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Abstract: Exosomes are double-layer lipid vesicles with diameter in 40—160 nm secreted by cells, which can participate in the progression
of autoimmune diseases by regulating inflammation and immune responses. Exosomes can be not only served as biomarkers for disease
diagnosis and prognosis assessment, but also as natural nanocarriers for delivering functional RNA, protein and synthetic drugs, showing
potential for clinical application in disease treatment. This paper reviews the research progress of exosomes in autoimmune diseases.
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PHEH . B REANARACIE R MR ] B B0 P Ik £ 40 i 3
B B INBL e R F BB, KAEPLAR PR T LA LR,
Vol /BB Y B8R Sk R S 5T Tk IR, 410 o) S A R AR 8 A
AR BERER SR AN IR TR ) S0 AR 0 388 1 3 A SUR
B 255 F (MHC 11 2543 F) F&B 4> Fas FLi4/Fas {<H
ML AT PR P B B S22 A A0 T 9 £ 200 B 1) 6, A A
FATJIE L SR TR RA B R R R v $E
HEHEAEM, HMbA miR-6089 5 LPS/TLR4 (g ZHi/ Toll £
ZARA4) TR SORE R, 080 FLARBE A 2 (IL) -6, IL-29 i
WFEE F (TNF) -0 5552 PR A0 M R 14 A= 1, G20 RA REAR 5 S0
WA miR-548a-3p I [n] VE I TLR4 T 8 4 L B, 5 3K 4% i
RA ST SRR o B0 200 P 4 2 1) 0 A 2 8 5 3
F S8 BT s B £ R R RA BN EMMHLH . FLS-exos
miR-486-5p FE{IK A2 ExbB2 % 5% [N 7 1 (Tobl) 3Rk, W1
B KA H (BMP)/Smad {55 18 B 42 3 5l B 4H M A9 3
B Ay Ab L Ak RO T AN I8 AR miR-221-3p 0 AT R 9
Dickkopf #H5¢ 2 [ 2 ( Dkk2 ) 1) 2% 35 > 30 il 1 5 20 B 19 43
AT AR, Stk i AL B 5 RA KRR R, S
WA IR B R A L(NEATL) 3] miR-144-3p Rk,
9 Rho ARG M8 A 2(ROCK2) YR 3K , IS Wit/ B-
catenin 38 [ , e iF CD4"T 41 fE A4 35 58 K 1a] Th17 40 ffd 534k, 4
LT FLSs-exo 44 miR-106b M\ FLS %% 8% 2 %5 40
JHL, T R R T e S B A 4 ( PDK4 ) B PR3 38 , IR 4% IR 7
kB ZRIEILH T/ %% F «B Z WG R F B/ R P
(RANKL/RANK/OPG) 45 , il 11 4 M i) 34 58 B 3T %%, 1R
PEHAAT- S AMBRAE A RA B A bR RS B T 6
o RA B L5 M A miR-6089  miR-548a-3p ik Kk - B
WAL R, B 550 1% sh M HeAn (C SR 2R 1 2040
TR AR FERRIT) AR 2 L RA SR Mk
miR-451a .miR-25-3p FIEIG I, P 5 106 45 T s IR 98 [R5 6 3
TS5 ST T RA AR SHIG RS W, U R Rt R
TP AN A o R VR R B BRI R T )2
K, BHAVTFHA (D) FeRtem, iR N A sk 85
FOSRANAE ; (2) A, SR B IR e S ik, AN 23 5]
AL () G N HLRE A IR BT 5 (3) A My, Rl
IRRTFER P RE AR ; (4) T EEBE LT AW B (5) T
BN YA AR P 45 miR-486-5p A FLSs-exo A4}
56 48 /NRRUA R R i 1 5 T ) 9 TR 40 M ( MISC) Sk U
HIZN IR HERT circEDIL3 #5452 FLS, G {5 5 5% S F i s
TG F (STAT) B I F 3, N i i) STAT3 () 36 24 I f
BT Ui A AL P A A PR R R GR L B0E RA NS R 1Y
FEEARRE Y 5 A SE K A B R 6 AN A A TT T 9 RA /R
PR ANME N T, EIEPLR AN R T K, 0 RA CT5 &
SiE AR RO o AR TT BE RN RA BHT IS K AR
ICH) B BRI Bl BE FE A, HOHE 1) T 54 T RE AR RA VB
BT

1.2 & %t 4o 52 4R J& ( systemic lupus erythematosus, SLE)
SLE J&—Fh 2 25552 B9 AIDs , FHoRpAE R AL 7= A2 K7 0%

(RSN ID I el SRR S €2 AN AT R SR i
RFEH ., FEEM T HE MSC(BM-MSC) ¢ SLE & HL il %
HEAEH, SN K miR-146a A 4 BM-MSC Py 1k, #8 i) ] 5
TRAF6/NF-xB i [} 2 5 BM-MSC %22 | T 21 jifa 3k W5 119 4
WA A AR/ A VR N AR 1, SPE TR Y Treg 41K,
%5 SLE 345 98 PR A 4 K% . Ahibfk microRNAs 1
TR AR ORI P A S T R TR = A, W 4%
S SIS FE RE P , 25 SLE %95 . SLE [ 1fi 35 M b
PRI A fe B 4 T, L 85 K 7 18 S0 s M 5 958 5 T 20 A
5P Eh ) SLE f8 2 Ah Ak miR-21 /K- 3w T AR TS B0
11,5 SLEDAT JF4pAH 5 3 3 30) SLE £8% 14 i 3% 41 34 1k
miR-451a 7K A % T 3 1 Sl 50 A B X B2 S PR AL, B
miR-451a 7K 55 SLEDAT 343 2 A 60 1 2h M ot o
' % (lupus nephritis, LN) % ZMN A miR-146a 35318 i, 5
B[R SLIDAT 340 A5 A S 2 s SLE B3 P A (RF-His-
GTG1 ik LA, kA %% DNA (dsDNA) fE4 SLE 2 Wi 4= 4
PRAER AU B Rk 2 w5 Y 95 S LN AR PR S i
miR-21 Al let-Ta 7K i 3 B, HL5 LN A9 I6 PR 43 301 % ) AR
5, PR miR-21 W] LLAE Ay B 27 4 Ak A0 353 493 04 A 0 b s
Py ORI R 4 LN B 0 R Sh A miR-31-5p miR-
107 1 miR-135b-5p /K F-T &5, iTVE A T LN &5 )5 i 730 45
A5 I AN AR miR-451a 3K N5 SLE B 1% 0 A 5
FMIE, ATVEN SLE B0 E 8L Wbricly , 28 B £ &
SVESE IR YT T B R KR . MSC ORI b
WA sSRNA-21109 1] #% B WE4 d M1 4 fb 2% fi# SLE Stk , v]
Y SLE YAYT Bt s

1.3 F % A& 4E(Sjogren’s syndrome,SS)  SS & —Ff LA 43
IR B AT 032 i DR SRR AR Y ATDs, 3 28 B H R | e YR S5 A
YW RRAR . A IR miR-142-3p S0 LA M Ca®™ ATP i 2b
(SERCA2B) FI5 14 T 224k 2( RyR2) & 15 Ca™ Fll cAMP i %
MR S50 DT, 245 SS i & A o SS R s
PRAEIRA I S R, 532 P B 4~ 5 4R (R, 4
ML N RIEAWIIE T SS AMbA R RNA 1y ik, K
FHRFIL WT SS 1B B A AR LY cire-IQGAP2 Al cire-
ZC3H6 7£ pSS FhEik i, B RAFAE L7 1gG 7K F A/
VR FR A A SEE L MR miR-142-3p 76 SS H % I
TR 1 B2 20 8 s e A A R A Ak R AIG
FkERE Ik, AT SS RIS W B LR bR e T .
NLBE A1 MSC MG iR ) 4N ARSI Ao - JRDRG S il 2 3k L 3% Jin 0% 4
SR — S AL BUK Y S B8 T B R 00 ) 400 0 1 B i
MBI T4/ R IR T o AR IR MSC i A 67 7]
LA Th17 40 B 534k, i #F Treg 4H g3 58 , ¥k /> 1L-17 \TFN-
v IL-6 SEHE P19 4310, % T4 /0N BRI e 80 R 48 E VR
PR MR AR S I B

1.4 ¥ J% ¥ 87 9% (inflammatory bowel disease, IBD) IBD &
TBEAL Sy TR X AR P S8 I 2 1 R 14 P 1 ik 2 E P R
T3, FLAR 6L 475 286 IS S5 S 28 7 25 1 Mg 1 Jo B I g ke 9
g 9 /INBR M1 284 15 10k 200 i 5F 5 A4 &1 I 4 miR-21a-5p 36 ik 14
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T, R AR b R 40 MO A 5 2 1 2k B BB 1 B2 IR, DA T
25 IBD %% . IBD M I3 AN AR miR-149-3p /K -
B3 T, H IBD i 313) miR-149-3p /K VA% F 22 i 0], vl FI
T IBD 2 W BB 1 3 BRI L AN AR A o 2 R A e
IBD 45k s A5 K M . MSC SR I A M A AT 3 14 Treg 40
FE T M2 5 I 40 0 P L 051 % A 45 M 46 By P sl R ) 5 9
T AR IR AN miR-195a-3p 344 i 2 40 P 5 o 4 2 1 -
1(Z0-1) (35 AR T TNF-o IL-1B | IL-6 %5 48 PEIH Tk,
A R TR /N RS W B IS5 07 98 9 4R IS0 W b R 2 i 0
T2 1 5 R U A MSC M I AR 3 Treg 2 3 375 S A P A1
IFN-y \TNF-o IL-12 IL-17 25 980 240 i 5 7 19 7K S , A3 %k 2% A
S0 96 /NI S5 4 48 AR TEBURS R AN S5 B 48 5T 5 M2b
T 505 0 L SF R M A PR T %5 32 CC B K PRI F (CC chemokine,
CCL) 1 Z/NRE5 I, 5 CCR8 A EAE T, {2 3k IL-4 53k, F
A IL-18 IL-6  IL-17A 33k, 3840 Treg 004 1 43 Lt , AT
/NG A e E ALY

2 B B

AR, ANV R A E A3 T 28 Wik i K, B
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HRTTE AIDs 45U AMBARRT A A R . 55—, B IRSM B
TR B AIS I RR IO A B T 732 61k, S SR 25 43 1
T LS W i 30 B K RV F AR R 4 R P T I
PR, 55 55 A 0 25 AR 0 0 K EG 1 B =k MR I IR B 9% 3E
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FOZCR: (LR BTS2 5 B B, o G K MR A e BRI, 45 =,
Y X A1 A AR FE B AR FBILAR I 5 22 58 FH 0 o A 0 sk s 1
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