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Research progress of human umbilical cord blood stem cells in the treatment of osteoarthritis / TIAN Si—man', NIU Ying—
zhen', MA Jun®, DONG Jiang=tao'. 1. Department of Orthopedic Surgery, The Third Hospital, Hebei Medical University, Shijiazhuang, Hebei
050051, China; 2. Stem Cell Laboratory, Hebei Medical University, Shijiazhuang, Hebei 050051, China

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 (h(UCB-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
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PSR —, DOCTHCRRITEMASIEy R0
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Bt Yo HHETR K b 3R 2P T RIGYT OA,
{BXARRERLNT OA . FItL, HRBVHAIAYT Hng ok
BT OA KR | R R 2 2 iy ok Ao Ak TR A ) A
AR, TAIMEATY OA Ch TR, 52
MNAEHL, OFGEHE. JRIiZHS . WA I, &P
SEARITJE A ] 2 BT 40 (mesenchymal stem cell,
MSCs) YRR 0 MSCs HAT A FHEH L 10 701k fE
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1 hUCB-MSCs 1748

AR RSS2V 3 2R S, 2
FRENKAN 1 RHRIK, FLEETE— AL R R S T4
g gl B, hUCB-MSCs f77£ T I 1 A g
BAB R EIEE, TERrE A0 T ATt Kol
BOm A . 5k U A T A MO AR L, hUCB-
MSCs B AT LA A% (1) MJFEAT I 53 25 MSCs,
NI, 5 TR, T HCER LR T
JEL AT DA B ] V2 R AR AT, Aok Rd M K i hg
(2) hUCB-MSCs 7 M P RSN 4 BAT AR i1 G e J5t
P, BAEA AT SOV 2 (3) R IR
B8] 75 i+ 40 M (bone marrow— derived mesenchymal
stem cells, BM—MSCs ) 358 1oL RE 71 Bifi & 5 4 &
IR RN R B, 1 hUCB-MSCs SKIEFHi 4 JLI
i, A LRSS R SR RE T

2 hUCB-MSCs i&FF OA HI#LHI

2.1 hUCB-MSCs F-A4= 5 (14

ST R f R H B ARk K AR TE 4K
B, RATHCE RARAE L A B, TH, HHE
SRESEAEEAL, DI R HATRTT HCR BB LUZE OA 11
HERAE R EEE Y FR BN, FERCE R TR
K% 1) hUCB-MSCs 73 WA K 1 1Y) SR A 28 11 A 1T AU i
i, JEERE SOX-9 B, R EA s 4
A — SRR 1 Y 4R ET (extracellular matrix,
ECM) 3 FRIUTER AL 4 R BB (matrix metallo-
proteinase, MMPs) S HAHI 5] (TIMPs) 925K
H ECM & A EZHLH . Zhou 5 1 (UBFIE R BH ,
5 OA BRI K RAHE, 22 hUC-MSCs AbFRAY OA K
FRCH 4209 MMP-13 R85 T, SR (R
) MMP-13/TIMP-1 4 %t % o Kim &5 " Al T
hUCB-MSCs Bk 8y I A0 M B 5 (CAM {15
W) JRITILE OA A, 455K, CAM T L
55 hUCB-MSCs 1731k, 5 ] hUCB-MSCs
HHEL, BEATRIEX T RGE OA SERANA S 4T 42U
R,

FEWGIRBFGE H, Chung %5 7 B4 T MR T
& (knee osteoarthritis, KOA) B H7F 2R E SN
‘H AR (high tibial osteotomy, HTO) &7 J5 #E A [F] Fh 5%
& hUCBMSCs M FRAEREDL, TARE LA, 7EH
AR AT R OBk A, 45BN, FeERRE

AT . Park 45 " WF5E T hUCBMSCs 14515 B it
2 (hyaluronic acid, HA) FE3%32 HTO J697 & )2 40E
P REICT OA S TP IR IRY AL, S5 Eow, 10
BB FAEAR T T 1 AR R T B kG A vh 4 W 2 5]
HLUEH .

Ak, B#FFEFW, hUCB-MSCs 784K E 701k
FE 77 77 TG T B R S AR JE 1Y T 48 il . BM—MSCs
TERAJG R AEBHFIC I BRI R 785 T 40 AEAR A S
WRECEBERET TR " T Park 55 2 BYBFE R
M, 78 15 R A hUCB-MSCs J5, B E
RAr, 7ERIk 8 JR R B BB T s g
BATPERRAE . TLee 28 Y iR T HBEW A (bone
marrow aspiration concentrate, BMAC) FI hUCBMSCs
7E HTO JGY7 1Y OA B T FHARCR, K
hUCB-MSCs fHAZH AL, 1 HAESE RO 5k
iy, hUCBMSCs A EPRECEE L P34 (Interna-
tional Cartilage Repair Society, ICRS) 43 B & & F
BMAC 41, FitiAl hUCB-MSCs &5 B4 7 e
BMAC A ¥ 58 (20 . Ryu 25 = 90 & T 2 % H
BMAC Fl hUCB-MSC /97 BECTT OA 3 I i 3|
BEARA, 78 14/ 2 AEREVIE5 R, hUCB-MSC
HEART BMAC 4H. Yang 25 ™ ¥ hUCB-MSC il
HRE VR B FE 5 T 402 (rabbit bone marrow—derived-
mesenchymal stem cell, tBM-MSC) F&AH 274 2% K H
B OA B BCa BRAbiAl , 448 4 J )5, hUCB-MSC
2R rBM-MSC 21 3 S5 40 R b 4l S 7
B AU A 4145 8 JAJS, hUCB-MSC 41
BB B R, B2 Z TR 172, tBM-MSC
B A B 2y A T AR 173, X R W]
hUCB-MSCs 1 rBM-MSCs ¥JHE7E—EFLFE 154 4k
B0, Hrp hUCB-MSCs 418 & P, R w
it

ZE LTk, CEAVFZ s SEE Klm RIS Uk S
1 hUCB-MSCs fER BB 5 A irERT, i HH
RORTT ARG T MRy 7 s BB 5 F AR 2
Hhf,
2.2 hUCB-MSCs fy G s Ft RAEH

WA Z BT, S5 RN ECM B
fiff, PTURCTEIE AN RAB S RN o R TR XSG
T, JRiB st B iR R FEVE T, IRty . (R
BB SAE , X 9 AE 2 BELA 41 200 A 14 38 51 R 240 3
BT, SERCTBESCRICT, WS8R
FFPEAE 2, hUCB-MSCs (5 V85 FIHt R Frik £ 9k
IR
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PR S Z AR R LT, e 20 nT LAE o
G PE M o RSP K FEA G A1k
II 2§ (major histocompatibility complex class 11, MHC-
1D AR AER4F (CD40. CD80 H1 CD86), ik
JEK Pl 245 T 40 . hUCB-MSCs BE A £ ik
MHC-I, AR LR 7, ik, BEARE
WOE T Al Y, RN LAk B AR g R,
MAE SRR R F#AEH . IkAh, hUCB-MSCs 1] )
SR HAL T E R T, K E T R T
SR S R R R L e R 8 ] RS PSR R R (SR i
NK 4HALFT T 203G 58 09 A 5T, DA 7™ A G2 40 il B
B 2

BEE OA JRTERIINEE, TL-1B. IL-6 S5 JAEA 5
ACEFEr, AT R 4 MMPs (RS ORIZR
ik, NIMTEEAEPERAE . ST AT P, X
PETR RAEA BT OA KIjad B R EZAEH
hUCM-MSCs B8 UESE AT LAFI 3G shik 98 i, B 1kt
— B ATIRAE . Kim 55 77 PEAL T4 A hUCM-MSCs
X G AIOC T OGN R IRI TR, 458 e
7, hUCM-MSCs 4b 220 {2 4 240 i Kl F- TNF-o, 1L~
1B, IL-6 Fl IL-17 MYFIRKF- W2 FEAK, Midr e 4
L K F TGF-B1. IL-10 1 TL- 1RA %) & ik /K F T+
o Zhou %5 " FE KL OA BEAIHIESS, hUC-MSCs
Al AR TL-1B. TL-6 Fil MMP-13 (/K V-, K&
MMPs/TIMPs F°Ffif, fE3F 1 BRI . 765 —
TR B OA BRI, &I hUC-MSCs 1 LA/ i 46
SEAHLAYIIE , G CD4+ T 40 M E W diie, Jf
AR IL-1B A1 TNF-o (335, [A] B34 bt 42 B+
TNF-a—iFRIE 6 Fl TL-1RA AYZEIAKF 2,
2.3 hUCB-MSCs ifid HAMNBA K #E/E R

MSCs P A= i (1) & 4% 35 2203 IR F He 55 40 W i
M, SHEAEAE MSCs fi7 Az AN A P ) A K R L
A TEPE Y T B A OG . X SEHNMA AT LB 433
KIERL T ST T ICAEYY” = Ak
e FRUZ LS R AN AN, LT A dn i i gE
R HETA R, AMBMAE & RNA FIE A, )
DIVE RS, it ZMas e 22 kg, Sz
IRANM A LR Bk, IR AT RE, AR Uk ol o
e B 2 BRI, ANIMATRT LT S 5 8CE
A [ A A%, R B A A A R BE

TE—TU/N R OA BERIFYBFFE T ', hUC-MSCs fif
He B AN IR (exosomes derived from human umbilical
cord mesenchymal stem cells, hucMSCs—EXOs) 2 #%iiF
SR % 100 L s 240 AR 5% R 0 A3 b, ST AD-

60

AMTSS Fil MMP13 ()it ik, W 80CE ECM 1 RE
fife, IHIECE AT, MMM/ OA Bk
A5, HAE L Z hueMSCs—EXOs 3 if
miR-1208 5 METTL3 #H EAE G, B4R s 20 i
NLRP3 mRNA i m6A 7K~F-, MM & AE AT R M4
FAEVE . Li %5 B E A hueMSCs—EXOs 3t
Fi3% 24 h, K hueMSCs—EXOs Hl 3 7] 2% i M2
R E A AR iC Y B mRNA 2635, 1 FE M1 B
W 240 LA iC 47 1) mRNA ik, BEHH hueMSCs—EXOs
A A SO0 I 4 ) M2 0 e A ks e Ah
ARSI T M1 AT M2 g4 = A O i P 7, &5
RER, HAFPRIEMAEH T IL-10 5K KF-TF
B, ARSAEAR S T IL-1 F TL-6 328K i 2
ik, [mE, MATEEST T OA KEBER, 45T huc-
MSCs—EXOs iG97J5 , A IA AN H] T R AEH-Bj 1-%k
B RS, HLHLH 1T B 2 A A% 8 O B B (R E
miRNAs /549 PI3K-Akt {55, fedk M2 kg4l
Pt ok & B AEVE -

hucMSCs-EXOs RETELIGIRIT T AHEH, SH
HEHF ) microRNAs (miRNAs) 5%, A5 RN,
miR—181c¢ 7F hucMSCs—EXOs H1 53k Zhang &g (3]
#t hueMSCs—EXOs 5 BM-MSCs 8555, WFo5 45 54 i
7N, hucMSCs—EXOs 7] # BMSCs WAk, f3E BMSCs
PIRGEE . BB FECE g RE, XFPE T el A
¥ miR—181c—5p F£F%] BM-MSCs H il A 3 [
SMAD7 HyRIK, HeZAe xS e

AN, WH I T hueMSCs Fl hueMSCs—
EXOs XF OA FUIRIT R . Tang %5 " ¥ hucMSCs Al
huecMSCs—EXOs 7517 A OA KRBT, LS| P
2 OA RS HCEARS B — e BB, {2 huc-
MSCs—EXOs iY77 R HOGHT ] G8 o e
£ A0 Ak YL ook B B 4R 3R R A R H (COLID |
MMP13 #1 ADAMTSS B3k, 45K B, MR
W COL 11 &3k BT+, MMP13 Fl ADAMTSS BH
AR A E o3 FE B B AR X REL, SR, M
FIVAIT 259 i P s ECM & A i A g fie A it
ZH XN HERE, H hueMSCs—EXOs & JE 4k B 5
JA B AR R BE U8 F hueMSCs, Miriam 55 P
U T 38 2o 18 7 5 G A i) miR-21 9 MSC FEAT]
) EXOs 7€ OA K EUBE BRI P RAE AR, R 3
EXOs J& A OA K i ks fh R A 4 it R 519
BABORIT T, SR MSC AHL, B gt
. H, hueMSCs-EXOs £ 8 88 LA iiG )T
OA [ M
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3 hUCB-MSCs j&77 OA IR £

hUCB-MSCs &6 A i, Cali itk
SRR, (AAEFE R IET MSCs BIIRYT I iknT,
G REEEEWNE, B HEN 1k, hUCB-
MSCs J7 15 1 e Gk B 7 2 A0 98 R b AT T I
kB H L 2R . Chung 55 "7 [6) Fh S K
hUCB-MSCs # A 21 HTO 697 5 1Y KOA B E
W, RATKA N, A G IA ICRS IV 208Kk
HP, 5RO B A B AR IS DA Ik,
RIGBEVIZEA 14, A RTS8 AR BN
Matas 5§ % #8357 FRLUCR 2 I 5 hUCB-MSCs X
KOA B3 MLt fA B, 78 12 457 7
], ARKEFOT: . ACAMETRYE . IiviE sl e a7 R
SEHEAN RN I 6 R LA AN R RN SR A M T
RAPR, HXEN B R W, KRB R
A S IARRY TR 2T LI f# . Samara 55 ¥ 15 5| 5
TR ST N TS hUCB-MSCs 1877 KOA, XF 16 14
Wil KOA H 3% i FH 5 7] hUCB-MSCs 1477, PIIA
SR 1A A, JEXX e B AT T 2/ 4 4E 1Rl
Ui, B A W EE BT R a4 B i KINA R 3
45 AE 12 F1 48 A~ H BRI S RE AR ok, 12
ASA B MRIHH PR £ B, aime. 3
WA B A S L, el N AR R
F, XKUY NS hUCB-MSCs X KOA
BTN

SRR E , hUCB-MSCs JA 77 OA IIfi IR J7 % ]
W, HEA Rt BTkt TG m
RIEBTEL, KB, LA B 208
RS ESH

4 INEERE

gk LRk, HRETAIME RV, hUCB-MSCs S H:
SN S HABR IR MSCs #iLL, HATAIRSE . 5T
AU, ARSI . AR R R s (M S 2
e#e; I HABIFEIES:, hUCB-MSCs 7E I R H
W EERe I ELr, HEA HIEFOY e 1R A
MG, P ZIATT OA IRA TS AIE S

AT 45 5 B 2IE5E T hUCB-MSCs 1697 OA AYH
BeMERZE A, Bl R F A, T RO
5, PURAEF LA 55 3 WA VE AR HILI R 22 /% OA i
& AHEBUA R Z G RIRE A e A D | Rl

AT AN, PRI T B 8 2 (I PRIF SR AR 1 TR
T . H AT hueMSCs—EXOs 1897 71
PR FATIAE TR BB . B e R X 5 R R
F/NSYIRERL, G = K S S 5 A AR A PR BIF 5 IR
Pirs HR, AN S 20 i 1 TR 3 i s A 1Y)
APTEM S TR, SRIMAZ4 M1k, Bk miRNAs
ZAh, HAWAE G FAE OA FRRVEHT A LI HIL S
HMATERE . A, XFT hUCB-MSCs f 1A 77 .
TSR HATT . AN IORN A7 25 ) AT A
AR, L, T IR T R ARSIk B X
SElalR, ST AR AR LS AR, S hUCB-MSCs J¢
HANBAIATT OA $EHEFE5 B -

b B S (P v IERUIEN

fEERMAR L. PET SRS CEE . RS
TRRERCR . G AT S AT, BRI s e BT
S AT RIARBORCE . ST SO B RIS T D85 i
ST . AT RIARBEE . ST . WS B R F s I
BB ST AR . RIS S AT . BoRER R
ENEE Y S et

S LHk
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