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The Role of Exosomes in the Treatment of Orthopedic Diseases
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Abstract : Bone marrow mesenchymal stem cells possess strong paracrine, anti-inflammatory,
immunomodulatory and angiogenic potential. Recent studies have shown that bone marrow
mesenchymal stem cells achieve multiple regulatory functions through exosomes. Exosomes are
extracellular vesicles with a diameter of 40-100nm, a density of 1.13-1.19g/mL, and containing
proteins, RNA and DNA. Exosomes can deliver biological factors, thereby altering the biochemical
characteristics of recipient cells and playing a role in cell communication. Evidence shows that exosomes
derived from mesenchymal stem cells have similar functions to mesenchymal stem cells, while also having
the advantages of low immunogenicity and no tumorigenization. Exosomes have also been isolated from
cells of various sources and possess high proliferation capacity and low immunogenicity. They have been
widely used in regenerative medicine and the treatment of orthopedic diseases. However, at present, there
is still no consensus on the best method for extracting and identifying exosomes, and there is still much
room for exploration regarding the mechanism of exosome treatment for orthopedic diseases. This article
aims to review the current extraction and identification methods of exosomes and the mechanism of
exosome treatment for orthopedic diseases.

Keywords : exosomes; shoulder sleeve; osteoarthritis

—. AEETHAER 5, AR AR IR G IS, IR, B %
TR STTTMAIT . SRT H T ER— R sy, 7R T

SR TAE (MSC) (ENZRETAN, SEESHMT  MIATERT S /7 7 b 0 B LSl

W IRI R RIS AL ST, FER T EEAE TS I, 1SS FRANMG HO (R Rt B T 19 R 4RI OB s 5

SRR AR, GG, B GO, IRET. RN BEE. S, MTRRMKAEUES AR, R TR R

LA, B, . MESE, EEEEALE PSR TARTAAANE  HRTFRSC RIS AR, I, — B TR

Wi, B, HRESMI. FNEMATRE TARRE TR SRR H TR A

1B 1 B A ELEL R A O A 2 SRR 3.0k

WOTE, B4R, B, PRRLg, ARERERVE. B —. SNk

(R e SR B, TS, (7R TN e S Fes

o3 R T R BRI R . I RTRIR TN E A SR 429 50~ 100nm Y MISNIENT, T LLJE 1 — 126

FRRG P, OIAFE, TP, BXH%, WARGHE EVWEAEESESHANIEERK S, SMBATE 1983 FE K

EEEAN: ¥2(1998.2-) 5, #HH M ERET Kk, FH AL E TR W HRE
HAREH: A (1975.06-), 5, M4 E LT, Wk, Bk, BACEEER, Re4£E, FETE B, BXVHRAMLET.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 007



WAUE ML W, VER—FHE L 2R A —F
Bto AN EATC AN 2R IRZE R 3w, JE AR Iz T e
B, VBRI R R B B R e A M O R v
FHAMIMARSS T, 12BN H AT ) ST R AR T iRt T
—ANHTHILA, FFR MBS E IR Rt T g, B
TN VEYY LT AR IR B BRI, B4,
ARG BRI,

W2 WTCRN], SMUAR T AE 2 T (1167 R B B
A, AR DB RO . WEIRITHERR . ARG . Ak
GG, BRI RS, B, MO MR, BURT
N AIVEYT WG PR B I 55 - W E R B, X AR T To
" FARMLYEYY T &, (AR IR, TAIMRIE RSN R
SERITIE TR RAFEAM, BN e S BUR I R ICE TS
Ko BSRBATRA MM B RRERIRTT T ITE I TERA

(—) M S EMR G

JH #4545 (rotator cuffinjury ) A5 JH &M, JH R
I REREAS I WLIIPEN 2 — o A RAEAEHRE S R AN
WIEisghh CIE Hvk . Mgk, Bk, BREk, 258, Heskizzh
&), RNEEITHE, ATEEHBIIUE TR EREAR S T AR EE
SECCT IR JEREE I KENL. KITNAL ANEAL
MIUEZERL, T “wi1” AT R Hy . B RARETT .
XTSRRI E ZeE H 2T, IPlGEm—REmait, #p
GHOFR N JE M e YK SN A U RIS, ROR R MR GT . oIt
FRAEFAREZETAR, JEHZSR R E 7 BOk T IR .
RO A E, BEGEFABE, NMARIZ MO, W
FHREMR . AR EFARMEE RS, IBITIESCE, il
WZAERRIT R, RSk, (5 5 M B BRI AT
R ASTREINBARAE ARG R TR AUR .

HE, AMBARTT DG I A5 B R4 AR S (1 1 i Al A% 1
E s ANBARKE TL-1b & A T TL—1b /2] M1 Egdile
FEL] M2 LR M S HE A IR 7, T 0 B i S b FHZH 27
W5, MEEIGSRAE RN, T2k, (EtHZUEEm
. [FI, AbwRTT US40 R T AR 12 CD206 F1 Arg—1 1
IL-10 ) mRNAZKPHIIN, AT AT EL A6 A2 2 IR 58
77, TRSRRER N

A, AN ] DL i 2 SR SR 5% 8 ol Y A
g, AR EIME G JE MG . &5k, ST DUEE
B AMPK S5 R4ERAI A A SR TS, AMPK (S5
AT L] Wnt/b— 7 PR PTG G I 8 Ak, AT
FMEAR A T . AMPKZE-/ER—A “rPiXifE 35 g
SRAZAR T IR R AR SR T AE TR Bl . AMPK RUBLHS AT LA >
SREFFFE PN, HR, b-HEWEH, MR Wntf550958
NP, WA T DA 43 Mg, s S O 4R ML A SR AR T
[, AMUAATT DRI T/ Rl i A R R b Lo, AT s
B4R Sl LR A 2 s . 1/ L B 38 o e A
HERNARYE, FERTRECENURACIN AL (R ST BB, AN
H A AR I B (1L-1b, IL-640 MMP-9) 94 B4 i

FRBHE (MMP-9F0 MMP-13) &k, A0 /1B 5 52 1
BERFZILLOH . BT DRRFUNZRIE, FRAC IR R R IA
Hk, M4 EE AR IR, T TIMPs 25
o o

L, AN DI AR, R e il A L
R, RSB A G . P LR M L A R M 3
S, RN JE R TEYT R R

(Z) S EBXRTR

BRI (OA) R WA TP, HAHEE g
TR, B AREEOR . PoE T B EREMIP . K25
OA MBI N TR . IIkATRDR, HENERA VAR OA
77 BT R B UG B T R I BN B, R
TR ST PR T RS B mR L B O S (kR A 0GR
B, 5 EEM, R T4 n DGR R AR kR,
BRI R NIRIETT 4 EE MBI T T g, AS0H
THEANBAI B TR INRITE ] o

ANUMATT AZE M- ST 9% o ANUMATHT DUE IS 1] syndecan—1
SRBRE TR, JEIIH] syndecan—1, ARHCE U, WOE
T RCRIIE I B R A IR, # M1 ERdiiany ™4, (2 M2
EOEANML AL p, e I, (2R 4N 7 IL-18 . IL-6F1
TNF- o FIRIEACHRRAL, SR AMIHE T IL-10 REEOE N, 7
AL, GRANIAAR AR () AN A R R AN R A B A ol R
RGN, [N, A AEE I P 4B 4R AL 5 1 45
FERPRZEMR B RTTR . T ST AMIMATRT AZE A DMM B
HCBBIRAIL Rl 70 1L-1 B fEFENT, JXEehM R s 11
TR A SR PAE ADAMTSS [k R4 B A I 2L
AN B I ST HE B AU IANEE R (ECM) (4 BFIFEAR, % OA
HAIEITIEA, 7 OA IR 2 R M TT R IR T H 4
Flo ANIMIIREE T OA R E A E T #HE, 47
ANILRTT IS ST ARG, RE OA K BB /NRORFR A EL. B/
PR L, 10Ah, AN ORAT DU 1B A
8] i1-1 B B P BT SRR ORI EAL, 0bal, 4
1 IncRNAMEG=3HEERIT T IL-1 B - FRIZCE IR E NI
T2, BH IncRNAMEG-3 AT REF#8 /3 il 1T AN R T OATEH .
AN D O TEEAIET, A OA BB 21T 1E
JiER

ANIMARTTDMEHERCBE BRI F A BELG IN (RS, ARt
FECEIER] T AMBARLE IR T IR E HOB HZUR VR 7 2R . MSC
SMUMATTT G OIREE, MR SRR, A BLREE A
IEFFAEIASS . AN ORIE A L] RAR S TR AR TR IR, 6
TR RIS . RN IIG R . S INANIE ML & iR e
VAR, R, fERCE IR R s R, 5T GE
HEFD ATP =AM AR FTRD . SR RO BRI S240t, 7R
BUR, BEMBAIEE AR 2 AR, B BE ST A i A ik
O ARG TR AR, QBT AT A TR R, ATP ™
T, AN TRV B RIAZ B IR T E . SR e B i
BT DAVRANERCE ZR I T ATP P Ao S T AECE A,

008 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



WE AN, AT B2 BB, SN MARTE I IR
TG . ERKL/2R AKT (1985 TR A0 58 35 0 4 B 48 i 1 385 36
BEAl, AN I = AL NS AR VR A MBS ATP, 1E
OAJSRERH, (L AN AL bR 4 2 1 1 = 2 phy Y o e
MM LE, IHE OAMRAFIR BN . BEilt, T2
FECE T R IR R AN PO TR A VA B E L (B 550
PRIEYY OAA & FFWTE h, IL-1b ] TNF-a, IL-6, MMPs
FTNO IR B A%, 117 IL—10F1 TGF—b 4. X L84
WMAMEBITAAE R T, WIFAERKEF (HGF), MATZIN4%RE -1,
TGF-B1, FFRBSERE K fI 400, B Beg g, fa
LA, BTSRRI, WNT3ad e B T g i, %
M, i S AN ES R PR T H s 4 I 22 B A S0k . 4
AN TT LA SEE e RN E R o ANBRTT DM E R, K WNT3a
ERREIRPY, # WNT3a B St & 5oy, A8 ey
ﬁkf)ﬁ\ Eq@% [SII61[71(8] R

ANUMATT LI 45 567 9B I S RVE R, (RE T s
BE 54, RN AN MAKE I 25 Pt AT LA -8 581 4 i
AR HEIE , IR RO AR RTVRITARIET T B

=. &ig

ZE LRTid, BEE AT SNBSS, SN AR BUL 5

243t

JTi O AR R, Ok MR SR Gk T iz M T
ANBERIIEEI, SMBRRITE AR . R/ANEAR SN RS TI 2 R IERY
YRR HITRIAIFE I BRI S RE T

RIS, A AR B R 6T T AV Tt R R HE IR
RPN e NRTE /v’ I B0 S TR (11 L2 W v S R2 SO e
PUBITR AT U A 3R U DUR M AT O 2R 2
N AEM T AR T R ARG . PRIk, ZET MR RIIRI BN
— T AR AT S R TT .

SRT,  HATAIRTGER 2 2 i i 7 s P R G e i iR ST
PRFEST L PR P RCR,, BB B 5 APRym BEre rh Y
QLA SOW BRI, (D TERk S8 SR S F P
HIRINERSE . RIS, SN 2RO P AER LRI LE R T 3
WEAE R T I ARG Y7 AR FF 2 BE— P it as. R, F2ist—0
TIFFER B IR SN RAE A R0 YT, IRITOMIBIRAE IR
bR R NN D I KN N1 c2 SVA N R N NS 7R Tt DR =p g

FEARA, W N G HE— P RSN AR IR 5 ) B (T
e, AN R ICIE SO T ™ Jo I R A 1 e an i iRy
Beo [, ANBATE B RO TG T LR B — (5 A,
ST R FE IR T B R R TR M AR B R 7 AL
ROBHE—PPRR

B2, HEP NIRRT AT RBRIRTT BRI HH A0S o

[11Yi Zhang, Jiayao Bi, Jiayi Huang. Exosome: A Review of Its Classification, Isolation Techniques, Storage, Diagnostic and Targeted Therapy Applications. International
Journal of Nanomedicine 2020:15 6917 - 6934. DOI: 10.2147/1JN.S264498

[2]Yao Huang, Bing He, Lei Wang, Bin Yuan. Bone marrow mesenchymal stem cellderived exosomes promote rotator cuff tendon—bone healing by promoting angiogenesis and
regulating M1 macrophages in rats. Research & Therapy (2020) 11:496 DOI: 10.1186/s13287-020-02005-x

[3]1Xuancheng Zhang,* MD, Zhuochang Cai, Adipose Stem Cell - Derived Exosomes Recover Impaired Matrix Metabolism of Torn Human Rotator Cuff Tendons by Maintaining
Tissue Homeostasis . The American Journal of Sports Medicine 2021;49(4):899 - 908 DOI: 10.1177/0363546521992469

[4]Finosh G Thankam and Devendra K Agrawal. Hypoxia—driven secretion of extracellular matrix proteins in the exosomes reflects the asymptomatic pathology of rotator cuff
tendinopathies. Canadian Journal of Physiology and Pharmacology - 15 August 2020 - DOI: 10.1139/cjpp—2020-0314

[5]1Qi Li, Huilei Yu, Muyang Sun, The tissue origin effect of extracellular vesicles on cartilage and bone regeneration.Acta Biomaterialia 125 (2021) 253 - 266DOI: 10.1016/
j.actbio.2021.02.039

[6]Thomas, B. L., Eldridge, S. E., Nosrati, B., Alvarez, M., Thorup, A.-S., Nalesso, G., Caxaria, S., Barawi, A., Nicholson, J. G., Perretti, M., Gaston—Massuet, C.,
Pitzalis, C., Maloney, A., Moore, A., Jupp, R., & Dell’ Accio, F. (2021). WNT3A-loaded exosomes enable cartilage repair. J Extracell Vesicles, e12088. Doi:10.1002/
jev2.12088

[71Jin Y, Xu M, Zhu H, et al. Therapeutic effects of bone marrow mesenchymal stem cells—derived exosomes on osteoarthritis. J Cell Mol Med. 2021;00:1 - 14. DOI: 10.1111/
jemm. 16860

[8]Jian Wang, Xuanxuan Guo, Zhanrong Kang, Lingbin Qi, Ying Yang, Juan Wang, Jun Xu,and Shane Gao.Roles of Exosomes from Mesenchymal Stem Cells

in Treating OsteoarthritisCELLULAR REPROGRAMMING Volume 22, Number 3, 2020 Mary Ann Liebert, Inc. DOI: 10.1089/cell.2019.0098.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 009



