MSCs 1148

AR S HREIE 3 AR IILE, 2
RBIKAN 1 SREK, BETE—F B NS,
ZEeigish ', hUCB-MSCs 7A7E TP H AL
BRERNMMCERE, R R0 T {RIEHEN
REHKR Y. SHAMARENT4HMAMELL, hUucB-
MSCs BA LIF R (1) SR A 43 B MSCs,
BRI RE, & TR, EBET T4
MRl LUK B RS R, AR EFEMERIIEE 5
(2) hUCB-MSCs 7E#& A A1 3 BA AR A S B IR
e, BHEARNHERFRVAR “ Y (3) FHRE
8] 75 i T 40 B8 (bone marrow— derived mesenchymal
stem cells, BM-MSCs) RI3EFE Ff4r1LEE S FEE B E
FRR BT T RE, 1M hUCB-MSCs SRIR THi 4 LB
W, AEERRIEEEMRES &,

2 hUCB-MSCs ;897 OA B9#L&

2.1 hUCB-MSCs A3 B iy

HHEXTRER . REENRETAEEERK
H, RTHRBEERE., BE. B, HE, BHE
R NAEFR, BURERTRE BB LI OA 1
HREREFERE " Y, ARRER, EREERES
3R hUCB-MSCs i KRB REEZE B I B
JF, HRiLkSOX-9HRAT, RUHAEFRITHAM
B)— B4R AE (W ARREAP LR (extracellular matrix,
ECM) 2 FHTIRFEGESBEEB (matrix metallo-
proteinase, MMPs) BHM4&H (TIMPs) BB RE
H ECM &M EBENH . Zhou % " WBIREH,
5 0A A KRR, 4 hUC-MSCs AbZE#Y OA K
REKFHAS MMP-13 MEREX 5T, BnHEK
) MMP-13/TIMP-1 A AL L & . Kim % U 3F £ T
hUCB-MSCs BR &5 50 H R A0 AR ZE B SR (CAM TS
) I6J7ILE OA WA R, 4RKRH, CAM ALY
%% hUCB-MSCs BI2r L, 5 B ] hUCB-MSCs
HEL, BEAIAITX T EE OA IERANE SR B HL S
HEMRERE,

FEWGRBFRF, Chung % " HIT T REHXT
% (knee osteoarthritis, KOA) BEEEZRBIENMNE
BAR (high tibial osteotomy, HTO) I&J7 /5 A RIF 7
& hUCBMSCs BB HAEBR, TARE 14, ER
HARA HIT IR REE, GRER, WERE

ARk . Park % " 5T hUCBMSCs B& B R
# (hyaluronic acid, HA) 7E#:3 HTO ifir &K E
BRI OA BEFHIEIRTRL, SRER, 10
BIREAEARGTED | EHZRRTERE DR
HABE,

IAh, HBHEEH, hUCB-MSCs ZERKB 4L
Be AL T BB HAREN T4, BM-MSCs
AR REBHIER; IRIRIFEE T HREEAG
BRRBBEREN TR ™, M Pak & ™ MPFRR
B, 7£ 15 KR #H#A hUCB-MSCs J5, KEBER
RiF, FERKEA 8 FaetE BE&A L EEE SR E
BITHMHA . Lee % M B T HHEWELEY (bone
marrow aspiration concentrate, BMAC) F1 hUCBMSCs
£ HTO 18T H) OA BE P HIEHAMR, &3
hUCB-MSCs I AHER R, TEAESR ZIRXCTHEK
#EHf, hUCBMSCs HRYEREBRE P E (Interna-
tional Cartilage Repair Society, ICRS) W4 E 5 F
BMAC 4, EIIAN hUCB-MSCs fE3CE BA FHE I
BMAC A MR, Ryu 5 @ WMET 45 A
BMAC F1 hUCB-MSC &7 KT OA BE R A
BERE, 7 1M 2 FEREVIREER T, hUCB-MSC
HEMT BMAC 4., Yang & ™ % hUCB-MSC Fl4
BHEORIRIE SR T4 (rabbit bone marrow—derived-
mesenchymal stem cell, rBBM-MSC) FAEZIHVE 2~ K H
B OA AR BRiR4L, B4 4 /5, hUCB-MSC
ZH 1 rBM-MSC 25 3B SR 3R 7 R AL S 3T
BRI R BB R AL 8 FlJS5, hUCB-MSC A
BRI B, BRI ZETHY 1/2, BM-MSC
HFENBEARY SBRBEAY 13, XEH
hUCB-MSCs #1 rBM-MSCs ¥ 887 —E R E B E K
HHi, HH hUCB-MSCs HIEEREE®R, HEHE
¥

g bRnig, E2AWEZIYLER R RiXEIEE
T hUCB-MSCs e BB R SHAETHIER, WHKE
BRI ARG T AT B R BB R FA S
B,
2.2 hUCB-MSCs HJGEEVE T A4 2 1E

LXTRPBMGET, 25 RHMMIIEF ECM B
i, TIEIEENMARBERIN ., R T XX #]
th, FEREERITRREER, FIEEBER. KR
FIBIRAE, X4 IE 22 BELAS 4R B 40 Hid ) S P AN 40 g
BEITR, FERBEEREMRT, NmFECCTR
THEAE . hUCB-MSCs B9 R BV M R4 B 3
ek,
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RS ZEARMFERT, SRmme] g
R RMGEHIE. ZRBPREFBEHEHAEE &K
I1 2§ (major histocompatibility complex class II, MHC-
) PARIERIESF (CD40, CDSO 1 CD86), #i%
FHEHIE2ES T UK. hUCB-MSCs BE R R X
MHC-1I, AFREXEILF S F, Hit, EFHE
WIETHHR™, TRTUSEZENBERSE, A
MEFEKFE P RIEEM, S, hUCB-MSCs AT LA
SWFEHAMBTEEEF, mAEKEF. SMRETF.
BLEFREESF, XA E FRAE M H
NK A1 T ST A A BR, M7= Sy i i34
B,

BEE OA RIBHIINE, IL-1B. IL-6 ZERIENR
KFEAR, 7] BERIRELEMS MMPs BIRFIR
ik, NMTRBBHRIE. XTRMANTBHGINE, X
RRRIEN R OA KA BP REEEMEH ",
hUCM-MSCs 2 #6IESERT LAME IS st RAE, Bh Ik
— B BIBE ., Kim F 7 ¥4 T F hUCM-MSCs
XPRM T T B X REMEBITHR, ERE
7~ , hUCM-MSCs 4t 34 {2 R AMH F TNF-a, IL-
18, IL-6 1 IL-17 M FRIAKF B EREML, MR
B HF TGF-B1. IL-10 1 IL-1RA B FiEKFF
B o Zhou % 'S #E KB OA BEEIH{iFSE, hUC-MSCs
A BEREK IL-1B. IL-6 1 MMP-13 K, K&
MMPs/TIMPs 8945, {23 I BRI R, EHR—
WA OA #ERIR, & B hUC-MSCs AT LA/ RE AR
JEARMAYETE, 10 CDA+ T HMAE AR, HEBE
R IL- 1B 1 TNF-a M KiK, [FEEHEMAREF
TNF-a-i%SBEH 6 A1 IL-1RA BIFRIAKFE =,

2.3 hUCB-MSCs @i HAMNME Z#ER

MSCs AN R E T ETR THFESIE
P, SHEFEAE MSCs 1A My Sh a9 A < B FAE
fhAEYEE S FEEMX, XEHMNMET] &l
RIMAT “BETTHRRMTHMIET @ SNk
R—MIVZBEEWN A 81, JLTFFTA dia4t6E
S, HETAK, SMNIMEAE & RNA BB, o]
LMERERE, @ ZMERMERRIZERANE, FwnsZ
R EERE, ATHMRINEE, (SRS RR
R P, B RN, SMNMERITZ2 5% E
HRZ AR B 5%, ATRE MR LRI

FE—TU/NR OA BRI BFFT F !, hUC-MSCs 7
H B Sh WK (exosomes derived from human umbilical
cord mesenchymal stem cells, hueMSCs—EXOs) & #{IE
SCREGIH E AR RE FH 4, ME AD-

60

AMTS5 #1 MMP13 fd F ik, WA E ECM # [
i, WMHREARRT, NMRH/NR OA Ktk
WA NN, HAERVLH & hueMSCs-EXOs @& o
miR-1208 5 METTL3 M E MG, FEKE R4
NLRP3 mRNA #) m6A /K, MiiRERITR RKE
BAEEA. LE 2 BERAKS hucMSCs-EXOs 3t
B3 24 h, KB hucMSCs-EXOs H|# 7] £ 3% L iF M2
RIE A ARIC Y B mRNA £k, T FE M B2E
WY MEARIC Y A mRNA £k, UEBH hucMSCs-EXOs
AIAER S E A M2 B E AR AL; sesh,
AR T M1 A1 M2 EARANEERE T, &
RER, {ERPREMEXETF IL-10 HREKEFH
&, RABEMEET IL-1 M 1L-6 MFILKT BERE
. FIEE, MAiTEESTT OA KBER, 4T huc-
MSCs-EXOs J&¥7)5, ZEIA B T HRAEH By 1K
BFREM, HYH TR E I EXBEAMAY
miRNAs /1 %/ PI3K-Akt {558 %, R M2 E R4
MRl sk & & IEVER o

hucMSCs-EXOs BEFEBRIRIT H KIE/EH, 5H
HEH B9 microRNAs (miRNAs) X, R FEM,
miR-181c 7E hucMSCs-EXOs H & ik, Zhang & &
# hucMSCs-EXOs 5 BM-MSCs 3£3%5%, BIoaRn
7%, hucMSCs—EXOs A% BMSCs P4k, {23 BMSCs
BT . ERAKE SRR, XAMERTTRER &
% miR-181c-5p ¥ # E] BM-MSCs w3 3 H 8 2 5
SMAD7 MZ&Kik, BRARINRGRENESR.

WA, BEHFFREET hucMSCs Fl hucMSCs—
EXOs X OA BYIRTT R o Tang % " ¥ hucMSCs I
hucMSCs-EXOs 43 3£ A OA KBRBEXT, WERW
4 OA KXV R BB —EBENEE, {8 huc-
MSCs-EXOs YT HX T REELHR; WA GEL &
THARERARREERSNER (COLI) .,
MMP13 #1 ADAMTSS W&is, SR ER, WARRK
H COL I ¥k B F&, MMP13 F1 ADAMTSS FHTE
MAEAE 4> LBl BAR T XTERA, XEEBWEEH, W
FRIATT 200 E B ECM & BB 415t
B5XAWREESL, H hueMSCs-EXOs {23 3 & 5
A R AR A BE LT hueMSCs, Miriam % ©7
P T B AT 18 B A e ) miR-21 A MSC FEA]
) EXOs 7E OA K BURRIE T HLREIBE, KA
EXOs 2K OA KN E P #LE FMmamE 11
BAERIGIT Ak, SHRMER MSC Mk, B&4%it
2B, Eilt, hucMSCs-EXO0s BB B H TAMIGIT
OA KIFHTKBE
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3 hUCB-MSCs i&¥7 OA KL 24

hUCB-MSCs Ef& B B %E, CEBABEE
LHFREE, BEFKET MSCs BIIRIT I ikRT,
ZEUREEXEMNRE, BHA NI, hUCB-
MSCs T Z B 2 SR P T TR,
HEREBEBHERZLE . Chung F " ¥ [ #7144
hUCB-MSCs # A 213 HTO 857 /5 ) KOA B E X
T, RETRERER, FIERETTHA ICRSIV &K
B, BERARTREREREFLEERA I,
RGHHED 1 F, BERIEMTHBHRN R RN
Matas 5§ U #8953 T SR F1 £ R 13 5% hUCB-MSCs Xf
KOA BREMZEMMARYE, 7 12 A MBEHH
6], REAFET: . KAMFRE . MESMEELT 4
FEEARRL; R E AR B RS A
RIS, HXEARR RN EEHE, KESOMR
FEEARRPIRAG T LAEMF . Samara 5§ » EEEF5|F
F 3R A% ST hUCB-MSCs 497 KOA, %t 16 4
Wi KOA B3 {8 FIPi 7] hUCB-MSCs 697, PIIRIA
SPEIRR 1 AN A, HXTXEREHITT ED 4 FHFE
Vi, BIRRAEMEIEMAERRLGHEKEARSE
45 7€ 12 #1 48 A A BT RE VB DHRE AT kS, 12
ANABF MRIB#PHREELR . B¥. BHRE. B
WANBERMERYINE, KRETEAMSEEED
#, XRPBEL R NES hUCB-MSCs Xt KOA &
HREEEUM,

BIK3¥FE , hUCB-MSCs 1557 OA I R yr Rk AT
W, BEARFHZEN, BTHyTEtFikKR
RIBHBE, KEBEBIRREPRE, FFUEELE
IEE# X

4 MNEERE

g LTk, BRTMAIFRE, hUCB-MSCs K&H
SME 5 HAL R IR MSCs AL, BAETAIRE. 5T
KA, AJREFERAE . KRR MEEEESFTE
s, HEABFIESL, hUCB-MSCs 7E I R A
KEBBEEHEN, HRA BHERE RS E IR
MBS, HEBIANRIAIT OA RAERIRMFELES.

A ZRC LU T hUCB-MSCs 1477 OA B
My e, vl RHEREREAE, B REHEF
¥, PURAERULK S5 FEVLEI R E M OA i
B, BEAAHNRBIERREFEREARD . VR

EEFERE, FEREEZNIEKTFREHE LG
T HER . HEIXTF hucMSCs—EXOs 18¥7 ¥ 11
IR FANE FRIE M B . B e R BEBFR BT R ER
F/ANSHER, BRZ K 3h )L AR B A R R IE
¥ Hak, shikS 54 A e TR AR R E
EYNEES FRERE, RMic5 Rk, Bk miRNAs
Z5h, HAbAYITENS T OA FRIEAMIEAILE
MAER, b, XTF hUCB-MSCs BAEIRITHIR .
EHE ., MAFR. SMNMERBAREEE RS R
BRI, Hit, BAFEHITERANPFRRARX
Solu] &, ESLAHN MAREEETE, I hUCB-MSCs &
HANMAIGTT OA HRAEEFE A HAKTE .

Rl A R BT MR E AT RI2E whe

EERREN HES. REHTREHASXEE. RESHM
BRIE . Gt ST BORSARSHE; 4 i. RER
S5, AMTRBRERE . ST, RXHEREKS; D% if
WL, AHBRBEIE . Sitair, BXFRAREKS; EIH.
BEET . SARREIE . KRBIRARRATH ., AR X
. 18RRI TRR.

B 0k
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