2022 49 A [ bR R gk September, 2022
¥£328 HoW CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 32 No. 9

TR, BRUR B9, 45, SNIMATE RGEVEREAGAE PR RERE (1], IR e Bk, 2022, 32(9) : 115-121.

Ding TT, Lyu FF, Zhao QY, et al. Research progress of exosomes in systemic sclerosis [ J]. Chin J Comp Med, 2022, 32(9) . 115
-121.

doi; 10.3969/].issn.1671-7856. 2022. 09. 016

SR AE 25 GE M AR AT H B AT 5T E

THA, BRRC, BITE AR, kg

(LNSE RO ALK B, NS Bk 0140102 NS BHE R A A0 Sk R 27 Be
S —Bff e R B KRR e B, NS 03k 01401033 NS BHE R 27 A0 3k I 27 e 55— B i B g 0 S 36 38
(WS AR X AR SRR ), NSEH 3k 014010)

[HZE] SNBAE N RS /N, SRR B AL 1) microRNA \mRNA | Z [ JU7 4 41 it [v] 38
W EZEA, P RINMAES RERNER, 25 B 5 SR B0 0 & X R dT , JE A VR 12 Mgk
SR BCEMFREY . Ak SMBMRTT B FAVE SR e W AR W Ak . RGEETEALIE (systemic sclerosis, SSc) &—Fl

A B B PR, R ALE S S | e TR RS B SR IR Al Ak, FEDFSE SSe i KW
B 5 TS T AN R R 3 Tl PRIGTT 7 m oY . A SCERIR T AN IR 20 i T fg , SMIMATE SSe & L
Bz iE I M TEAEAE .

[RgIA]  SNBIR; RGP AT S WY 183497

[HE452ES] R-33 [ XER#RIRA] A [XEHS) 1671-7856 (2022) 09-0115-07

Research progress of exosomes in systemic sclerosis

DING Tiantian'*, LYU Fengfeng’, ZHAO Qiaoying”, SUN Xiaolin®*, WANG Yongfu®*"
(1. Baotou Medical College, Inner Mongolia University of Science and Technology, Baotou 014010, China.
2. Department of Rheumatology, the First Affiliated Hospital of Baotou Medical College, Inner Mongolia University of
Science and Technology, Baotou 014010. 3. Central Laboratory of the First Affiliated Hospital of Baotou Medical College,
Inner Mongolia University of Science and Technology (Key Laboratory of Autoimmunity of Inner Mongolia) , Baotou 014010)

[ Abstract] Exosomes are small vesicles that can be secreted by most cells. Exosomes and their miRNA, mRNA
and proteins play an important role in intercellular communication. Specifically, exosomes play an immunoregulatory role,
participate in the pathogenesis and immunotherapy of autoimmune diseases, and can be used as effective biomarkers for
diagnosis of diseases. In addition, exosomes can be used as biological carriers for drug delivery. Systemic sclerosis (SSc)
is a complex autoimmune disease whose pathogenesis includes vascular damage, immune abnormalities, and fibrosis of
internal organs and skin. In recent years, good progress has been made in the study of the pathogenesis of SSc, which has
promoted research on clinical treatments. This article reviews the composition and function of exosomes, and their potential
role in the pathogenesis, diagnosis and treatment of SSc.
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HPIAR 40 ~ 150 nm R J57 0023 6 38 91, 3% 3¢
PG R 11 DNA RNA SR 246 R a2 M5
RECR P81 10 N W e S2 B A . MR i 5 v
TR T 2T i P B BRAA S Hy 22 3 N R[]
PN R RSO TR B, 24 25 40 DN AR I 5 5 JBEAH B il
A N RBERE R A AN LR A i
HEAT EH AR MM, T iR A0 B AR T AN
SRk iU W DR =R ==Y g O
LESSTN 1Y U R 1) U S o B e
RIS, AT DATE PR B 3R 5 /A8 Ml o6 0 R VR
MRV R 7L | B SR VORI PR IR S 2 R RO R
SMIMA A VE 2 A4 W) F DI Re, B 45 15t 1% W) 5T 0
GRE I T 55 e AN PR S A
AR ET T T RE 5 F B S e B 14 o ML ok 2
DIRHSG A ihyy b R 2AE I, OF Al 4 g2
WrBEIR AT A AR S, AT IR 2R G AIE (sjogren” s
syndrome, SS) . & 4 £ i fL JiE ( systemic sclerosis,
SSec) A28 KM 56 5 & (rheumatoid arthritis, RA)
&, ARSCETEVIBIMMATE SSe h iy Fofi ke

1 AphibE

1.1 SMBEHEIBEE

HNIMAE T R /N K 40 ~ 150 nm 1 40 g A ER T 4
0, B 2P ORIE 1 P O R, A
TREAE H R AR IR RS Rl R o Ak
WA E A R 2R FE TP iR Re s S 5 i
PR 2R W kAR B B B, W0 ESCRT & & 14
ALIX TSG101, 55 iz Figh & Dhe % Ul HH X &
P15, U1 RaB GTPases FIBEEE 41, AMIMA LA
FEPUSHAFE 1 (CD9,CD63 ,CD81 i1 CD82)  #ff 5
1 (HSP70 HSP90) XA 1 11 288K, b 24
LB 53 ( EpCAM ) Al A3 J 524K (HER ) ZE 5 1Y
BBV S AN A% R AU RNA A DNA, I
T RNA B 58I & A R RA G, E BTSRRIV
BEAZIR (miRNA) 5 AR (mRNA ) |, KAk AE S
R MEAZ IR (IncRNA ), AMIA A R 59 R R £ B AL §5
JIEL T A | OO A R R e | W R T 22 R i
FRER S T AR TS A 4 B 40, IE S
FHMBAR P B B BT A% R | I A5 ol 440 i R
S HAE A IR R FEIRE
1.2 ShERyTheE

SMIMAS ARG S, TS 5F B AL
i RAE DU MR AR R A AR S

R AW R I, S A7 4 ) 5 R i
FRAG AR, 5 A0 WA U D20 i 3 TR T, S
AT RS2 A M B A L A, MR T A )
B A A ) T S e S B S S, AN MR I
)5 A2 PR AR B B R FF B IR T AR A
FAh e 12 3 32 PR 240 L, 8005 S o 2% 15
PRI AR Sy A, I A R I A
I3 RSz ST LA M PN 2 AR LR S e
AR A ISR TE T B A0 T R PR T
SN INBRIE S5 G e Y AR BT R R S
B G AN e e Bl R AT

2 SSc

SSc MR RN i A B S ek 25 4 4 2

5, o A TR T R G PR AL E ((diffuse systemic
sclerosis, dSSc) A J&) FR 4 & 4t P 4 AL JE ( localized
systemic sclerosis, 1SSc) ., H Rl & F R G MAE LAE AY
KARAL AR SE 4 A, BR T AT RE A 8L 5 PR R
RO, IBEHE Y B P40 AT A3 A v i A R AR e
PEFRGE S R LT 4k 40 i 2 BE A 3 R ALY,
g% S T REAE HE SSe £F 4k Ak, W] o £F 4 Akt v fig
PESEGBEANMLIE L, s SH WS SSe MY I B L
A, REEWTTE R U I A& B 105 2 e 25 40 A 3
W DR e S A 5 B B R e AT
YEfl 3 FAHE AL, BOR B Z RS B SN R S
SSe WY MLAE 4510 | S S AT AL 2% UIAH G

3 SMMEE SSc

3.1 SMMESMERE

AMIBR AR Z R AR Bz UE 5, il
AT DU A A R, AT AR 2 A 5 T R
(PR MR L Z R0 XS 5ok A AR 4140
SRR A B R 1Y) K R, A A A 2 i A A L B B RN
228,

SSe Il IRAELE SSe 1) & Ik ML Hh ke 25 % O A
. #VERIA LR 5 R S8 Bt A 35 1488
BRI A B A=, SSe L4579 742 = B2 P & Z MY
SRS, 7E SSe B P, BN LA A/ ML
(1) S S 0 2R R I A5 A ket A s 4 2 ot 3
SEum A A A K, i N R R
(VEGF) W23k, S BUMLE P 5K 5 | P 2 4 i i
R R BERSUE TR OB LA . SSe il 2% VEGF 7K
Fh i, B AT DL i 4 AR ., VEGF K& 3 37 {&
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VEGFRI1 1 VEGFR2 £ SSc H % Jz Jik v il 26 1k 4
It BRT VEGF KTt 4k, SSe M B H 1k
BT A= B T 5 08 1 AR R KO 1 S
BRI R A A ER 4 (interleukin 4,
TL-4) 2 i R 5 DL A AR B ik 4 25 1 (CXCLA)
LGP A8 AR L T KO TR, B -1 R B
T JA#AE KT (PGF) S ZF 4k 40 g A= K 71 2
(FGF-2) LA R/ AT A= A & R ( PDGF ) 4542 i
AR R

rhPR 2 LR R Y SN IR S 5 SSe 1Y It A e
A O R R 2 R T RS S AR il S HE Y R
P40 S5, AR ZEAR AT A P R g R
9% SSc fBFH BN L4 Az B 1 B & B SSe
ST P L 20 L A A A A TN 3R B At A PN
B 203 B AT RS, oA e 20 A 1 A T B
i@ AP EHEZER, HIL SSe & BT
AT 24 A T 1 &1 I P ELA o il i A AR P

FEWFFEINIMAXT SSe 155 11 A Hh A A e AV FH s
KL, GIEH 2 E A, SSe /N U I 7 AN AR K
- AKX R/ T RE R BT SSe H Y Il S
G A S AR I Bz R 2H 21 ) I 3 A R 7 B
Yo, MIESNBEAKEREILS SSe 145 3% 528 K PR
KZ, FLARE A 75 A WA AR K F BRI SSe /I B
U BRI 52 R, A I 52 R I% SSe /N AT BE
TEERSBERF I BRI T 0T SR AR K -, 33X it ok X
IR TR SRR S B A IR K
CNETEIR, 5 20 25 5 B0 Rz Bk 15 97 sV 1 e
JRU TRV SN SSe /R LA
S SLI & B, A E TN R % vh i, A
PRI G2 P AL BRI SSe /N BUR JBA% 1 A e 1)
B, A A AL B /N BT L2 T AU R ol A
I B o2 FR 3 PR K A R, A 33 ok
PRI ANBMAIAYT SSe /N AT /N A% T AL A
3.2 MiMESRBERS

SSec [ARFIE R B S 3T A R0 4 B R 7 10 7= A DA K
SR R RIS, S 5 AR R E
15 IL-4 4/ % 6 (interleukin 6,1L-6) AL A=
£ K -B ( transforming growth factor-g, TGF-B) %%,
KRS R S 2P G RE AN A, B0 T 40 AL B A
PRGN B 20 A AN WA 45 7F SSe B 1y
Z ZAVE D B AU T 20 AR [ e A R T
N, 5 T G R T R S BEE SSe 1Y &S AL il
Hr g R LA £, 0 R R M e R G S T LA

Sk [ BHURE e AT A SR B i g
B 5 A ShURR A ARG IR IER SSe H &
PURTERR P B R X, H BYURAAER
BT SSc B2 W, I T ™ o A8 R R 12 Jie , £91)
n, 7E AT BR KSR I8 M SSe #834 Hh al 4G I 21 47T P Bz 20
M B BRI AT A A0 bR, 95 PN R 4 oA
T BT e AN s A

ok 72 G0 AN [R) B 40 R 1) A1 8 1 1T R 25 91
B E IV, FE SSe HH T E & B /KT A2 41 i
SRR AN A I H I W] BEAE IR 5 N B 4 YA T
FAEAER, N R AR TR B AN SSe Bz [k AR
o R 22 CD8*CD25 15 1 T 4 L Rl iy 41
WA ST AT REAE TR T PE T 40 M A5 00 S 22 4 ) e
REEBAEN, RasRERM, KR CD8*CD25 i
TVE T 4RO A MAMA 25 LT CD8* CD25 " I 15
PET 4, AT A0 CD8* T 4 A 52 1o e i Jes G 92 |
HFRER CD8" CD25™ 7 ¥ T 4 i 7 4k K¢ A S it
T ERAEEEAERT FIL, ok B K4k CD8TCD25”
JETHE T A0 A SMIMA T RE R SSe DA K H B fe i
PP s ia T R )

ANTRI G 38 BG4 S0 VB R A s A 2 5 AN Ti) F 4 58
YER . B 20 55 — A~ BE 05 43 Wb 1 I 1% 1) f 32 240
i, UM (APC) (AnM SR A0 A B k2
YHARLAE ) 3 ih ) S IAA B B SR o DL R A
LI 2 ME 2 G K (major histocompatibility complex,
MHC) I 2651 1 2% A%, APC i3 5 B A0 B AE
L YU R AR M 2 kS MHC 43 F45 &,
R 22 BR R B, B 113 A 7 D B 2 il 49
R RN VR R, S AR B R
2328 T i A R 9 G 8 S I R R AR SR R Y L
FEREL B 20 M A U5 1 S0 A AR T LA 3 S CDAT T
i, Z 5 mkE A SRS . BTk
WMAZ: St J5 58, BT Gk = H e 4t 52 40 A, Ah
ML BERS ML E CDATT 41 A1 CD8™ T AR AY TG AL , 38
TRRER N B AT A A bk LR A0 AR 20
% (LCL) 7 4 MHCII" FasL' #M WA 44, H: 7T L% &
CD4'T M ga =1, SR M0 H AT C FoM k2 5
SSc H B RS B Z EdE , B T i — R R
3.3 MRS F4EK

YAl — B A B LARNE S 25 44

A AR LS LTI . WUBLEF 4E 240 & SSc
LY IR S RN AN B, £F Ak & A — A~
TR SR T AR A0 1) LR ET E AN B e Ak, hiF 2
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PREFLEALIRFOR B> SRl ]t b H -]
FEAREAR L Ak A LA T 46 20 1, 4 i A5 PN R 40 i
M5 WLAN M | 35 A6 18 L RS 2T 4 240 it o] &
JBEJRER 1, B 8 A0 M A 36 S5, AT 5 SR AR
M H A0 A0 ) R R A e A T i S50 S 2 4L
M PR LT S Ak,

LR E 5l T S8 SSe £F 4k 1k, A1 H% TGF-B
5% Wnt {55 Toll #3214 4 {55 (TLR4) .NOTCH
55 IEPERE (ROS) A= A, BR 4 B0l R 06 28 1
fitt (AMPK) f5 5 . 1L-6 Al 41 M /v & 23 (interleukin
23,11-23) S HAB KN Z D TGF-B 1l i 5 i 45 4 41
e 1) UL B 2T 45 A0 M 5 Ak, 2 380 SSe 1 b i B
ZAERK A, RERs i /MR A2, Wit 187852
SSc HRFEETE b R EF 4k 20 ) F B4 I, Wnt-3a 3
1 B-catenin, il 0 RY £ 4 41 Ji 384 58 FIE % | i D 56
FEWSC e, WL £ 4t 41 i 434k, IF38 13 TGF-B 15 5%
SHsReF i L LN F 3k, NOTCH 155 7E SSe ¥
YIS, IR A e b R E R EAE A, Btz
ON, SEYEA KB5S TLRG, JoRFpe 4
XTHIL B 21 4 48 e i 0% K 2 & AR 7E TLRs [ 30 5%
i, BHWT TLR4 15 515 5 5 BOUL B EF 4 40 i 4% £k A
SEFE S T AL LT AL Bl ARk
XHAMIMA S H B G5 M B & e AL R ABIEST,
T SHe R 2 B S 7R A [) Sk VR ) A0 6 4R B S0 I AR AT
) RNA 5 SSe B &S VAR E

SSe F8 5 Bz kAT Hh BLAS BT D0, 45 B0 E e Al
AL R TE I8 g0 DRI B R AG5 ET
HXF SSe BH B IREE BT INMA 5 AR £F
A AR5 PR A DG W20 S T A i 380 3 A
HNIMA K L SR 5 A% 1 45 40T A S e AN, I
WEANAE , TS FIL 2R B LT 4k 2 IR
AR T B TR A0 L ) S8 L AR SE AT AT R AR T
NN W5 T 40 Ml ( adipose-derived mesenchymal stem
cells, ADMSCs ) 25 (1) &1 WA 1 2 75 5 18 3l P N\ 28 .
R ST A i 0 1548, AR S50 @ &, iR &
B ADMSCs SHe Y i A1 A 1T e N 28 B0 1 28 24 240
P, AR AR ) AR ik N IS B B Bl F 4 4
(3 8 FET RS, 0 e D5 o, T) s 398 in 1 B 41
AN 0BRGN E AR -1 T AR I
Y N SN (I T TN = S iR e
AEMY miRNAs A9 & 4, M s fz ik f 2200 55
A TEEGE AN ADMSCs 3K U5 1) 40 b (4 X6 J2 19k 455 11
AA BRI R & B, ADMSCs K H SR U 4 A1 b A< I

FHEAN T SZ AR miR-19b fYFE 3K M4 miR-
19b 530 ADMSCs e V5 A A1 I 1R R 96 7 RESR AR A1
ST K I ADMSCs S 5 59 ZR WA miR-19b
W R CC PR 1(CCLL) iy 38
AR R JR A% 1 AT . TGF-B 3 [ A G 7T
el WAL BEGG O f . X — & Bl fEA B
T & AR AL AT ik

BSCET A 4 A U5 1 A1 A 0] DL S 2R AL
FE SSc H 3 8 XF B IE BN K R AR 4 L SSe
B AT AN & B, AE SSe HR B Uk i 2T 4k 40 Jifg
rPOLEE EAMIMARRIC CD63 .CD9 HI CD81 fl £ ik 1
i, 2 B AN IAAK -3, 1 ELR VR SSe £ AT
YA A 35 IR T B ol A1 T AU o2 1)
mRNA 7K {2 35 34 0, A0 WA 5 2 3% n vl RE i
SSc B LT AEAN AL T A J5 % 3838 fin, A fi2
BELF AL, AR, DA SSe SR AT 4k 40 i 15 37 3
O3 B8 B AN AR T DA S AT e A i rh T B
IR E Nl IR AMNIMA AT ES 5 SSe 1Y
EaR A

AR5 2 30 v 1 A A0 i OB DR 1) S0 s AR B iR 2
%5 SSc KIEHLEIHEFAEPE miRNAs F1 IncRNAs, Xf
dSSc A& v PR 48 A R U By b W A& miRNA Al
IncRNA Rkl #E 4T R G 0 b, KL T 5 5 b4 11
miRNAs . IncRNAs F1 mRNAs #1389 15 5 1%, t 45
Wnt AMPK IL-23 F1 NOTCH {5538 % , 7] i 4 5 H1
S SSe LR 4EALAH I FE R X, dSSe f
rh R A YR A A AR T I Wt , AMPK | 1L-23
I NOTCH 15 538 B, R LT e b i R 2ED, X2
B—ARG AT dSSe HAE H R 41 i Sk R A S 2
& miRNA Fl IncRNA FRikjEMBFST, —2 5 SSc 4F
AL A K B9 IncRNA-miRNA-mRNA 1] fig J& dSSe
TELER AL DIFR S P FIIR T HE A {HIX 28 RNA (2B D)
LUIRE NI AH AT 5l A Fr it — PR R

4 SMBMETE SSc KIS A RIETE R A

HNIBARA AT LI Sy A Wb i 12 Wi s |, i
AR Z MR 3697 70 AE il PRI2 W L, S
PRTRESEA R A Wb AR W), REAS BB H AT BLA /Y
TRAMEIT LS W, S AR H5 3 (4 4% Fh 2 F BTN
miRNAs , JE A4 H B R Ha 1E N 125 Rl 1 R
UFIA bR S MR IR, S A P 2% Bl 2 1 K
ARG E i RO T DL 2 B O A
WA Wbr 5, T2 SSc PPl B E Ji 1 ™ 5
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TR B VP Al 8 X IRIT I R, Ah WA AR Y
miRNAs 14 A Y bR 5 W) 50E <8 3 Rt A 240 i v 4
A BUR B M W ) — R WO
miRNAs J2/NKJ (29 22 AR ) AR G b5 A0 AL £
SEHY RNA | BESTERE s J5 8 7 5 2 1 g B Ak P 1Y)
FIK EFF miRNAs KA SSe ¥ 75 1 &R 12 Wi Fn 15
JEFRCH S TG AIATT I, BT KR LA
SR A RO ) 5 1 | SN I 1R — R Y T 2
b AR E R VE 2 0T 0 2 ) i % 1 2R
T AR BR A ARRL - | SUBORE 7K B8 S 45, (H IX 2
BARRZ BA YR AR 2 B e %
18 A W R 2 R 2 W e e 5 Tl s, T A B A
2 A LA I 0 A 24 ) i 22 B8RS B4 i 10
ROAEALE L RGF0Y AW R B ReE ke B A
AR B AR /N BE R G s SR SRS
B RGN DOKFENL 25 25 R G i KB S5 g
4 25 ) B T % B A AR AL, B RR Sl 25 P 1]
H AT AR 2R W, S WA 9 45 FH 38 AT LA oK R TG 4
JHLIRA A 325 T 1) T % B9 iy

TR R 22 BRI ST UE S MIMART SSe AR/ N A
IATEH . TEMIBRE R T SSe /MUY rh A 5%
JieHY 18] 78 )51 120 A2 ( umbilical cord mesenchymal stem
cells, UCMSCs ) >R U fr) S 18 1 36F B Bz 21 e AL 1) 52
Wi, 25 R R SSe /N4 UCMSCs R i SN A 16
IPIRIRE T EL R Akl b T LR SR IR T
BT HEMTHEURIE . tesh, UCMSCs SR B 1k 1A
i T YR et T Y AT o P LU 2 1 (o
smooth muscle actin, a-SMA) HJFi5, 1F UCMSCs
KA SN IR KL BR (/N B, TGF-B/Smad 55 18
HeZ 2P H Y S5 R UCMSCs 2 U5 14 70 1
AT LATE 3 F 98 TGF-B/Smad 15518 F& U6 55 £L Kz
£TAEA T VLR ET 24 40 1 980 A R ST AR, DA T 5
T SSc BIRU/INEUY B IREF AL

AN, B BE A 7T BT 40 8 ( bone marrow
mesenchymal stem cells, BM-MSCs ) fiT4= fY 7 ib A J&
AR I A 200 K B0 5 A 1R 2 e e [ 1
5 BM-MSCs FEHIAHIR, rladad [ B A% S v 1
Thee, RT3 ok 3 e % o3 1 FI KL 28 32 4K R S5
UL S Y R A e = e A R S N
REJE IR YT 9 B AR R A SSe A5 HLAh [ B F e e
WIHBT 24 ANBR T miR-151-5p & — A
R PRR S, 78 SSc /N RS AL b kg AR fA
BM-MSCs BEHLH SMB AT & 47 (19 miR-151-5p 4 H

F3Z & BM-MSCs H, M1 #0 il TL4Re 9 3% 35 1
mTOR 3 [ 14 I8 LAKS 58 B R 4316 31 320 g 2
6 miR-151-5p (4 B 45 25 0T DL SSe /B
F1A) B TR 70 5 240 453 40 0 1 ks A 488 i G 5 4
W D e g A, IX FR B miR-151-5p Al BBJZI2TR
SSe AUHES MR 5 15 BM-MSCs 2 V5 &9 4 s A
A i 2 SR KA 10 SSe /N U kAT 4k AL A
RAE . BM-MSCs > 5 19 S A 44 Inb 20 /0 1 96 22 Bz
PR H B D ) 5 D o-SMA T UL 2T 4 40 L F CD68*
E WM . EATTERER T AT 4E 20 1 A
JFAT TGF-B 3244 1 iy FRiK, LAh, miRNA 43 #T i
7, BM-MSCs KI5 SMMAH A JLFT miRNAs BHA
PULF ALV RE . 76 AT 2 41 H ad 3k miR-196b-
Sp WEME 1R R A o2 BFREDY, hkal
1, AN miR-196b-5p #IHI T %9 i J5L 26 14 10 3 3k
A HESE BM-MSCs 3 U5 () 7 s (A1 i) SSe /)N FRASE 7
SERRE AL B HLI Z — . PR, i MSCs SR Y
HMNILATT BE IR YT R G0 P R A A — RV TE 19 3R
VIR,

H AT FEAR FRF A b4 SSe A8 /N B
TEIGITVER] , WA Rt SSe HE HEATITST , IR R
ANIMATE SSe HAYIGIRIL . M SSe £ I 143
BN | T AN 18 FhPTLT AR A 9 Fh{R LT 4k
b miRNA A9 5, 5 155 I3 2 WA L, SSe i
THAMBA TS 10 DL 4E4L miRNAs 1870, 6 I
£F 4 miRNAs 3400, A, 78 1eSSe Fl deSSe &
R & AN I AR ) 8 S miRNAs /K- i A
[0 3% FE ik 46 miRNAs A] B2 X 43 SSc iV %Y (1)
AWM ER AR EY . MR BRI kg SSe B
I35 53 B8 1 S IR AE AR A1 5 | S 1E # N BZ Bk B &F
0 i P 2T A 3 R RN T AR D B AT 4 R
FEA R W, B SSe FRE I I AR IR A 1Y
miRNA 7R 1 B 8 W £F 4 AL R AE IR AR AMA T 1
HONET AN A LT A R TS IR i T SR IR A
HNIBMARIR T & SSc 2 Wi MG A= Prbs s P T ek
JEAN AT BEZIRYT SSe M —Fhugr iz, B 4ER k42
YAk SSe FRAVY” e 2] By A4 K 32 5 0w 1) DX I, AT
REL 1 33 ol 585 R A9 O £ AL I TE T

ZE L TIR X 4 S B B A R i L [R] 3 i
20 ISR IR A ANIMATE SSe BIiZWHAYT T R B
KW 1, I HAEVE 2 A B e PEB s th & 4512 Wi
RITVER . SR FH AN IR AR iR 7 250 A R BR
PE SN A 32 ORI 43 25 1 AR OR 58 38 |, 2 SR UK
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1R S38h AU VRAE o 245 ik A 11 2 e
%, 3 T RESE: PO SN IR A 8 — 38 7 R IR T E TR
AACHHNE, T B AR R 5 1 28 [ A R
SRIRAE SR FH A M I A s THT s DR 4 9k 5 PRI HE
LIS P 90 1 0 000 A AR ) B 2 U HE R R
891, IR O — AU 25577

5 45iE

SSc s — I 2 YR PE B B S e PR B, L I
IR RBESEH AL N RS HETH Tz
AW SGRTT , 2 S EOE T E R R, Ah
PRI R A 73 Wb ) AT Z R DI RE Y/ N, b
WKL SSe (AR LT S R D], IFAE I A AL B
PESE R EFHEAL 3 ANT7 AR

TEMLTE AR IRHY SN SSe MR8 FIRT 5T
R IR JER 15 9 1M1 o P 98 R ) 24 A 3 A LY A1
PRACH AR SSe [ R F W, b n] R,
FE SSe H BT UL AR LA S, e M A e , Tl e
ES RN N R A R NG ]
T MR D kTR A TR S AR - Bk ik
1t B M1 B VB R, LT A/ A AR el 5 | Y i A
SN T B IR A K- BRI AT RE P R 4 3 T SSe
Wt HIEIR A o SR, BIFSE LU 1 B ik 35t 9 J
F4 L 75 1 B2 R SN IR K AT e B 35 A A G
Yo BEAh 7 SSe MIIEH Bk Ff A K 20 i S0 il 1A 3
IR IO e 22 5, IR G Bk — 2B O AT 7 o Uk
WA e, A P A S BTR R = A e H
SRR I K LT ke 5 B 2R . A IR AR fE
A F B SO R ) E A fih A sl 4k 55 EE A
BRI S AN WA RE AR E ) B S 5 PR B v i
VERIR S5 . TS e BLAMIB 1A Ph B9 11 B 470 D el
A B UABTR , IF BELE 1 B S PR f8 & v fik
K E B B SO, R R OE T AN A ATV SSe
A SRR B Z R B W — PR

SN IBAA BT SSe BIIZWT RARYT  IARK A1l
PRE IS A B B PR B 14 T8 1 A W b 7 W AL
Jrl, REIEE R, SN RAE A B e e P B 1Y
A BRI B BE Pk BT AR, HATAAN]
XX BEHE I TR IR A 1A o0 KB DI E LA S R
VRN A WIRR RN 367 A 8 B G P (1
MARSE A T iR AN UL B L Al RN T SEATS Ak
THRIIG B, 5 HAZAA L, X SSe ALl H o
WMARIBE SEAR RSB A, XoF T4 Wb A T T 1l R AT 5

WS, &5, RE RSP 9L 56 1 B hl B e A
SRS T AN 2 Ak (B A SR T B R R SE g6 ok
PR T 0 PR A 22 4 5 vk, MM AT Lk U8
F e i S R 6] ) 1) 78 o T A i, 7 ik — 2
SERGHEFTAS [R] (1] 72 5 T 240 i >F A A1 6 1 11 L
Rtk Xt SSe HVEHIALEHI LA K H T SSe 12 H B
FEPESIR B R 8 SRk, e, BTSN AR )
SREBSUIAT I FE B RE 77 40 3 A XoF 2050 {1 45 ) R, ] 412
T AN (R S0 o IR ER A s A A, 2 T B Y
[, R, HER T i — 2 PR R SN I A P2
FTRE S ANBARTE SSe K99 L BA2T6 T 1 T TEAE
FH 74T 22 4 s 8 F IR

S 30k

[ 1] Kalluri R. The biology and function of exosomes in cancer [ J]. J
Clin Invest, 2016, 126(4) . 1208-1215.

[2] Zhu T, Wang Y, Jin H, et al. The role of exosome in
autoimmune connective tissue disease [ J]. Ann Med, 2019, 51
(2).101-108.

[3] Xu H, Jia S, Xu H. Potential therapeutic applications of
exosomes in different autoimmune diseases [ J]. Clin Immunol
2019, 205 116-124.

[ 4] Natasha G, Gundogan B, Tan A, et al. Exosomes as
immunotheranostic nanoparticles [ J]. Clin Ther, 2014, 36(6) .
820-829.

[5] LiL, ZuoX, LiuD, etal. The profiles of miRNAs and IncRNAs
in peripheral blood neutrophils exosomes of diffuse cutaneous
systemic sclerosis [ J]. J Dermatol Sci, 2020, 98(2) ; 88-97.

[ 6] LiuY, Shi K, Chen Y, et al. Exosomes and their role in cancer
progression [ J]. Front Oncol, 2021, 11; 639159.

[ 7] Greening DW, Gopal SK, Xu R, et al. Exosomes and their roles
in immune regulation and cancer [ J]. Semin Cell Dev Biol,
2015, 40, 72-81.

[ 8] Colletti M, Galardi A, De Santis M, et al. Exosomes in systemic
sclerosis: messengers between immune, vascular and fibrotic
components [ J]. Int J Mol Sci, 2019, 20(18) ; 4337.

[ 9] Brown M, O’ reilly S. The immunopathogenesis of fibrosis in
systemic sclerosis [ J]. Clin Exp Immunol, 2019, 195(3) ;: 310
-321.

[10] Cao Y, Xu Y, Chen C, et al. Local delivery of USC-derived
exosomes harboring ANGPTL3 enhances spinal cord functional
recovery after injury by promoting angiogenesis [ J]. Stem Cell
Res Ther, 2021, 12(1) ; 20.

[11] Pattanaik D, Brown M, Postlethwaite BC, et al. Pathogenesis of
systemic sclerosis [ J]. Front Immunol, 2015, 6. 272.

[12] Deb A, Gupta S, Mazumder PB. Exosomes: a new horizon in
modern medicine [ J]. Life Sci, 2021, 264 . 118623.

[13] LiL, Zuo X, Xiao Y, et al. Neutrophil-derived exosome from

systemic sclerosis inhibits the proliferation and migration of



R P AR R A4 2022 4E 9 ASE 32 B4 9 Chin J Comp Med, September 2022, Vol. 32,No. 9 121

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

endothelial cells [ J].
526(2) : 334-340.

Biochem Biophys Res Commun, 2020,

Nakamura K, Jinnin M, Harada M, et al. Altered expression of
CD63 and exosomes in scleroderma dermal fibroblasts [ J]. J
Dermatol Sci, 2016, 84(1): 30-39.

Xie Y, Zhang X, Zhao T, et al. Natural CD8" 25" regulatory T
cell-secreted exosomes capable of suppressing cytotoxic T
lymphocyte-mediated immunity against B16 melanoma [ J .
Biochem Biophys Res Commun, 2013, 438(1) . 152-155.
Beach A, Zhang HG, Ratajczak MZ, et al. Exosomes: an
overview of Biogenesis, composition and role in ovarian cancer
[J]. J Ovarian Res, 2014, 7(1) . 14.

Zhang B, Yin Y, Lai RC, et al. Immunotherapeutic potential of
extracellular vesicles [ J]. Front Immunol, 2014, 5. 518.
Admyre C, Johansson SM, Paulie S, et al.
stimulation of peripheral human T cells detected by ELISPOT
[J]. Eur J Immunol, 2006, 36(7) : 1772-1781.

Klinker MW, Lizzio V, Reed TJ, et al. Human B cell-derived

Direct exosome

lymphoblastoid cell lines constitutively produce fas ligand and
secrete MHCIT® FasL” killer exosomes [ J].
2014, 5. 144.

Hughes M, Herrick AL. Systemic sclerosis [ J]. Br J Hosp Med
(Lond), 2019, 80(9) : 530-536.

Yu Y, Shen L, Xie X, et al. The therapeutic effects of exosomes

Front Immunol,

derived from human umbilical cord mesenchymal stem cells on
scleroderma [ J]. Tissue Eng Regen Med, 2022, 19(1). 141
-150.

Korman B. Evolving insights into the cellular and molecular
pathogenesis of fibrosis in systemic sclerosis [ J]. Transl Res,
2019, 209 77-89.

Hirsova P, Gores GJ. Death receptor-mediated cell death and
proinflammatory signaling in nonalcoholic steatohepatitis [ J].
Cell Mol Gastroenterol Hepatol, 2015, 1(1): 17-27.

Zhang W, Zhou X, Zhang H, et al. Extracellular vesicles in

diagnosis and therapy of kidney diseases [ J]. Am ] Physiol
Renal Physiol, 2016, 311(5) ; F844—F851.
Vanhaverbeke M, Gal D, Holvoet P. Functional role of

cardiovascular exosomes in myocardial injury and atherosclerosis
[J]. Adv Exp Med Biol, 2017, 998. 45-58.

Choi EW, Seo MK, Woo EY, et al. Exosomes from human
adipose-derived stem cells promote proliferation and migration of
skin fibroblasts [ J]. Exp Dermatol, 2018, 27 (10). 1170

-1172.

[27]

[32]

[33]

[35]

Cao G, Chen B, Zhang X, et al.

Human adipose-derived

mesenchymal stem  cells-derived  exosomal = microRNA-19b
promotes the healing of skin wounds through modulation of the

CCL1/TGF-B signaling axis [ J].
Dermatol, 2020, 13. 957-971.

Clin Cosmet Investig
Wermuth PJ, Piera-Velazquez S, Rosenbloom J, et al. Existing
and novel biomarkers for precision medicine in systemic sclerosis
[J]. Nat Rev Rheumatol, 2018, 14(7): 421-432.

Taverna S, Pucci M, Alessandro R. Extracellular vesicles: small
bricks for tissue repair/regeneration [ J]. Ann Transl Med,
2017, 5(4) . 83.

Antimisiaris SG, Mourtas S, Marazioti A. Exosomes and
exosome-inspired vesicles for targeted drug delivery [ J ].
Pharmaceutics, 2018, 10(4); 218.

Li M, Zhang HP, Wang XY, et al. Mesenchymal stem cell-
derived exosomes ameliorate dermal fibrosis in a murine model of
bleomycin-induced scleroderma [ J]. Stem Cells Dev, 2021, 30
(19): 981-990.

Baharlooi H, Azimi M, Salehi Z, et al. Mesenchymal stem cell-
derived exosomes: a promising therapeutic ace card to address
autoimmune diseases [ J]. Int J Stem Cells, 2020, 13(1): 13-
23.

Chen C, Wang D, Moshaverinia A, et al. Mesenchymal stem
cell transplantation in tight-skin mice identifies miR-151-5p as a
therapeutic target for systemic sclerosis [ J]. Cell Res, 2017, 27
(4): 559-577.

Baral H, Uchiyama A, Yokoyama Y, et al. Antifibrotic effects
and mechanisms of mesenchymal stem cell-derived exosomes in a
systemic sclerosis mouse model: Possible contribution of miR-
196b-5p [J]. J Dermatol Sci, 2021, 104(1) : 39-47.
Wermuth P, Piera-Velazquez S, Jimenez S. Exosomes isolated
from serum of systemic sclerosis patients display alterations in
their content of profibrotic and antifibrotic microRNA and induce
a profibrotic phenotype in cultured normal dermal fibroblasts
[J]. Clin Exp Rheumatol, 2017, 35(4) . 21-30.

Taylor DD, Shah S. Methods of isolating extracellular vesicles
impact down-stream analyses of their cargoes [ J]. Methods,
2015, 87: 3-10.

Meng W, He C, Hao Y, et al. Prospects and challenges of
extracellular vesicle-based drug delivery system: considering cell

source [ J]. Drug Deliv, 2020, 27(1): 585-598.

( Ye#5 H #9)2022-01-19



