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EV), BIEIMNBR 0 (microvesicle, MV) FTH T /MA Capoptotic body, AB) , #8545 21 g Sk Y5 AH 2% 11 22 Fh & 11 5T 5 25 . DNA
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The roles of extracellular vesicles in chronic obstructive pulmonary disease

CAI Wei, ZHANG Qian

Department of Respiratory and Critical Care Medicine, Affiliated Changzhou NO.2 People’ s Hospital of Nanjing
Medical University , Changzhou 213164, China

[Abstract] Chronic obstructive pulmonary disease (COPD) , the third leading cause of death worldwide, is a chronic inflammatory
airway disease characterized by incompletely reversible airflow limitations. The pathogenesis of COPD is complex, and the specific
mechanisms are still unclear. Extracellular vesicles (EVs) , including exosomes, microvesicles (MVs) , and apoptotic bodies (ABs) ,
carry various proteins, lipids, DNA, mRNA and microRNA, and other cell -derived components, participating in processes such as
intercellular communication, cell migration, angiogenesis, and immune regulation. In recent years, the role of EVs in pulmonary
diseases has attracted significant attention. This article provides a review of recent studies on the relationships between EVs and
COPD.
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2 g /P B2 Cextracellular vesicle, EV) & $8 fE 4
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I 3 0 R SO0 2 B 3 ) P A, S ek 5 4 o I
/el A A B R SE P 5 T B AR 0y T, B R A
Jit 5 - mRNA \DNA AEZw A% RNA L ACET), 20K
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A4 RNA (microRNA, miRNA) ©L 2 B 72 h 2 Pk
W AERRET . JEFR, EV 7R 18 PR 28
P fili %% 9% (chronic obstructive pulmonary disease,
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TUHR AT ARETCEV o AR5 R /NFI A W8 B 77 =X
EV A7 04 3 28 il A 2830 08 5 5 o I Rk 5 ke
TR 2 B A 25 18], FR R AR A Cexosomes) s K7V
50~150 nm; J57 JIE ) A1 20 A0 23 3 7 A A S, RN
T FEIL (microvesicle, MV) , HFR N i 74 (ectosome)
UKL (microparticle, MP) , K /N 100~1 000 nm; 1
T /M Capoptotic body, AB) & H 8 T 4H fd e ik i ok
(¥, K/ H 1 .000~5 000 nm™ . ELAR MV R AR 75
A ILF B, 107 BT 5 Celusters of differentiation;,
CD)31.CD14.CD105.CD54 R 73755, (A /2 A
7€ 43 F AT R IX 2 F I B, G111 CD9. CD81. CD83.
CD63 LA J Z i th & & 1 ALG-2 M ELAE 8
X (ALG-2 interacting protein X, ALix) i 87 5 8 3k
101 % [ (tumor susceptibility gene 101 protein,
TSG101), EAIT A 25 & T A4, 1M MV 25 W i 9t
227 IR, R AV Y5 i R AR 7 Hr e E Ak
ARRAIMV 15 - OLE D

AR AR MR, BV AT 73 0 L BIRE VI A
BRI BV B0 BRIE P EVE AR 2 e I
EVURIF G0 B R 1 EVIISE . X T X 28, A A

A Donor Cell
Apoptosis
B Direct fusion
. 3 . with plasma
. ngand-receptor interaction b
Endocytosis ° membrane
S
End;é;)mal Target Cell

membrane fusion

JH 45 R 1 A e T T IX 2 EV SR IR, CD62E i
CD144 52 N FIRYE EV BE YRR B4, 78 Mt B 40 1
B PN B A R OK B 2R IA 1 LA R 5K ZR 4l Cangio-
tensin converting enzyme, ACE) 1] F T 15 514 7€ 1 4
FEURYEEV B, FoAh WL N AR &4, W CD31.
CD54.CD105. CD106. CD146. CDS1 Al IfiL 8 4 1M1 A
3% Kl T (vonWillebrand factor, vW )t 0] 7F HAth 41 fifg
FAY R A 5 H AR E S A A N TR
R E BV CD63/CD66b 1] FH - 1R 71 dh i i 4
MR EVEY . (H2, HATM G AN EV A bR &
W, TR b ] o 4 e & 8 9 ip 2 s R IR 40
FEC B P S B 0 T S b 8 ST EEOR, TR EV )
HRREME Q0 R/ B RE B A 2 RRN 4T B Y T3S
HGHTHIAREV,

2 AREHEERKIER EV £ COPD R EI{ER

COPD & —Fift i WL (1 1 B 5, AAN T3
BEAT PRS2 IR 55 82 R0E SORE AL, 7™ EL 5
VR ML ZHALE 2 5 COPD )RR
RERE, U B R AL S AR R T

Donor Cell

&,
Apoptosis

C

. A o Proteins
Ceramides

o Lipids

e Metabolites

® Organelles

Adhesion

molecules

Other trans-

membrane
Trans-membrane

proteins proteins

A: Biogenesis and classification of extracellular vesicles (EVs). Exosomes are vesicles that sprout inward from the plasma membrane through endo-

cytosis, forming early endosomes, late endosomes, and ultimately multivesicular bodies (MVBs)that fuse with the plasma membrane and are released in-

to the extracellular microenvironment through exocytosis. Microparticles (MPs) are generated by outward budding of the plasma membrane. Apoptotic

bodies (Abs) are released during apoptosis. B: The ways of EVs in intercellular communication. EVs mainly deliver their contents to target cells in the

following three ways to complete information transmission: Dendocytosis; @ligand-receptor interaction; Bdirect fusion with plasma membrane. C: Mi-

crostructure of EVs. EVs contain many components from donor cells, including cell-surface proteins, lipids, metabolites, and genetic material.
E1 EimhaEiEif iRt R

Figure 1 EVsin intercellular communication
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18 1% 20 5 E /Bt B I 2 A AN SOk A4 1) e B
T 50T, 3t Bl i S0 R A O 1A, 22 ol 4 i 1Y 485 4 2 45
AT RERRRG , B 24 T B0 DL I A% 1 it 0 50

RIE b 7 40 Y Cairway epithelial cell, AEC) HEZ1
FESIE NI, 2 FREERIMIT 5 — 18R 2, £ COPD K
Joi B A AT O BR A o KA R R TE MR R 55 2
4% AEC, 320N BT /2R A R DNA 53455 . 22 E
SR/ BB AT GRS B AL IX L2 4
() AEC BTG 493 AH 28 43 1152 20 73 - (damage-associ-
ated molecular pattern, DAMP) &5 & 3335 17 T AEC
5 JIE R 240 i A P AH S A8E 2R 51 32 4 (patttern recogni-
tion receptor, PRRO™, WG T (5 5l g, § 34O
BRI, XA 5 55 0 0SB GE I | b PRk
2 Jf 70 D5 SR 5 M, 3T 7 AR R G R AE A T,
FE 1 M 4 (reactive oxygenspecies, ROS) - i M4 % (re-
active nitrogen species, RNS) Fl1 25 [ il (045 25 i 4=
JaR £l A0 o 1k KL 4 i 3 2R D M. ROS A
RNS 3 1 51 &2 il i) S8 Ak #5245 2 5 COPD 1) & 9 Hl
)17, S A 30 A it 2 o e ) e A 2 A B
AR

EAFE R 2, AR B R K D9 cCoPD™,
XA e S al -PUE S A E (ol -antitrypsin, AAT) R =
Ko AAT & — Tl 3 B oy JH- 20 0 & RROR 23 W6 1 22
TR A Bl A0 ) 7 DR AP i 4 23 e 32 B A
P31, AAT B 2 22 S BUI UM 0 . AAT 2 AR
R SRR, 5 RE RN A K, MIE AAT K
AR B COPD J8 35 14 4 BF JE J VB A, 10 448
TR,
2.1 AECHEMHEV

HH B 25 5 R 2> o0 AEC 2R BRI R0k, HFid@ it
FAEC B EV S2 WA ) 40 0, 4n b j R il et 4
2 M 4 52 4 45, £ COPD R % B 2E/E

Fujita 553 108 JFAC N SV b 52 40 B A i
FSCET A 4 2 T 38 TRATL 1) FR AT 98 R 5 O 0 25 2
U (cigarette smoke extract, CSE) 5 5 N SZ A& -
B4 AR B0 EV o miR-210 7K P44 i, miR-210 i
It B8 W) B B AH 5¢ 85 [ 7 Cautophagy -related protein7,
ATGT) 17 LSCZT 44 A 50 46, Al e 55 COPD ) &
WA K. JA, b RIEVE SN A T miR-21 AT HE
W] 45 A il 7K - #K 78 85 1 (von Hippel-Lindau protein,
pVHL) /45, 75 F [ -7 (hypoxia-inducible factor 1o,
HIF - Too) {5 5 38 B A o 38 WLULE) 22 1 (- smooth
muscle actin, a-SMAD FT I B i 7K P T+ &1, AT 75
FIURCET 4240 A6 o 4l M AR SRR S BN, CSE

b S ) SCAE B B A I AT BRI L EVs
miR-21 7K PRIl e M2 [ 4 i PO A A » o 25 22 i
COPD A ML v i) B2 - 8] J5 % 1 Cepithelial -mes-
enchymal transition, EMT) i F22, {HJ&, 1Z W 50
WE% 2| 1) B R 4 fa AR A6 55 Chen 552V IR AT 78 45 S AH
JZo Chen%§™7K B CSE AbHEJ5 (38 b B 40
SRR TR A1 s A 2 3E W 2 i ) M1 AT M2 3% Y A
o BEAL, CSE Ab B 5 )8 b 52 40 i 53 WA 1 A1k
At RT DTS A A/ A R T P R R 4
RIRWOR 2R -1 (triggering receptor expressed on my-
eloid cells-1, TREM-1) {121, {23 M1 L 20 i
e, T2 COPD A ™ BRI, R T AEC ORI
I EV X B4 B A A ) B AR 5 1 T A Rtk — 2
WHot. SIA T FEARE, >k B 2R il T2 1 s 4m
R 1) &1 AR K B JE 4w b RN A (long non-coding RNA,
IncRNA) TCONS - 00064356 {12 it 1 5] 7t Jii -+ 48 ffs
(mesenchymal stem cell, MSC) [¥] 38 58 F1iT #% , I I
WA T 5 LR R G ORI A% 7% AR DG IR 56 R ) 208, 31X
9 COPD £ MSC a7 1R £ 18T [ .
22 W EEmAL iR EV

Jiifi 5 W5 4 B (lung macrophage, LMD HH 7§ ¥4 1 (1
FARZ AN 53 AT SR AT S A it 28 L T Y 4
ZUE E IR 7 T A5 A B ARy VR

LM — B WA g2 it <O 1) R e i o, e AT RE
PR LT A R BE BB R B . KR
TP 1M A T 1 5 57 < £ 1 ¥ (metalloproteinase
MMP) , MMP-12 W] fig B 4% 73 fi 3 4k 82 1, 1o 2 Atk
MMP, J&. 3 /& MMP-10 A MMP-28,, 3 it 5 1 [ 41
YO 2 K AN O 3 B 5 A 1 Ml ) R R
HAR A NG S A& B B R ™ A2 AR B 3 b — Fol
AR E A, SR HHEL, COPD B3 1ML
KL E TN S S ILANHI R CHIKFBLA
P LA S 2 T iy, 3R 2H 23 8 A g S 7K~ AT 21
HE N S/ ER C A 5 )™ AR R ] 2 AU R
FIEN COPD FITEHE LM hR B

KR T A A R RO AE ) 28, LM iE
R BRA R EAER] . NI I, g2 B 7T
75 5 B 40 i R TBOK B 1 AB, I B AB HY miR-
221 A miR-222 K 7KF, IX P AB-miRNA J i 42
[Fa) 208 g ) 399 2 3 RS S A 1 77 1B Ceyelin-de-
pendent kinase inhibitor 1B, CDKN1B) i i {2 i 1
OB b AR 3G E . Ak, AR, &
P it A% /) S 9 35 K M 4 AU 114 A1l
] DA o PRI B = A A 25 - 10 Ginterleukin 10,
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IL-10), IL-10 7] g s Sk A T B 4 A, {2 ik M2
AR AL, T2 5 AR AL RER . AT
RN, EWGE AN A AR A AR AT s i iy - R 4
LR il T 24 200 PR A 32 4T 4 A6 () miR-142-3p SR Xt
PURE R M AT A ) 4T 4 fb it FDY . COPD Bk GHE
DRIBAR 25 1 40 S T BB 4T 24 e 0 1) Jo VR 9ok 6
FRIE", AR DTN GG F5 E B
23 PR mIREEV

rp PR G L (2 T A% 3 40 D) S S R G 8 S
oS EES 53, 75 M0 G 58 N, 0 7 W Jd 0K
FH PR 200 B 47 8 I 400 A R - R A R R DA
S [ s R AR B EAE Y, — B AN & COPD K
o WL P — o B A 2R A

TE— WU A e, 55 ERE 70N 01 R I —Fh R
P2 1 R 5 COPD £ 25 [1 fili 3 453 493 2 18] R B AE —
FEC VB0 S A BT RS 10 0 22 T AZ 11 40 B 40 e 11 41
WA . EATIHERT 2 A% 40 I 3R T AR 7B ) CD63 Al
CD66b, i T 2 , 13K 6 &b i 4 3 3k 3% 1T 1w bt
21 P 514 £ (1§ (neutrophilelastase, NE) fIBE & R E
I 241 g 1 $T )5 (macrophage-1 antigen, Mac-1) 45459
8¢ AR 200 L 71 5 O, g 3 o A1 s A E ¥ 3804 B /N BRI
Jiti B, BT 51 2 COPD FE il i 4 245" . it —20
IR B, 2 A% VA0 i 70 WA 1 NE B NE 7k
WA AT 38 i EGFR/MEK/ERK PA & TGF-B A5 5 i %
NV R E R O R M, TS B )
REMI RS BRI FI COPD AR R U™, 75— TPEAh £
TR LA SR I 1 EV 5 COPD 597 ™ 25 F2 FE AH ¢
PEFIBIF T, Soni Z554 % I COPD 5 2 37 U il i
FEVRMR 2 TEA% B 20 BRI B MV 22 38 00, MV 7K
-5 B T g 2 shi & 435 i & A BODE 45
A 7R ol i SO SR % ) D)= R i
LA S AR BB OR BT AEE , (E I 4H M R ot AR 5 1
PRIk S N G B AR SE AT YEA TR . A W Ui,
PR 20 B KR 1 A A4 R /K P I miR-21 e
FORTE I LA i B 3 5, 3 1T R i3 B Ay S
BRI R, TR R R EEERSY. BATA
% FR KL AT B YR P BV 5 COPD <8 B ¥ 5% R
RIFE , 38 75 Btk — W SO R WA A AR F LA o
2.4 A m Rk EV

COPD H I8 1 9 iE AN 22 5 e < 18 b 5 4 i
Sl SR 4Y 12 B B L N R AE N I T
R, MHEIH S 2ER G, 200 4 R MP,
BI85 7E COPD &35 Ml J5 , LA 34 b 8 9 2 74 MP
(endothelial MP, EMP) 3R FF4L 51 7K °F, X g 7 JR

JH 25 3 A R A R AP AES

Jorge %5 POV L5 i FE X BB Z4H AH LG, COPD
GOLD3 ¢ i 2 1f. ¢ v 3R] 5 k4 & 1 (Ulex europeus 1
lection, ULEXD* EMP 7K ~F- %5 & , fH7E COPD &M
HI ULEX" EMP 7K~F T %, A2 ZALH 7T B i
XFRI. HEWFRRI, 5FEHEE, COPD
H Y CD62E'EMP 2. & Tt 51, 7 5 FEV/FVC% & 2.
EHRMK . LR R RS ALY ST W
EMP 4 78 /7 5% R U COPD ¥ 7% 3 Ji& Al ™ = F
I AED bR EW) o Garcia-Lucio 3k — 20 94k T
COPD &3 P [z #0373 FlAE S e 71 2 1A )P 1 , &5
78 COPD H G EMP /KTt , (B 45 F5 A&
55N R 24 ) B B VR 4 AH 48 2 (progenitor cell, PC)
K kb, B COPD B35 7 1E N K 50 Fi4E 5 R
712 T8 17, IX AT S COPD B8 3 4% 0 L 5 R
TR . N T BEAK COPD B3 A O LA 5 1)
DA, MLV 27 5 S48 e Y B2 Ty fig e A A I /N AR
A AE COPD 35 167 IS TE H bR, RN Z A
B 5 e 22 P AR L AR If A A 5K e T BERAK
158 100 ) B3 5 AR I /N BV A N4 3 3 COPD i £
AR TR RSP DRSS B 15

JH I 55 2 Fa AN 2= 50 EMP [RIRE TS, tH 25 56
M EMP H miRNA [ ZhRE. B HF 70 R I, M50 2 5
WA B 4 BRE FSCEIIE 3R HR ) EMP 53 4R I A R
I A IS miRNA, 1 let-7d s miR-191 Fl miR-125a, A]
R T S0 B 00 25 5 A 1 208 o A I, A O o O O
PR, Let-7d“" A1 miR- 191" 3011 P 5z 20 ff ) 4
BB RS R A A, IX 22 EMP miRNA 2 52 5
COPD [f] 2 i [ . A1 18 8 3838 75 Bk — S5 52
ESE
2.5 AR T@miekEEV

[f] 78 J5i T+ 41}l (mesenchymal stem cell, MSC)E
N 22 BE IR RO T 40 P, S e o oy W 1 R T
MEV RIEFAFPLREMERS . 5 MSC AL,
MSC SR (1) EV TG 4= 4 i 5% A8 1) 78 75 AU (I 4
TE RS ANBUE e R VR B 2 g7

CUA M0 B, MSC ORI 1) AN R v A 35 2%
iR SR T R B A 1R Sl A 2R 1 il v 17 A i 2T 4
L R Ji i A 9, o5 il T e A0 i 20 ik s R
2 o B ) o U ) TR A AR R S L A A AR R A A
B0 VR FEAS 2 rp -t BUAR AR 477 26 COPD £
TR0 5 R AR AL R B 2 e, 24 R KA
BORIT J71%%, MSC B LSRR (1 40 g b 3 (R JL B A
Ga BT VBT AR R AR SRR COPD 2t T —F
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HVE Y7 BB o Ridzuan 2857 % B0 18] 98 i
20 4 Chuman umbilical cord mesenchymalstem cell,
hUC-MSC) # A1 Fl hUC-MSC K ¥ 1] EV 2 7] I
/b COPD K BB B S <85 o o) A0 L 5 A e 460, Ok
/b 55 B A A 0 9 RE A 5% 1) it 6 100 g 38 5, 9D AR
o i KB, M T 22 A% COPD /s BUASE R) 1) <38 80K .
P W7 R BLR E Bl MSC /) EV A8 R 38 o 1 4%
PPAR~y/ NF-Kb/HO-1 il 2 ¥ 51 ¢ FPT A A AE
{2, Antunes 55 FL 8 1 fe B R0t < 28 35 MSC
e RUR ) BV X 2R il A< s A 2 1 R 9T A
FH 5 45 5 R BT B (1 MSC KL EV R REI 4%
O fili T RE RS , 1 {8 5 & MSC SR IE K1 EV 7T DLy 2
B iR AR TR O it TH RE AR R

MSC SRIE K] EV's 183 18 15 F AR RS 4 98 5 S5 %)
COPD HIAR M AE 42 0t 1 & N8B a7 il 5, 2
eI BB RE N, I R EY R, AT
RS, N LAEBRBIGKREE MR 7 RAEV 11X
BB . Kim SE5 MR 740 (MSC [ —F iz 5D
HBr T R ARG AR B 30 135 B R KT N T4l
KFEW, I HIX L5 5 2 e g i AR K1 2
(fibroblast growth factor 2, FGF2) ff) N T4 K ZE il 7
A DA B ARG P 7)o 75 3 Ml < e 3 A Y il v b g 4
M s . BhAk, O N TR S I PR R
Harrell 2551 F it 45 2H 241 MSC ¢ 1H 19 MSC A7 4E
7= i “Exo-d-MAPPS” , ALk £ 7 00 HL M 55 i 5
107 /0N B PR 18 P ST S , 3B TE TE IR 9T R 9% B 1R
FIRTHE T, W% T COPD H 3 1 /3 48 i A it <
i AR, e B, B E MM ThEE S B TR
B ME

3R OE

EV 5 COPD 1B 78 /& — AN 3T 2% R s ke 1)
A3k, EV AR R ) AR B AR PR A R AT A g 2R A
COPD H ()3 AEAE H « mT DA 3ok Az 0 40 B A1
EV ¥ & EH BRI 4G B E M IEe . R 9E
i b 45 2% 8 A ok 4 B COPD 7™ 5 2 B e 71 1
o JHAE R TR IE X P A B e R
PN TBIT COPD i BN A RIm IR 45 8, i
EV A B BCH COPD 18T I 254383 2 40 F0 % 1R
JTHE AL MSC RIS EV A BB S Mt 5 £ 200 %
COPD kRt &, W& 4 m & B VG &,
COPD A &7 k. NTEEMTIR T RIREV 16k
R E COPDYRYT H B B RIME, (E 3 R ki — 4
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