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R, Tk, FRE
5 H KM I BB AR, [ 200032

[RZ] Shb AR —Fh 20 000 = RSN I E SRR AR . SN IBARTE LI 515 48 (osteoarthritis, OA) FIHE ] 1842
ERBRHBATIEBR 27 BAT BN R A5 18] 585 T 4 (mesenchymal stem cell, MSC) 1 A ) 22 7l 40 I A 5 149 S
PREAT AR AR AL A B A S . FErP IS ) iz 0 MISC R IRAMIA A . AL A T A AR IR F 5 7 s
GyiRAS . AR AN AN A P B9 6 RNA (microRNA, miRNA) k1% 5 Hop AN A7 76 3% 25 5, 388 o AE 308 otk fn e
FeFa S A TR . TEH B A0 M PR A aT 2 . MSC X2 8% K 1] B0 4% 240 M 7 1] 434k o SR AE T 1) 0 4 Jfa S0 is Ak i
BRI R AR AR AR A PR B AR S S AN ] 4 R DR NI AT E B BB AT PR ORI S EA T 2508 i P 2 BT F e
g RIS RN

[REIR ] SN s A0 AR R s B BB AT YRS 5 1 FI AL

[(FESES] R684.3 [XHARER] A

Research progress of exosomes derived from different cells in degenerative diseases of orthopedics

ZHANG Qi-chen, JIANG Li-bo, LI Xi-lei*
Department of Orthopedics, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract| Exosomes are membranous vesicle-like microbodies secreted from cells, Exosomes have application value in
the diagnosis and treatment of orthopedic degenerative diseases, mainly osteoarthritis and intervertebral disc degeneration.
Exosomes of various cell sources, including mesenchymal stem cell (MSC), can inhibit chondrocyte degeneration and promote
regeneration. Among them, MSC derived-exosomes are the most widely studied, which have the advantages of abundant cell
resources, high yield, and easy access. The expression profile of microRNAs (miRNA) in chondrocyte exosomes is
significantly different from that of its parent cells, suggesting that exosomes secreted by chondrocytes play an important role in
chondrogenic differentiation and maintenance of chondrocyte homeostasis. In addition, exosomes derived from normal nucleus
pulposus cells can induce migration and differentiation into nucleus pulposus cells of MSC. In some cases, exosomes from
synovial fibroblasts under inflammatory microenvironment may also be a contributing factor for the cartilage degeneration. This
article reviews the studies on exosomes from different cell sources in orthopedic degenerative diseases, which might bring new
ideas for the diagnosis and treatment of these diseases.
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exosomes; cell origin; degenerative diseases of orthopedics; mechanism
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KRBT faF H 3G, Hgg ey
(osteoarthritis, OA) FIME ] 25 1R A28 BY A 4 2K 9
B S EUR BB AF4F (years lived with disability,
YLD) i EEEHA

Tl TR S AR GE R YT 7 0 R i Y B
O BF5E 3 D3 B8 22 AR ) TR 55 7 T T e
TRETAE, Hh T 407 sk A2 7R, N
FHEAG T 40 B 18] 78 5T 1 40 il (mesenchymal stem
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SO AN [7) 200 i SR D5 Ay A1 3 AT B R IR AT M
MBI IE it R HEAT £ o

1 ShbEEyskiEAn1E A

HhUAMA SR —Fh B IR S5 1 1 B AR R 30 ~
150 nmf)/NEEYD, AT 4 22 Fh 20 40 F AR YA
FUT ARG Z R R P ol 2 . b 5
WU T/ R F] JE 4 A 3% 3 Cextracellular
vesicles, EVs), EVs %A fy 2 40 it 6] 22 i 0% B 2
7720 iz Hi miRNA g BRI 285 BT 1 % 422 050 40
i AR AR A AN . e SRR AT 5 5 A P AR
B I 22 AR (multivesicular bodies, MVBs) 5 g
FEER G5 5 ¢ A Mk AV R T30 21 248 ML A7 T Al 28 3 D)
LA TE I 0 R 2 A

TEAEHEA I PN 259 03 W0 TR ) R 1 I AR
ANASURT 53210 37 1A 240 0 1 2R 780 4t R 8 L3 B i W]
Wt 2 R ECR F RV E B IR BT IR 4E R R
AR RSN . SN HE AT 1 2 L5 U
A ARRr e AR AN MR e 1 2 R 1. Herp
HE 4G A MVBs A A G Alix, i b i [
101(TSG101) 44K 38 [ (Hsp60, Hsp70, Hsp90)
FIPUES AR 4 (CD9, CD63, CD81) %5, i Ji 2 | AR
RN RA Fr A . Hoh CDY,.CD63,CD81 45
FMME A CAE A0 W AR 1 A g3 2k 1Y B AR
HEYTY .

2 MSC kiS5 bR 7T RHR 1T I B B 1E

S MSC SR F & - fEA I i 1y 4 41
BESEAN R A 2R U8 1 MSC i 58 & B /H\Xﬂ?’”
%’éﬂiﬂ@ﬂ@zﬁ‘%ﬁfﬁﬁmi‘ﬁumo 55 I WL 45 AR X

IO o B RIS [R] 9 MISC A s AR 119 P9 25400 18 90 45

5t s WA AR E A FE R R

Hi T MSC SMB IR I N B oy % 2 AR
S5 AR Z RPLHTIR e 2. AR
i HATA 52 4 BL. MSC R AN A S 5 HCE &
S CFHERPLS] EE LT 4 S J7H
2.1 AdpmegF MSCREIMNMAR AEY T
&R W RO ATP, Tiﬁiﬁﬁ?&@ﬁ‘ AN TR
R | D9 R R G 2 . X Sl BT 40 P ATP
FEEETR G R A 5 00 G SO S 5 . AT
2 OA SR AN LR AR DI RERE A5 ATP A 2 i
SEEURCE A S AE A B I T KL S5 kA
SRUSI AN, R LR IR A AL B R L7 A ATP

M R A S 100 ¥ 285 O v 5 240 1% i 1) 7K F-
R E T 1020~1002%0, B LASRAMX RN . BB

e fige b HoAth 5 120 BRAR AL 1 A e 18] 7= ) A 2
T SZA A ) AE A I S A A BT AR A A A
s g,
2.2 miawg3gsal 5t 78 OA B ER R, i
THE S I 5 5G9 BB R Bl A0 U
D HRRIEENEH ST, ERENBRE LR
rh [ 5 24 A P 4 4 R [ 35 By 4 L ) S AR S B T
BAERYY, Wi B . MSC 4 Wb B A s A ]
R TR 0 8 B 6 O Al A AL B R
YEH . T— 2 51 40 fa 3 58 55 4K 40 B o AL 5 5 38
HE ST i SMADLAKT 1 ERK 3 %45 , %
| MSC S miRNA (2 1 JE 4% . Bk, MSC
ANIMA &0 150 Z28F miRNA )4 H 32 21 #k 1
Z W) SN, . B A & 4 E (bone
morphogenetic protein, BMP) EL./6 15 5 5 & 41 Jifd
MSC [ #cE 7RI AE T, miR92a 7] 5 BMP 4k
UL noggind MR IE AR HCE A2 A JZ 3G FE . D\
e HE A IE R . K H miR92a i3 ik
A MSC (1 8h s PR B B IE 52 AT 9 #5 WNTSA (135
M GBI & A 0 R S R R A . R
TR T WNTS A AT IS0 HE 58 400 ) 1 4
AR s, WNTSA ﬂﬁi?ﬁ%ﬁﬁ%%ﬁ@@
(matrix metalloproteinases, MMPs) , J& 2 ¥k &
TS SR SR B 2 e Qﬂiﬂ@ﬂl‘%ﬁﬂ’]ﬁ/ﬁi
Fa . s —wmaFsEY R, miR23b 7] R i
A MSC rf B A 08 2016 7 & B 3 A
(protein kinase A, PKA) {553 i i 06 M flE 7 A
MSC [} k8 20 o0 AL

H 53 H-1 (specificity protein 1, Spl) 2% 5
PR~ R H A — D EL A 79 240 e 0 T R B 1 AR
RS, W B, Spl Al A PR /N B I
Ji o R S0 R R B 3 . SRR -
RLCTGF-BD) uf il MSC 4tk miR-135b f4 15
Feik I A Spl IR AR HE A BCE AR aE e

SR, MSC A A & & 1) miRNA o, 45 2
f?/’( & 52 b AR PP T B AR, gl An S )

23|, miR145 78 TGF-83 /- F 19 A\ MSC [n] 51
QEH@%@C*%LTF& i B T S5 H T ek A ) 4
B R M e S I SOX9 25 7K By F ki e 5
R P EB AEAE . S 28 miRNA I
T A R4S R A A A A R e S B R R Y
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TR I 3 R R] 5 e X — i B . Slug
S R A P ) — T EE AR R Y 1 LR AR
B OB MDM2 [ 4. 1 miR221 T 9
MDM2., #ii] 1 Slug B 5 A » I T BHLAS R A2
JE AN I S

PEA A RSMIFFE O HIER] . N MSC A1 (4t 7]
i NHE ] 25 rP 8 A% 40 A 1 3 9 (H EC B BRI 477
A
2.3 mfed e el R SRWECEIESH
THREE Hh AR 20 0 5 HE ) o L R) ST r Y. A A
e A 1 B AN 1 SR LA e S L ) 5
FRERE . AESCE 20 M oh IR — 2B 78 1 25 o7 2%
HRCRR IR A A M R B S5, G RIS SR L R
BEEE 1 32 BB R e S (L VI RL AR IX A S5 R 30
PR . BRI A b ) RS2 A TR A )
A2 MR W) 0 2 9 28 Ak HLAE Db 4 i J& 88 o vh 31
AR, 5 Z R AR 2R LAORAP 300 0 i A A
15 OA SEFEH 2R 20 i 55 200 i ) 5 J5 18] TF i B
X e SRR Ak N N AR s oy s - RN
MMPs, % & H £ B B (a disintegrin and
metalloproteinase with thrombospondin motifs,
ADAMTS) B » S 80 CH ST R f

MSC 4h & # i) miRNA ] g 7 #0641
ECM B fif v K 5 36 B2AE . miR125b T4l (=
4% -1R (interleukin-18, IL-18) 75 5 i) A\ %K & 41 g
Hi ADAMTSA g F5' . miR320 0Jaf F i 1L-18
T4 A B 40 MIMIPL3 f 2 3, AT 4 461
ECM [R>S,

PEAh A AMIFTER B B, N MSC S 54 b A AT

BB B N8 AZ 40 B I, i e MMPLL 3 A 5%
iR I EE R U O .
2.4 RFORAT U0 R SOIE O B R 3R
Bl IL-1R.1L-6  IL-8 I MMP3 25 48 4 4 it [H 1~ |-
AR T B S R BRI R R . i MSC AT
Wit T 3t & IFN-y, TGF-R1, Jif 40 Jfd 4= K N+
(hepatocyte growth factor, HGF) | Ifil £1. Z Jil % -1
(hemeoxygenasel, HO-1), 1L-6 Hl fij 51 & E2
(prostaglandin E2, PGE2) 284 it it ¥ IR/ FH & %
G PR T A P o DT U AR S e B R B 45

MSC S A s & ik 200 F B A Gy 8 5 1
FARYEE D SRy 1 A 45 o3 [ 4 FH A R
R S — B e 45 SR B, MSC 4
WA F] 5 TL-10 F1 TGF-1B S5 4T & N T K ik »

TFREAR N A% B 40 i 45 R TL-18, 116,
TNF-o f1 IL-12p40 {3215 KF.

PEAN BF 7T B IR S, FMA Z G0 10 3 BE 3800 7
OA Ll vh BA FEAE M, 1 MSC Sh A i
By CD59 ) ] 38 i A AL R RMA T B AR
C8.C9 454G, B 1E MAC A5 19 4H i 75 ik » DA if BELLE
OA K.

W Js B3R 4 ANJ5 T MSC A A4 ] i i 1 78
5 G AR PR ST T T B R OA T ] 28018 25 fry v
FEIRIT I M. 3 AR 52 & B0, MSC Ah i i
ALE 4 1) miR-21 PR PTEN 36 % , 4k i
PI3K/AKT {5538 #% , M4 il B A% 4 B A 9 1=

3 REBARMNMEERRBITERBPRER

NS G 31U U UNPINAC Y TR =
FeW Carticular cartilage vesicle, ACV) f) & B IT 44
FHo) ) X R R T OA B L3 HCE N 1
HWHEARTE 50~250 nm, £ 15 %8 1@ F AR, 1
Ab Y BB, IE R BRCE ORI ACY 5
OA B ACV WY E A& & B kie 1 ifa
BEER . SRR RS, OA g4l ACV
AIIE s R 1 05 Eh 445 i, HOH 5 TE 8 3CHE 4i Al
ACV NEY I H L RNA BB AT, OA #%
H ACV RS B M. MIEES LB N
Hz 3 1 ( developmental endothelial locus-1,
DEL-D \Z&RE [ M HorAl 193538 EJH. 5 OA
R OB AR AR AT . ekt ACV 17
A2 ) JB 58 3 - OA AR i ACV W] 5200 1 5 4
A TTINEE OA . (HEFTXT ACV Hri iy
FINMATE B3R 72 b & B B9 FHAT R 56 42 e R

N=
B,

[RIAE M o AT IO A7 22 R T IE 2 2 R D
SNBSS BB A FME R AP HT. BFFE N SRR
TSGR AR IR ) SN I S B BB A
BRI BRI RS AL 04/ NS R o AR AMDT
FEHHESE B R I S A AT AR AL A
RE B TE . X R B T — R aaE R
OB RS ) LUB BB OB .

PR T8 K B IEH B A S OA %k
B A 430 1 AN IR FF miRNA [ 235 1% A 1 . 22
Sto i 2SI WF 5T A B OA BE 4t o) i
SN A miR-95-5p K-\ 2 . i Rk
miR-95-5p Y A JFUACEICE 2 L S0 2% 4 DU AT S 3ok 41 1)
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HE L EALEE (HDAC) 2/8 1y 1E M o M T fif 12
R R SRR A AR ol (COL2AD) VR H
R aggrecan ZEFIE PN, 4] 1L-13. MMPs
(2235 NI B IR

A RIS B A AN I AR Y miRNA [ %35
WSHEARME A B R, ERPFRN EA
Y AL AN A T 95 B2 () 428 372 F miRNA i,

A 62 FIE 1 A 4 0 A S A A Hh 2 TR A AR 25
TERCE AL MNAR 22 57 SR R AT 20 A miRNA
AZEAGE S OA SFECE PR 1 & A A R
PR ABS AR SCE  $ 78 R 201 73 000 114 S0 00 1A A
BB A FNAERS B0 I N AR S B AR L
# 1,

®1 WEBMAMKESNBMET mRNA EREFRFELE EERBE

miRNA

SLSEES B

miR-1[48]

miR-48614
miR-320L33
miR-92al50]

miR-144051]

AT HIDACH , AT AR 55 X0 3R 20 AR DG PR 7 I ) AR R e A KRR & &
FE OA B35 M T8 1 55 R A 0 SRR E AR G

T MMP13 £/ i, ATDCS 4160 TL-1 138 1 JE R /N B 2 e 1 25

WAL PIBK/AKT/mTOR 55380 H e #/)N B AL 20 Fr 184 G RS 4

TEA OA HHEAIE v 137, PR S ACE 4 12\ MMP13 K35 7155

4 EHfbApEkFESNBEETRHBITHERRB B
1EM

TERIBE T R (rheumatoid arthritis, RA) &
ENIVP R SR A I G o = ens O DS RN ]
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OA W RJE¥IB A 43 . 75 RA BE . 1B ERLLF
A AL (synovial fibroblast, SFB) AJ i i >k H F i
20 i PP 200 55T A 114 692 200 B R TS 1) A A AR 3
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FH,
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