- 76 +( % 876) HEEE2023 £11 A%

5% %

11 # J Trad Chin Orthop Trauma,2023,Vol. 35, No. 11

2] 58 BT 4 L K R A kR

(L8

W E BF 2% X (knee osteoarthritis, KOA) 52 & & L&
i

LR RATHR X T kSR, B A7 le R ik
18] 75 T 40 e 5k B Sh sk Ak (mesenchymal stem cell-derived exosome , MSC-EXO) 72 KOA % g

KR ECE R AGAE A AL BB R

REE',BIME, TiE
(1. THEPEHRFHARER, TH  HN
2. T BEMETER/ T EFRER, T

gk
450046 ;
%A 471002)

i, 3K IRAT

'@%‘*‘ii\% Hit Ry
&5k BA R F ek,

# ¥ B2 4 MSC-EXO A2 & 4875 KOA 9 & 257 %, A *F MSC-EXO 347 7 43k | frmvr%]ik émn@frr;&ﬁ Bt R R
MR A 5 A T A K IE RN AR IR AR R e B PR 5 7 @, 2T MSC-EXO 145 8 KOA #8354 VE A Auh) 69 BF ik B3t 4T T 4234

K

W 975 & (knee osteoarthritis, KOA ) L g 57
P B AR T BB B AR O 3 S PR, D
RATIIA K 5 B 2 B S m R R B PEEE4 |
IRFI AT R, AR BkR T gyl
IBAF R KOA f 870 (g FRARAE , 5 80H QIHH@{FJE 4t
ME4h 3 5t (extracellular matrixe, ECM ) [ fi# 26 R %
517 HATTRIR LR AAETFARITFEIAIT KOA, AR
fig i ) B FE KOA JEFE ; 6 10] KOA B3 lid i AT
BT B AR T AN LI B AF iR T 28
IR L A A B 1] FE R T 4 (mes-
enchymal stem cell, MSC) B} 5% AW A, & 31 MSC
TEAG S 3E 100 005 07 T2 A ARy 1 D 38, OG5 18 1 4
MSC A 3 R 697 KOA Ay 27 i sh s ik
(exosome , EXO ) J& MSC {2 52 - 45 15 1) 32 B4 850U
G HBA 5 AR A AT RS PRI 1
&ﬁarﬂFﬁ:ﬁﬁ%%ﬁJfﬁ%“d&ﬁ?ﬁbﬁﬁ-ﬁ*&jﬁﬂ@
J5 TR BE S o AS SO MSC Ok Y g EXO ( MSC-EXO )
HEAT T IR, X MSC-EXO 852 KOA Hea i 1F H
DL B IE 3 R HEAT T 253
1 MSC-EXO #%it

EXO J& 40} 433 B9 ELAE 40 ~ 150 nm {4 22 4% i1
T T REAAAE T 2RI 0 WA S 2 3 77 v

AEeRB AhEFTESERSOIHALT TR(MHFLE)F
EHHERATABD(HEPESH(2021)15 %) ;4B FEF R
Rk A LR ERAB (B ¥ EHAHK(2019)62 5) ;7
& P E AR E SR (20-212Y1005 ,20227ZYZD17)
BIRAEE 363 T E-mail ; DoctorGuo] Y@ outlook. com

BRTR, B HE, X ; BT A ; SR ; i

f%ﬁ%$ﬁﬁﬁ%¢%momomom@ﬁv
% (mRNA  miRNA %) K F T IR S5 9 i, A
MSC (3431 B Ih R , 4nfie it 5k i@t“moM%-
EXO ] 86 MG A S 1 gUh kg o Rk
5 MSC-EXO P4 B o3 A AE 22 5 (AL 48 R T A oG
R 2 AHEAE & A X e 2 S A 101 & CD9 |
CD63 5, CD81 %555 & 1 /8 MSC-EXO " {<F,
W WE A MSC-EXO fitRic &,
2 MSC-EXO &8 KOA &R 5 H1ERHLFI
2.1 MRS ECM [&f2  #0R b s 40 fl ECM
FIRG e E AE CE Th ME— R 40 B 2R A FE AR AR
HIESMIRE T M AR FEEFERIGER, L
R fie T B S HAth 22 R 255 BURCE 20 Mo 4
ECM F2 € e J1 T K, ECM G 155 A 22 1] 1 - i
K, RO L MR T ZHER, g HHE R
AR L, 4ERE ECM 9 FaE 0 T 18 2% KOA &
HATEAE, Wang 2" SR 5615 I 18 5 IR AR
MSC-EXO i KOA 7/ L, 45 5 R/ BROG15 3k
B IR R A RA &, TR E D 20
i) Rk i T %, ARG MSC-EXO B4 1l
BOE ECM (R A, 3R 0B IR E M. TR R &
F1/i# ( matrix metalloproteinase , MMP ) = ECM [ fi# 1)
FEEAMZ — AR R ol e B
Rilla 2’? BF9E & B, MSC-EXO FE#% &Ik MMP-13 {1
TG, R 4R ECM R 4%, He %1 BF58 &
L, 7E KOA A5 AU K BRFE OG5 1 N 1 5 1 5 MSC-
EXO REAS B 20 P9 75 , 2T 3 o8 Ao 41 gt 1T R



HEIFEE2023 511 A %35 4%

11 # J Trad Chin Orthop Trauma,2023,Vol.35,No. 11

(% 877)- 77 -

JEC AN I BRME Y &5 i, A MMP-13 FIR 1 20
Ml 2 ik i, 4278 B MSC-EXO BERE A7 32 i
YR AR BT B B S R
2.2 FAERESEMIEESAT  7EEREARRCE
U R B B SR T AL T ah SR 2 ilﬂ
%Qﬂiﬂﬁﬁtﬁf PR, A B BT R, 2
R AR AZ, KOA B F éﬁiﬂ@i“ﬁﬁ €1
5 40 i 3 T oK CF 8, S BUR S B A ZUR
AT TR A A A MR T R A Qlﬂﬂﬁi""ﬁﬁ
X iG KOA g 4 21R 48 B H % 35 X, Zhou
ARG R I, AL KOA /N L I 51 4 8 MSC-EXO
AR KOA SEAR, dE— 2D ML o0 M 45 R R W, 5 3
MSC-EXO A“@?Lﬁﬂ%*ﬁiﬁﬁ 4 {5510 A
Bow A0 M 6 3 BE, HE T AE 22 KOA fY #F '€, Yan
a2 -2 pgv 8 B HF MSC-EXO 1y IncRNA H19 1]
YE miR-29b-3p {155 - PE N U4, T4 miR-29b-
3p X XKAESE B O3 (forkhead box 03, Fox03 ) {553
S P L e AU A D, T Fox O3 7 fie 2 815 48 M G 7%
G3 U KA R AL T S R R R i
ZEM . P, B MSC-EXO H11) IncRNAH19 7E¢
AP 240 L AR ) 2 0 L O v A R A
FHo AHICHTSE & B, MSC-EXO BE48 i o 25 1 i i B
(protein kinase B, Akt) | 2l i SME 5 U8 17 Bl ( extra-
cellular signal-regulated kinase, ERK) , Wnt &5 {5 5 1@
BV AN A S T Y . Kuang 270 BF9E &
L, 5y MSC-EXO jiit Akt {5538 B0l B ik 2 48
Mg -2 BEARSCE 3 T R R R & AR
VIS 4Ry o T (1 U Q= R CT 2 o R N
REREfGE B T EE R FNZ —, H S Ak,
ERK &85 53 BEAHIE ™ o Qi 4817 78 (RPN IR 1 Bk
B A IA F A R (interleukin, L) -18 LA &
FCPR T, B 240 M O T o A b b A R F A7 S
L ERK AYBERR LKV Tt i L Akt E‘J@K@ﬁﬂﬁkﬂ?ﬁkﬁ
TMMAEHE MSC-EXO B2 W25 M5 X 28 57 0 U,
Iy E A MSC-EXO REGSHM ] TL-18 755 A 5B 40 il
T, Wang %7 B 58 2 3L, F 4 MSC-EXO RS

T AT A P S R AR -1 AR I Wt i
B AT, T A O AR A Y AR B0 S AR A
i .

2.3 HPHIRERR  KOA 375 IL-1B8 g AL A
F~(tumor necrosis factor, TNF) - {32155 B 20,

1M 1L-18 \TNF-o S REAE ] T sl e b AR R 1 3244
HEMT S EZRE ™ o A, TNF-o i RE A% 38 o 2% F 7
kB (nuclear factor-«xB, NF-«B) . 5 g Mt UL BE 318 fil/
Akt %5 {5 5 3l B% {2 F 1018 &Ef@ﬁéf R

RPN R G BN X AR AR L 4B R R
Ko Vonk 45 5 4 BL, F- 4 MSC-EXO R % 410 1)
NF-wB 41l &5 H 0 R Ak, i 40 i) NF-«B {5558
% BEARAHSCHAE N T K38 . LAk, MSC-EXO & fE
ik TL-10 F 4% 4 A 4 B ( trdnsforming growth
factor-B, TGF-B) [y 3k, fE HEARH AL SLI B & ¢
Jiang %5 YRR A IL-1B i I HCH Qﬂﬂﬂﬁﬁﬁik?%ﬁqj
B #E MSC-EXO, 30 & 40 i i TNF-o \1L-6 Z5 R 5E
71 22 3k 32 F Mo T 2% 25 BF 9% 2 BR, 5 B
MSC-EXO REMS A2 fif 0C 15 18 M5t e 9% 20 B i i Ak,
JF I IL6 IL-18 [y mRNA %357k, ¥4 TGF-g1
) mRNA k7K, A & MSC-EXO ﬂﬁﬁﬂfﬁ]x
ERNE SEE B 1B M VE . Zhou 457 R I E
miR-126- 3p PR i MSC-EXO Tt KOA KR, :F‘firl}:
KEACE AL IL-18 TNF-a 197E £k B S K,
IJH:,MSC-EXO e 1 200 B 401 400 18 52 Y A T PIL A
Z s A R B 238 R R AR B R IR R
SRR
2.4 ESRIRE AR B E“%E'QHJH@LLF&%E%
241 L 1 PV A0 B 5T 2 1 2 R A P RS P s AR T
PH 2 Z #' 2 B ( mechanistic target of rapamycin,
mTOR ) J& W= 20 il B W51 1 285 22—, i il mTOR
HIZRIBRENE G 2R KOA RF 20 L B Wik , 3 4 4B 240
PEAR TR S Wu 255 BT R B, 8T NG D7 £
MSC-EXO fj %E%i’"ﬁ TL-1B 755 T 4R 40 i 0 Of
Pk A, HAE R BL I AT R 5 40 mTOR A5 ¢, T i
T g iH MSC-EXO /) miRNA 745 5 o , #5% T g
P4 MSC-EXO & 5 miR-100-5P, Luo % ff 57
AL, mTOR mRNA J& miR-100 1) HHEHEAR , f T AR
$ MSC-EXO ] 3 13 miR-100-5P 371 ] mTOR 1) %
TR R I R AN B W
3 N5

MSC-EXO &1 MSC 73 i i) BA7 MSC #7345 B

IHRERY BRI T MSC BoA 5 T I8 TGk AE
FRE PEAT 0 1) P R B A 92 HF e PEAR A A A . MSC-
EXO BE a1 ) B ECM [ A | 85 40 Jd 1 5
JAT AW AAE SO S S R 20 A 1B S A L



- 78 (4 878)

HEIEE 2023 s 11 A 35 5% 11

#] J Trad Chin Orthop Trauma,2023,Vol. 35, No. 11

fEHERCRE L AUB S, 3 5 B A0 AR 1, 2E T E 2%
KOA #f, MSC-EXO fEf& & KOA Hf #1415 77 1l F
AR B, 5 I ST MSC-EXO A B A iR T
KOA W E 257k 5 H AR AL A7 R R
IR TT IS ARG BT, 140 5 5 22 1) i PR T B 2
—HIRARTL

(1]

(2]

L6]

(8]

(9]

S Rk

WEI P, BAO R. Intra-articular mesenchymal stem cell in-
jection for knee osteoarthritis ; mechanisms and clinical evi-
dence[ J]. Int J Mol Sci,2022,24(1) :59.

VITALONI M, BOTTO-VAN BEMDEN A, SCIORTINO
CONTRERAS R M, et al. Global management of patients
with knee osteoarthritis begins with quality of life assess-
ment ; a systematic review[ J ]. BMC Musculoskelet Disord,
2019,20(1) .493.

NELSON A E. Osteoarthritis year in review 2017 clini-
cal[ J]. Osteoarthritis Cartilage,2018,26(3) :319 —325.
GIORGINO R, ALBANO D,FUSCO S, et al. Knee osteoar-
thritis ; epidemiology , pathogenesis, and mesenchymal stem
cells; what else is new? An update [ J]. Int J Mol Sci,
2023,7(24) .6405.

ZENG C,WEI J,PERSSON M S M, et al. Relative efficacy
and safety of topical non-steroidal anti-inflammatory drugs
for osteoarthritis; a systematic review and network meta-a-
nalysis of randomised controlled trials and observational
studies[ J]. Br J Sports Med,2018,52(10) ;642 - 650.
WEI Z J,WANG Q Q,CUI Z G, et al. Which is the most ef-
fective one in knee osteoarthritis treatment from mesenchy-
mal stem cells obtained from different sources? —A sys-
tematic review with conventional and network meta-analyses
of randomized controlled trials[ J]. Ann Transl Med, 2021,
9(6) :452.

MA Z J,YANG J J,LU Y B,et al. Mesenchymal stem cell-
derived exosomes: toward cell-free therapeutic strategies in
regenerative medicine [ J |. World J Stem Cells, 2020,
12(8) :814 —840.

REN S,WANG C,GUO S. Review of the role of mesenchy-
mal stem cells and exosomes derived from mesenchymal
stem cells in the treatment of orthopedic disease[ J]. Med
Sci Monit,2022,28 :€935937.

RILLA K,MUSTONEN A M,ARASU U T,et al. Extracellu-
lar vesicles are integral and functional components of the
extracellular matrix[ J ]. Matrix Biol,2019 (75/76) :201 -
219.
TKACH M, THERY C. Communication by extracellular vesi-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

cles ; where we are and where we need to go[ J . Cell 2016,
164(6) .1226 - 1232.

JEYARAMAN M,MUTHU S, GULATI A, et al. Mesenchy-
mal stem cell-derived exosomes: a potential therapeutic
avenue in knee osteoarthritis [ J ]. Cartilage,2021, 13 (1 _
suppl) ;15728 - 15858S.

FAZAELI H, KALHOR N, NASERPOUR L, et al. A com-
parative study on the effect of exosomes secreted by mesen-
chymal stem cells derived from adipose and bone marrow
tissues in the treatment of osteoarthritis-induced mouse
model[ J |. Biomed Res Int,2021,2021:9688138.

ZENG Q L,LIU D W. Mesenchymal stem cell-derived exo-
somes: an emerging therapeutic strategy for normal and
chronic wound healing [ J ]. World J Clin Cases, 2021,
9(22) :6218 —6233.

ALVAREZ-VIEJO M. Mesenchymal stem cells from differ-
ent sources and their derived exosomes:a pre-clinical per-
spective[ J]. World J Stem Cells,2020,12(2) ;100 —109.
CAO Z,LIU W,QU X, et al. MiR-296-5p inhibits IL-1beta-
induced apoptosis and cartilage degradation in human chon-
drocytes by directly targeting TGF-betal/CTGF/p38MAPK
pathway[ J]. Cell Cycle,2020,19(12) ;1443 - 1453.
WANG Y, YU D, LIU Z, et al. Exosomes from embryonic
mesenchymal stem cells alleviate osteoarthritis through bal-
ancing synthesis and degradation of cartilage extracellular
matrix[ J ]. Stem Cell Res Ther,2017,8(1) :189.

ZHU Y,HUANG Y,JI Q,et al. Interplay between extracel-
lular matrix and neutrophils in diseases [ J]. J Immunol
Res,2021,2021 :8243378.

HE L,HE T,XING J,et al. Bone marrow mesenchymal stem
cell-derived exosomes protect cartilage damage and relieve
knee osteoarthritis pain in a rat model of osteoarthritis[ J ].
Stem Cell Res Ther,2020,11(1) :276.

GAO Z,WANG Q,GUO K, et al. Enppl deficiency caused
chondrocyte apoptosis by inhibiting AMPK signaling path-
way[ J].J Orthop Surg Res,2023,18(1) ;462.

ZHOU X,LIANG H,HU X, et al. BMSC-derived exosomes
from congenital polydactyly tissue alleviate osteoarthritis by
promoting chondrocyte proliferation[ J]. Cell Death Discov,
2020,6(1) .142.

YAN L, LIU G, WU X. Exosomes derived from umbilical
cord mesenchymal stem cells in mechanical environment
show improved osteochondral activity via upregulation of In-
cRNA HI19[ J].J Orthop Translat,2020,26:111 —120.
YAN L, LIU G, WU X. The umbilical cord mesenchymal



HEIEF 2023 £ 11 A %35 %% 11 4 ] Trad Chin Orthop Trauma,2023,Vol. 35,No. 11

(5.879)- 179 -

[23]

[25]

[26]

[27]

(28]

[29]

stem cell-derived exosomal IncRNA H19 improves osteo-
chondral activity through miR-29b-3p/Fox03 axis[J]. Clin
Transl Med,2021,11(1) ;e255.

AP T, W DT 8] FE 5T 20 MR U8 AN IR TR T B G
TROLH BTSRRI ], A2 W 53R )T 2808,
2021,35(9) :970 - 972.

TR, A, SRR, A ) T8 BT AN R IR A M A i
PEECE PR A W OT S B (). W B2, 2022,33(5)
626 - 629.

KUANG M J, HUANG Y,ZHAO X G, et al. Exosomes de-
rived from Wharton” s jelly of human umbilical cord mesen-
chymal stem cells reduce osteocyte apoptosis in glucocorti-
coid-induced osteonecrosis of the femoral head in rats via
the miR-21-PTEN-AKT signalling pathway [ J]. Int J Biol
Sci,2019,15(9) ;1861 - 1871.

Vo€ Je , ZEMG A2, AR5, 45 18] S0 5T 20 M SN I A A E
KN RIGITIBE RO FEIERELT]. RRESLRAIIAE,
2022,39(1) :199 -204.

QI H,LIU D P,XIAO D W, et al. Exosomes derived from
mesenchymal stem cells inhibit mitochondrial dysfunction-
induced apoptosis of chondrocytes via p38, ERK, and Akt
pathways[ J]. In Vitro Cell Dev Biol Anim,2019,55(3):
203 -210.

WANG S, DING P, XIA X, et al. Bugan Rongjin decoction
alleviates inflammation and oxidative stress to treat the post-
menopausal knee osteoarthritis through Wnt signaling path-
way[ J]. Biomed Eng Online,2021,20(1) :103.

DONG J,LI L, FANG X, et al. Exosome-encapsulated mi-
croRNA-127-3p released from bone marrow-derived mesen-
chymal stem cells alleviates osteoarthritis through regulating
CDH11-mediated Wnt/beta-catenin pathway [ J]. J Pain
Res,2021,14:297 -310.

GAJTKO A,BAKK E,HEGEDUS K, et al. IL-18 Induced
cytokine expression by spinal astrocytes can play a role in
the maintenance of chronic inflammatory pain [ J]. Front

Physiol ,2020,11:543331.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

ARIEEE A1) 8L, B, S R ST RIS LRI B
PERELT]. A PR BB e 2t ,2022 ,28 (6) 454 —459.
VONK L A, VAN DOOREMALEN S F J,LIV N, et al. Mes-
enchymal stromal/stem cell-derived extracellular vesicles
promote human cartilage regeneration in vitro[ J ]. Theranos-
tics,2018,8(4) :906 — 920.
ZHANG S,CHUAH S J,LAI R C,et al. MSC exosomes me-
diate cartilage repair by enhancing proliferation, attenuating
apoptosis and modulating immune reactivity [ J]. Biomateri-
als,2018,156.16 - 27.
JIANG K, JIANG T,CHEN Y, et al. Mesenchymal stem cell-
derived exosomes modulate chondrocyte glutamine metabo-
lism to alleviate osteoarthritis progression[ J |. Mediators In-
flamm,2021,2021 :2979124.
T3k, 5509, E A, A BB ) 85T A0 R B AR A
XFJRAE TR P 358 v L e 40 3 50 % 6 40 L s 08 42
HLJ]. KHEEEE25,2022,50(4) .343 —349.
ZHOU Y ,MING J,LI Y et al. Exosomes derived from miR-
126-3p-overexpressing synovial fibroblasts suppress chon-
drocyte inflammation and cartilage degradation in a rat mo-
del of osteoarthritis[ J]. Cell Death Discov,2021,7(1) :37.
XIN Y,JIANG F,YANG C,et al. Role of autophagy in regu-
lating the radiosensitivity of tumor cells[ J]. J Cancer Res
Clin Oncol ,2017,143(11) ;2147 -2157.
AP, A BE . PIBK/Akt/mTOR {5 5 1 #% 76 G &
TRFERILT ] o B 2%35,2021,31(20) 58 - 63.
WU J, KUANG L, CHEN C, et al. MiR-100-5p-abundant
exosomes derived from infrapatellar fat pad MSCs protect ar-
ticular cartilage and ameliorate gait abnormalities via inhibi-
tion of mTOR in osteoarthritis[ J]. Biomaterials,2019,206 ;
87 -100.
LUO P,JIANG C,JI P,et al. Exosomes of stem cells from
human exfoliated deciduous teeth as an anti-inflammatory
agent in temporomandibular joint chondrocytes via miR-100-
5p/mTOR[ J]. Stem Cell Res Ther,2019,10(1) :216.
(HScha H 391:2023-07-18  ARSCHik - H77)

(B2 75 )

[67]

[68]

[69]

ITATANI Y, KAWADA K, YAMAMOTO T, et al. Resist-
ance to anti-angiogenic therapy in cancer-alterations to anti-
VEGF pathway[ J]. Int J Mol Sci,2018,19(4) :1232.
DAKOWICZ D,ZAJKOWSKA M, MROCZKO B. Relationship
between VEGF family members , their receptors and cell death
in the neoplastic transformation of colorectal cancer[J]. Int J
Mol Sci ,2022,23(6) :3375.

HUSSAIN R M,SHAUKAT B A,CIULLA L M, et al. Vas-

[70]

cular endothelial growth factor antagonists: promising play-
ers in the treatment of neovascular age-related macular de-
generation[ J ]. Drug Des Devel Ther, 2021, 15,2653 -
2665.
GUALTIEROTTI R, TAFURI F, ARCUDI S, et al. Current
and emerging approaches for pain management in hemophil-
ic arthropathy[ J]. Pain Ther,2022,11(1) ;1 —15.

(HACHR H 391:2023-04-23 A0S 4 % 2)



