2023 43 A o ] A R 2k ks March, 2023
¥$33% H3W CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 33 No. 3

EIH, 200, PSSR A RIE RSN AN AR S PR A T R PR ERT [T]. R R BE 2 Ak 2023, 33(3) 1 116-123.
Wang WW, Lan R, Fu XQ, et al. Protective effect of astrocyte extracellular vesicles against ischemic stroke [ J]. Chin J Comp Med,
2023, 33(3) . 116-123.

doi; 10. 3969/j.issn.1671-7856. 2023. 03. 015

BRI T Jor 240 T A/ 0 0 A o I A i 2 o Y R 3 1R

FHFL,Z mOAEFER EERE AR ,K OB

(L[ RE 2R 2% FBM 4500005 2.707 e HY s 25 K24 55— B B, #B M 4500005
3RS FRIN 450000)

[FEE] Bl A A v 4 45 A 107655 7 T S50 8 10 Y80 48 17 PR i, 5 850 Jmy s i 2L 2 e . B S 2R3, T
THGEE H B R A 28 T RE RN 19— S8 IRER G AR, %D AR B LG At 23 3 AR R A G, B2 TR J5e I 4 it &1 ¢
MRS A A E T A miRNAs S 2 R0l 5 N RS2 S5 6 7% 20 400 Rpl i 4 Je 4 B
8575 305 55 0 4 e e S o AR M e a5 P 2 2 A I A2 P T T 483405 1) 28 ST A AR VR L 0 TR AR
2R R GEPI TR AE (R A 7 RN TR BT A5 o 7S SO 2 T e ot 4T e 47488 34 %) R0 25 40 A R JHL e e o, 1 i 2 v A £ 97 1
HEATERIR A R PRIFFE T 36 YT SR M 42 L AR .

[EEIR]  EIPRBTAUN ; 40 SN 30 ; s i 2 vp s PR3 VE A

[FESZ%ES] R-33 [ XEktRiIZEE] A [XEHS] 1671-7856 (2023) 03-0116-08

Protective effect of astrocyte extracellular vesicles against ischemic stroke
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[ Abstract]  Ischemic cerebral stroke is a clinical syndrome in which various cerebrovascular diseases cause blood
supply disorders in the brain, leading to ischemia and hypoxic necrosis of local brain tissue and corresponding neurological
deficits rapidly appear. Astrocyte extracellular vesicles contain various growth factors, proteins, and miRNAs. By
participating in communication between brain cells by binding to endothelial cell receptors, transferring to neurons, and
being taken up by neurons, astrocyte extracellular vesicles promote neurogenesis and angiogenesis after cerebral ischemia.
Thus, astrocyte extracellular vesicles have a protective effect on neurons damaged after cerebral ischemia and are a potential
target for treatment and prevention of central nervous system diseases. This article reviews the contents of astrocyte
extracellular vesicles and their protective effects against ischemic stroke to provide a theoretical basis for clinical research of
novel therapeutic strategies.
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FEARMEBE R, ADUR 0 B 3 B 1 A3 i JF
XS RE At 2 e e J 4, RIS il
i A TR ) FE D5 R e AR, (EL e T I ] 2 A
H L RS, FOR A — E W R Rk, B9 e T 40 M
AEIRIN AT LI R 55 22 s o (4 20 Ml b 4300, 1
W2 M7 NS 50 B0 5 i 28 T ] A TR X b
ZETCHYAE FRIIRE LA S B R A B AR, R
HRAYT FPARK A 22 R GEPR I AE L i, AT E 2
ZRR BRI I 240 i D A 3 X kot 1 i 2 ) R A
PR, LU A B TERT B36 T A 4 St B S A

1 ERRRAREINER

2 i S5 41 ( extracellular vesicles, EVs) &k
B I 5 40 B A PN 1 22 b 40 5 6 381 400 Y A 1 XL
FEF PAT | 409 K R /N I B T A A T 9
( microvesicles, MVs) | /MIAA ( exosomes , Exos ) K
To/IMAR AT DL RS i i S5 s, 7 I 5 4 5 A 42T
) 3 TR P AR . BRIP40 EVs oF-
HIR/ANH 150~500 nm™> o Exos K/ 30~ 150
nm,MVs 24 100~1000 nm'® | H AR ZEBF5EE 1
FKEEFTE MVs Fl Exos |, 2T 55T 4t if 6 s 11
2 0 A/ DR B G BT 4 5 s 28 T | P B A i A
Z 1] A 30 TR A, JHC 0 o 2 3 i P 400 L A% TR L 2
R RSS2 58 M Eg i 78w/ # R
LT, RIE BN R EVs BERSIH 75 5 fi 2
K A A AR BT AR R e e i g A
WA K23 28 7 L8 B A b 8 A 4 i
TR AR A R DIREIE " BIE I 4 Aok
TR ) 240 L A1 408 Y6 R 8% 7E i 5k 1L U 2 5 5k 2 2R ) i
R RE 207 A OR AP D 400 160 Fi 200 L 00T T, 375 5 1
WA DL RORR 2 e HE R R A e I
L /TR
2 ERKFRMINEIR RS Y R H 7R
RERPIER
2.1 MAHMBAERKEFILEANREREF

SICIE A0 M RE ) EVs T 5 A 127 4 40 i
HERHEF-2 (fibroblast growth factor-2, FGF-2) L
BN FZ K A F (vascular endothelial growth factor,
VEGF) , P 2 L5 A iR 5, HLJB T MVs Jili,
Proia %5 EGH ML A A< Hh i 38 5t 5 P B 2 | 32
PRGEE D8 1048 A ORI 28 6 AR 55 | DR A7 e a2 il
b,

FGF-2 J&—Fi e i 45 A LA 120, J2: rh i

WA RGERE WO e R RS,
ST I A0 M A TR G Y FGF-2 78 I 8 o8 7 2
R [F1 M §9i K7 47 ( subgranular zone of the hippocampal
dentate gyrus,SGZ) M 28 & AR 3R | FGF-2 %
TR Z— 1 JRCLT 2 40 g 2 4 R 32 4K — 1 (fibroblast
growth factor receptor-1, FGFR-1) 7E SGZ BIH£: 141
s 3k, FGFR-1 it 15 FGF-2 54 M A
F RIS Am s ol e e ke B A A
FHIERT LAJE 1 — A~ s i 45 52 5 1A, 1 425 40 it 43
AR 35 J DSR2

VEGF &R A T 0L A2 18 A 28 2 2 R i
Je RS ] ST B A A i It I A A
JICH PO A T A S I A A 1 2 B T LA
WAL F] VEGF ek 20 hin 2 | BLIE e o 41 i o
U VEGF 5 B3 I 48 A B 40 i B 1 32 4
(vascular endothelial growth factor recepters, VEGFR)
454 T VEGFR-1 5 VEGF 458 K453 M AE F
895 VEGF, J1 T #% VEGFR-2, fF Ll & %
VEGFR-2 4 T 340G 41 1 P 165 2 1 o g 5T fk ¢ €
i A B 2 A R i fF S, W PIBK
( phosphatidylinositol-3 kinase ) / Akt Fl MEK ( mitogen-
activated extracellular signal-regulated kinase ) /ERK
(extracellular-signal-regulated kinase ) 18 %, E 3% )7 3
1A A BUSURE, AR I A A

TEAN BRI S 86 | Proia 250 #ES7 T — A =410
L (CPRZRTT | BT IS 240 D | = 400 LA PN K A0 i)
HIEFRR G, FEAN R 26 AL 0 20 il =2 [ A Fe i/ 34
il A5 0 T, A 28 0 R AR T T o A B I) 15 5 ki 6
1L PN B AT B T B SIS AL T A B Al e B
VIR0 T 375 P ) L2, % W A i 2 ) 05 A B
SR AT A PR X 2 200 i 17 52 3 5 2 T 7 % AR 1Y
BICBE A, BRI T &% A FGF-2  VEGF
(1R ML A 0 3, TE SR X AT R R e T P A
Wi, 25 LRk, BIE R AM EVs AR 72
M D S R TR 5 PN B A b ) 32 AR 2 i
BRI DX o 28 R A R A AR 1, PR R LR 1
2.2 RHEER

R AR A nT E 5 EVs H Y Exos 11 2 g
A1 [BIRERCAN B PR B M R 58 B2 11 70 (heat shock
protein 70, HSP70) "' SR it PR 2 v i, S AL 1
KR & A ERK F1 P13K/ Akt i B8 95 i80% , v 5 2B
JiE Jo 4 i B . HSP70, B 98 JNK (c-jun N-terminal
kinase ) {75 1 il HSP70 (B> (H i & S BUR
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TV I8 I 40 B B i () HSP70 4% %2 | 3 M\ Exos BRI
Hk o) B E I 4 i Exos i 33 5% % HSP70 340
Bleifii X HSP70 (92215 , HSP70 5 P4 J2 41l Toll £47
& 4(toll-like receptor 4, TLR4) M HAEH , fE 3 Exos
B BT 5 B, 5 E TR, Exos -5 B9 HSP70 3 5
B BEEEE T (tight junction protein, TJP ) Ji /b
A A R RRER BRI RE 6% 100 ] 2 kL A A T Y P 22
20 MR T R R L G e R ) A5 A, DT T B I e Pl
A S R AR 2R R T REBIGE /R T VR i
IR 1,

Jiang 25 IESE B IE B T A0 Exos 38 1 11 il
ROS /1 LML T A5 5 38 %, ool /b 1 i ke 1l
TETEASAT AT /)N el i 0 2 A R A0 22 Th RE A5 405 5 B
J& i IR VER155008 BELIT A 41 A HSP70 13
52 7] VER1S55008 1AL HE (1 Exos 4 £
MCAO/R  ( middle artery
reperfusion, MCAO/R) /N, &5 TR, 547 5
AL B Exos ) MCAO/R ZH /)N BUAHLE , oA T A Tl ik B
Exos 9/ BB IfiL X HSP70 14 2 3k ik 2 14 Jin , i
Exos 41 3 B9 HSP70 % 5 L e B %5 & 1 ki X
HSP70 Hyad BEZeik . H 4BHWT HSP70 B, ROS j=A:
B F G , SR AR R 7 [ G, R B HSP70 3d it 2
55 Exos 2R A, {40 A Y B0 AR SR (4
R A e ) R S R DR e DX ol 22 T BB
2.3 HEEH

#HAEFE 1 D (apolipoprotein-D, Apo-D) J&— Ff
ML Bl PR AT A B 2 B A
SECA R A RN W BT R, 3T A A A
P, FHEEALRIE LA, Apo-D A AL I A2 38 1o
Pl i ik S AR KT R A F 191 Apo-D 3 i H
'E A SRR T AR o et S A e
TRAPFNE 52 PR 48 Ak K s L 52 450 1 I, e 4 i A7
. BIER A MR IR EVs 58 Apo-D, H F %
SIARTEIL Exos P

Yin 550 38 1 2 G 8 1L AA A AR AT, i
MR IR Lazarillo( Glial Lazarillo, Glaz ) J&—Fi B T I
e )10 S i) S IS E L i o S N
A i 47 57 M 48 3. 7Y ( brain-specific short isoforms of
drosophila lipophorin receptor 1, LpR1-short) 454,
HEE SRR E ) JUR R SR AN % B e i
AL B I BENE BT, o1 T Glaz 42 A& Apo-D 1Y
[F54), H Glaz Fl Apo-D BYHIREFN A= fb I HA AH
U, 1M LpR1-short J& Mg #2802 04 | R L 58 &

cerebral occlusion/

KRB Glaz-LpR1 AHE ARG 2 B Bl T U A
IR A B 43 1 2 Exos ' Apo-D 5 At iy
BEE 2 RAHSE A i 2, 6100 & 45 Apo-D 7 fiki i

i S AR OUSRE Hh B) OR AP A T b Bl R Y
A AR  VERI RS LR 1,
2.4 FEH

Wi 1 ( prion protein , PrP ) J&— i 21l Jifd 2% a
B RN Z A . B IIREN PP 5
P2 IO TR 22 21 AL BFF 43§ ( neural cell adhesion
molecule,NCAM) 455,25 NCAM 4 FH {5 5 5%
S, A Te- BIE R BN A AR, 2 55
A il 2 A 28 SR 2 O R e i A i A vt L
AL ERY

BIE e ot 40 M B ik Y EVs b & A D) RE
PrP ) AR il i A v SRR N, RS (12 10F Ak ke
15 5 1A 28 TCAF I . Guitart 54 4 28 50 Al
R TG o 240 i 3 ) 5 SR AR AR A B A S S Y
SEALREAR M S5 R R 5 ok R 7 0 B A A
M TCAR L, 55 B0 I 5T 48 e 5% 5% 1) ot 28 JC AEAIR
Sl AL S AR 0 S T B A7 5 R B 8 55 T 7
iz PrP 1RV A B L 3G TR0 sl 2T £
T 3R L0 B A A RO 5 Jo 4 i 3 5% 5% 1) 1 A
TR EEAR XL S5 BRI, B R 5T 40 L 4 PrP
Z: 5 U0 S A I i SRR PR B 4 T kT
W 5E & H P AR [E] 1 PrP LK 5 480 4 45 1 4 35
(oxygen/glucose deprivation, OGD ) i/ i %7 A= 7 5 B
MM Exos B 5 , % PrP St= B9/ #h 2200
AT RIS FIREIR RS, PrP A HUIATE
PrP k= (28T N ERRI B 1R 2L SR PeP S
PEGL A, AERRIALEE PrP B R 2ot )n | A i
E] PrP sz Je @, 3875 /i 2 Te % AT PrP
() Exoso AL, 24 BLIE 5t 40 i 7 Bk S sl it 2% 17
TH, H B PrP 1Y Exos, @i%@éfn%ﬁﬁliﬁ,
PrP fiil A5 5 i Tl i, R YT P AR R S RN A Y
T, SRR T I A7 05 38 JES ) X6 e il DX 22 O 4
YER AEF RS LR 1,

T2 A% 8 H 324K (laminin receptor) 7 21>
S TPIEN]S PrP ERL 5 PrP AHSS G R UIZ K
HAE A2 A Al 4 B 18 B PeP I P R AR
FHUOR M2 ICHR B Exos W PrP s B AT REAL 5
JE MR A,
2.5 RfpE

5&fih % 1( Synapsin I, AT RIFRSEME) J&—FH
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MIERH B G RERY M 2ok %
fil AR SC AR 1, BEAE I 5 A 22 T 28 B 1 A& i B B
FIAERE 28 fih 1% 42, 540 22 R B M2l f b A5 5
PRZETTI P TR R B A S T, B2 5 Jo 4 i
i Exos B Ml &R | 5 i 2 0 R 45 A ZE R H b
(1 NCAM 45 &, Lh—Fh 525 H G Ao 1) 7 U=
SR TC- I B AN MAR ELAE T T ORI e R 1 i e
B R 2 A KR 2 TG 2

Wang LS IR 1) Exos RBREBWE KT ,
ELFIFE 80 mmol/L KCI A 1ERYIFOL T, £ B3 P A&
PR R 2R, B KCL e B n] S 20p 48 1% i R
Exos SEfil 2 MBS . 24 ki 1 A A vh g AR I AR
figid™ H A ] ( spreading depression, SD) {17 FAZ 1% 7,
KCl ¥ J% 7] 155 80 mmol/L™Y | i &AL W 4 th & %
AN Ah KCL v B3 i 3 1S 250 T2 I 5 4t e
WS i 2R It Exos BN B ANMLAL, - F A LRI
IRE'™ . Wang % {18 3% 19l 2 4 200 43 5 A=
KA I W) A 8 28 fih 22 5% FRIR 4 PLL ( poly-L-
lysine, Z 5M 2R ) b, 7E3d S8 A0 SUAAAE 1 25 A7F T
JE B AR b 0 R 2 40 AT T, (B 5 i R TR
JZ B R2E ST AR R LR UK Y PLL B934,
XS5 R A0 Hh 5 fih 2R B A8 7 S8 10 N 0 f
PTG, DR AR TR IS W) 0 9l 28 ik 2% 00 IR
JIEH PLL F 1Y R K J2 i 28 0 78 B0 8O 7E TR
PEZE Ml 2 B9 B0 F 54T OGD Ab B 22 45 R s
AR AR 5 5 ok 28 RN/ s A7 AE AT s S A &R 1Y
FHEETCAE OGD B HUAFIE 8 T A KR AE PLL Al
2ot MTEAN At RIE B0 Exos INAYZEfilER 1
REAZ PR 47 b 22 70 fo 52 AR B 3, 76 OGD 15 1AL
T AR TTAAE AEHE RS IR 1,
2.6 BEREREIEE

EIE R EVs 1 A RETE S &
PR e 3o AR D4y MR 2 BE R 42 K (excitatory amino-acid
transporters, EAAT) Ul EAAT-1,EAAT-2, i1 F
MVs AT LUGE 3F 23 20 B2 e 1 AR 11 i 20 L 5 7% | 2
Frihzfa s,

(711K DR S Sl e o R IR R N (TR
R ot A8 R4 2 AN, SR ATP AR U D, B
M3 B Na®-K*-ATP [ (14935 14 T B, B 5 #2270
P22 e SO A LGS b ) Na® R KRB RS, Na™ Fil K
Tofs FE I e {2 d R 1 ke 4 i T AT, T 5 S50
PO SR T B T 0 X e R R C
(protein kinase C,PKC) J&ALAYIE Y, S 2B G

AN MR MVs o EAAT & 55900, EAAT #
Na*-K*-ATP B4 B9 Na* i B AL 22 3B B 45 5 )
HIa AR BN, A AR A S L A
AN, T UHE A S il Fi P 28 ST HE AT FAE BR T
PEAMIPIA Na™ 55 K" B e, iR 3 PR B, 25
I EAAT Z 58 SRR LY, P4 i ML S 45 2R
TRHERE , RIS E 40 B P9 A1 Na® K* VR B, 25 pih 28
&S fERERESE L,

BAMR G 2 DIRE R IR v 5| 4 F M EAAT
1E5 5515 R 5 Al R 0 A i A E BRI, ¥ Bk i %

SRR 2 AR A D REO) A T R 2 Mk R T 1 i
SN AR, A AR AE B i R AT g 5 0 — 148
VT EAAT BB 454, EAAT 75 24 B i 48 & IR 10 2%
P X — i R A DR A SR T LAl b DA 5
ikt 3 535 , B L 2 A Bt PR 0 A R A 2 ik
HIAR SRS , AT 5 S filt i EAAT 256 MG s ik
AT (S Tl 3, T 30T ph g o i Ak AL, Ik
G AT Il F AV FH BEL Lk 40 6 P 45 208 1 ) S
i, P S AN B AR, i 5k Bk B S
e P SRS R 1,

2.7 RBuMNZHEZER ( miRNAs)

IR AR IR EVs S H T & miRNAs B
=281 A S R R 2wl (611 OB iR 7 AR 19 14
JBE AR AL EVs #1722 Ff miRNAs , 8 i3 12 2% 41 i [
() miRNA , B2 52 PR 20t %) A= BRI BE . B T8 M o 4
Ji0 38 5 X 48 miRNAs 25 W) s ol A8 2 il 2 g LA 45
il 2 b AL 3 SR 22 onAh e AR K 0

VFZ miRNAs A REFE ZFPp 28 R G B L &
FEE SR 0 2 B AN EVs Y
miRNAs ] ke i M il 2 v 5 b 22 TR T, 4R
AR, oxy &N K E LIPS 175 S (¥
MAERG AR T K A I R B B AR AR ORI, AR E T
TS B BT, W 1L-18 A1 TNF-au, #2E 107 76
1L-1B 3k TNF-o H0) 2 U I S AN MRS T EVs o
P Fl & 4 1Y miRNAs, B miR-125a-5p 1 miR-
16-5p , AT LU AR 2670 Hh 10 1 2888 357 22 TR I T
¥ B 3 ( neurotrophic receptor tyrosine kinase 3,
NTRK3) 1 B ZH ifg ik E29E-2 (B cell lymphoma-2,
Bel-2) [ fERNHZ AR, NTRK3 1 Bel-2 23k 15,
DIREGE TR E A TCR A TR T S
VTNV RSB/ S il (A U 2D i PR S ]
) et 22 T R DA e, 2 o i 4 A A — i 4
BB VR RS AR 1.
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Table 1 Astrocytes extracellular vesicle contents are involved in the course of action in the protection of ischemic stroke

NAEY) HRARMNELEE T
Contents Mode of binding to recipient cells

i e i 458 453 A9 3 A

Process of action after cerebral ischemic injury

AT YEANEAE R T -2

FGF-2
5N B R TSRS A
Binds to endothelial cell surface receptors

MLAEF A B A PR T
VEGF
IR H 70 FrtkieRs
HSP70 Specific metastases
HIEEA D ST mIRE A Z RS

Apo-D Binds to lipoprotein receptors in neurons
BRZEon SR (AT BE 5 2 R AR

JredE H *)

PrP Uptake by neurons ('may be related to laminin

receptors )

RME 1 5 NCAM 454

Synapsin [ Combined with NCAM
MR REMRIL IS MM EREE &
EAAT Binds to extracellular glutamic acid

WNEAZ IR
miRNAs

Vi R W g e

Transfer to neurons or internalized by neurons

FERTATE EVs W5 FGFR 45 & IMOAN Ma s 5 , i i 28O0 2 7 5 IR
FEAN L, SR BNLE P2 5

Binding to FGFR1 in soluble EVs stimulates cell proliferation and
cell differentiation and

promotes neuronal development; Regulates

promotes neurogenesis after ischemia.

TERT ¥ EVs H15 VEGFR-1-2 54 filt 42 i 45 A2 iU PISK/ Akt Fil
MEK / ERK i 4 2 i 85 2

Binding to VEGFR-1-2 in soluble EVs, triggering the PI3K/Akt and
MEK/ERK pathways that promote angiogenesis, promoting angiogenesis.

Mgt L5 e A% 22 ke AL DX 5 PN B A0 D TLR4 AR ELAE ARG TIP 98201
PTEA R,

After cerebral ischemia, it metastasizes to the ischemic area, interacts
with endothelial cells TLR4 to activate TJP, reduces the accumulation of

reactive oxygen species.

552 ARGE B AR 1R R B AL e IO A T A, IR
PRI S PR S8 IR O Z AR A I

Binding to the receptor reduces free radical-producing lipid peroxides to
inert hydroxides, protecting and repairing membranes damaged by

oxidative stress.

PrP fil R A5 S Som ik, TR R G MANNE T, B e A 220
P A (M 5 1 % 1 S B ) o

PrP triggers signal transduction pathways, regulates antioxidant systems
and apoptosis, and improves neuronal survival ( the specific signaling

pathway is not yet clear).

it L5 25 1 220~ I B AN AR TR T, 0 BRI/ s 2 315 i i 57 e,
PEERNZE A AR A 5 ELS2 S0 R B 2 fih 3B 203 2T s (BL
A .

After cerebral ischemia, it participates in neuron-glial cell interactions,
forms and / or maintains the blood-brain barrier, promotes the growth of
axons. And experiments have shown that the survival rate of neurons is

increased under synaptophytin coating (the mechanism is not clear).

DEAAT FIH] Na*-K*- ATP Ff/™ Az Na* ) B8 AL 2 5B BE 25 5 00 %58
SRR, R TR s EANT LR NI AR e
R

(D EAAT uses the electrochemical plasma gradient of Na* produced by
Na®-K*-ATPase to bind and transport glutamate to the cell to maintain ion
homeostasis; @ EAAT can increase the clearance rate of extracellular
glutamate and reduce neurotoxicity.

miR-125a-5p F1 miR-16-5p F A Z 50 i) NTRK #1 Bel-2 ) 3R 5 ik
R T FMZEITRIRI R A K BT T P In i et

miR-125a-5p and miR-16-5p downregulate the expression of NTRK and
Bel-2 in neurons to slow down dendritic growth in developing neurons and

reduce the excitability of neurons.

miR-190b i 3 P85 HT-22 AW . miR-17-5p i i3 T ¥ BNIP2 B £ ik,
KAl OGD ¥ R ZITIH T,

miR-190b inhibits OGD-induced apoptosis by regulating HT-22 autophagy
and miR-17-5p by downregulating BNIP2 expression.

miR-34c 8 id T4 NF-«B/MAPK i f# Fil L) TLR7 A4 il LR B2
PRSI S, Xof e LA 45 5 EL A e 2 B A R

miR-34¢  inhibits the I/R-induced inflammatory response by
downregulating the NF-kB/MAPK pathway and targeting TLR7, and has a

neuroprotective effect on ischemic brain injury.
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I WA — S PR RHIL T, 7 57 R ST BRI
R A 0 1 40 Y 25 B8 R 4T A Y A 1 B, O 4
FporAk 5 R0 20 M P Ra S0 e B i A b S
TR AR, A SRR TE OGD BBk
M T  BIE B R IR Y Exos %A miR-
190b , AEA&# 1 535 A RN OGD S M 47T
PN A MEAI I 7 (autophagy-related gene
7,Atg7) & miR-190b BB e 88 i, B2 P I Jox 4 il
Exos 413 miR-190b Y 5% 5% 8 i # 1] Arg7 945
HT-22 (/N S 4 22 ST 4 I ) 240 P 1 e, 0 2 PR A1
T OGD IR T-H H caspase-3 Fl Bax [R5
K-, T 3 OGD il i BT T Bel-2 [ 3R35
K, NI/ OGD i 2o 121 s/l
IMPERHR 5, Du % W5 SR, B 6 5 4 ok
JRHY Exos A miR-17-5p, BNIP2 241 BNIP %
R0, B TE B B 4 M Exos H ) miR-17-5p 4 bf
ZICNAL)S 38 T I BNIP2 363k, 1l OGD 7%
S RN L PR TR SR PR A R i A A 1
MEBSWAE 1,

TP I 40 K TR Y Exos FPIA A miR-34c¢,
miR-34c BA LA R, miR-34c FIRHY R
A Exos+miR-34c 11l 77 2 K Bl ot 25 Dy i e 26 72
FEE T Exos+25 4, H Exos+miR-34¢ #1141 K
BRUI P 2 1 240 i DR 7 7K SF 35 T . miR-34¢ 5
TLR7 ( Toll-like receptor 7, TLR7) 2 [f] £ 7£ §I [n] &
2, BIE I AR IR Y Exos #5328 miR-34c¢, i T
P& NF-«kB ( nuclear factor-kB, NF-kB )/MAPK
( mitogen-activated protein kinase, MAPK ) i i 1 #
W] TLR7 &4 1/R (ischemia/reperfusion, 1/R) P 3L
FR & RE S WL, XoF ke i e G 45 £ HL A bl 28 4 4 A
Y EHE RS E L,

3 IMNERREBE

EVs PR AT 3 i 10 15 5 B, S0 1 30 5 0 19 12
J7 R B BRI (L, 7 i i A TR R R
Jei | EETE o 0 PR TS ) A/ U 1 5 R o 22 R A
YyJs, fe HERR SR IS B IR A=, PR PR 22T, Db
MZTTAET., ARSI AT LAE i A2 P - IE MR A A
HAFHIE S5 5% 4, B0 i o A F/ s 7 e AR
P, o e -5 P2 5 5 P A 42 3 3 A
ISR A A P R B oK R 1 4 i A
et T 3 e o 86 Ty 2ORE R 30 o 22 AR 4 ) s
bR, S A LR O T AR S

ARG L1 AR BEOR S

T REAER  BIFGE AT B0 A 40 i A 4 o v ke 28
SNIE A W) 0y 7, 5 )& miRNAs' 0 T o I
miRNAs 75 AR P 28 5 32 2 AR B2 R AL 19 5 i, 2%
FAEYTEE , BRI T HIG AR AT i 40 b i
VE—FRA BT AIEYTPE miRNA fiit sk ik, e
M ATE T IRBUN, 5 T, It 5 0T LB 1k il F
fift o) FEAT A AN M A I BRI T, A LR
FESE T AT AT PO SRl R R A0 i A
HAE R 25 A, U R 4% FLAL B, 1) A AR i ik 245
YIBYT i 28 R G B4 TR i S B (R H R X
SR8 I3 44T L 4730 34 v o 2 3 0 i ) R T AL
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