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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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FEAR MBI R, AU Wi [ A B A2 00 i I
X H G TR 23 A i s S HE . R IR O L
i 2 A T 7 9 R T R B EL e T I ) A
P I ) AT, R A — R B SR PRk o R T A i
TE RN b T URE AL 35 22 BB 23 14 240 i S 383, T
ik Z2 M7 A2 55 5 40 L 5 4 28 D 8] 438 TR, X
22U AR BRI RE LA B s B e A i AR T O TR
RS AR M 22 RGP AR . AR SC T #
238 B I T 440 MM /b 98 9 XoF s I P G A R £ 3
PERT, LU A BF 58 6 7 5 s 4 A3 BB AR 4l

1 ERKREMIINER

2 ifd Ah 2 9 ( extracellular vesicles, EVs) 2l F5
IR S5 4 A PN ) 22 b A0 i 0 0 2 40 i Ak ) XL
B DAL A K K B T A B R
(microvesicles , MVs) | #} WA & ( exosomes , Exos) & I
T/, T DL i B B R R 5T 40 M S Rl 48 T
) 130 T 4 A L RS R 40 Vs O
PR/ 150~500 nm" ™ H it Exos K/ K 30~ 150
nm,MVs 25 100~ 1000 nm'®’ o HTKRZHEWMIREHEN
KR LE MVs Fl Exos b, B 5 o 40 B B A
200 1 A1 I TR S5 A L 5 Rl 48 0T L P B A D A
Z 1) ) TR A, H ol i % 3 i 9 40 i B A% R L ER
F g R %S 54 MR . 1FIE R/
AT, B P e 5T 240 M B Y EVs BB 6% 3 5 28 fish A4
Ko AR I A A R A A R T B i A
RIS, KRN 23 2 D A8 R AR Bl & ke A A
A PR A T RER A T SRR IR 5 0 ok
U5 240 1L A1 3 B 6% T A Bk LS S 5 X 2 AR )
R, 0T 20 7 AR AR AP A T 40 0 B T, 5 S il
IR AR DL R kAR Ok IR ok o IR
LT
2 EMKBRARINEIRDN DY R HEE R DMK E
YR IP1E R
2.1 pAAGEMEKEFIOENRERKEF

BEIEJBE I 40 i R Y EVs TR S AT AT 4 A i
H: K K F -2 (fibroblast growth factor-2, FGF-2) 7l IfiL
&N 2 A K K F (vascular endothelial growth factor,
VEGF) , W2 #f 2 i 48 A S -, LR T MVs W,
Proia 45, 75 ft L 1 il < o /5 38 2ok 45 ) B2 40 A L %
PR G5 G L8 1 A5 A R A 28 2 AR A AR ol 2 i
it o

FGF-2 i — 75 1 1L 45 2 1 R, 0 eh AR

ARG R E R o TR B A T R R
IR 5 240 O DR B B FGF-2 78 0 i fii ¥ 15 14
R [E] IV 5UKE HF ( subgranular zone of the hippocampal
dentate gyrus, SGZ) 94 25 %% A W 4. FGF-2 32
Rz — 0 2T 4 240 i A K B 5 22 {& — 1 (fibroblast
growth factor receptor-1, FGFR-1) 7E SGZ B & T 4
Jfd s 3R 3k, FGFR-1 3 i 5 FGF-2 45 & #H B4
FI SO M 2, SRR o R A A AR
FHAE AT LATE 1 — > e s i 45 52 5 1K, 8 45 40 B
A R B b 28 2

VEGF 75 Rl fr 4 S L4 A 80+ 28 0 A L5 i
St R AT AR T B i O Bl I
JREG A B T S A I e L 2 1 T L
WEEE] VEGF 335 355, 2 0I5 o 24 o
Uy VEGFE 55 BT i 48 N B 40 i B iy 32 1K
(vascular endothelial growth factor recepters, VEGFR)
454 .M T VEGFR-1 5 VEGF 258 & #35 WLAE i
P9 VEGF, i F #% #% VEGFR-2, fif I ¥ %
VEGFR-2 i 5 1% 240 M P 1 42 PR Uil il O fioh & A2 3
m4% £ R w2 AT ¥ E 9, W PIBK
( phosphatidylinositol-3 kinase ) /Akt #1 MEK ( mitogen-
activated extracellular signal-regulated kinase ) /ERK
(extracellular-signal-regulated kinase ) i@ i , B 3 3 3)
A A R R A HE A R

T2 MUY S o, Proia 45 S, T — A~ =4
JfL (P2 oe | RLIE 6 J5 40 M0 i =6 40 10 58 P B 40 )
IR R GE, T AN W) 28 A8 0% 40 it =2 (6] S 1 ) B4
fil 4 175 0T, Bl 28 70 R D 5 5T 40 L B T 5 5 i
200 1A PN B A0 R 8T B A 28 BT A B I I 5
18 30 375 1 1 B2, 3R W 40 M 2 ) A ) B
SRR i M DR i 2 00 D i) A2 3T 5 2 T L B R 1
B REA  h, k LR T & A FGF-2, VEGF
F AN 4 3, IE 2 X B AT VA MR R TS R T R A
il 25 BTk, BRIP40 EVs i A K 2
18 3 A 9 o B T S P B A B A 2 A A
HE R L DX 28 S A R A AR L MR T R LR 1
2.2 BHRREEH

IV BT A0 Al Pl 3@ 5 EVs F1 (1Y Exos (1] 21 Jig
125 1D BE A 4 48K 52 86 11 70 (heat shock
protein 70, HSP70) "**' e it 5 i 4= rh J , 4804 17 %
JRE % A ERK F P13K/ Akt il i 98 8055 , A 5 28
Ji 5% 40 Mg & it HSP70, 8. 4% JNK (c-jun N-terminal
kinase ) {5 5 411 fil HSP70 iy ¢ g™, fH #4552
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T2 I 5t 40 i B T 8 HSPT70 3% 2, I AN Exos B i
ke R E I5 40  Exos 3 3t 6 8 HSP70 14 il
Bl X HSP70 {323k , HSP70 5 N iz 41 i Toll ¥ 52
1 4 (toll-like receptor 4, TLR4) #H HAEF , {2 i Exos
125 1B L 5 B, 5 G [ I, Exos 4 19 HSP70 58 i
G SRR H (tight junction protein, TJP) J& /b
S R B BRER DR O B A5 LR AR A 5 1 Bl 2
20 B A T U L A R R A5 0, BTG Bk i M
R G AR AR P A T RE AR T MR i
PRI 1.

Jiang % E ST, 5L IR A Exos 3 3o 401
ROS -5 19 ORI T 05 538 i, ool /b 17 I e Iff, 45
TR T 400 0 A5 AR /) Bl i AR 2 A BRI ot 22 ) BE 45 405 5 B
J& A7) VER155008 BH W ifd 41 & HSP70 # 2
kK 24N 5R VER155008 AL B] /% Exos 1 4 2
MCAO/R ( middle
reperfusion, MCAO/R) /MR, 45 R BN, 5L
Ab B Exos [ MCAO/R 41/ BUMI L, &R A FT4L B
Exos /) BB I X HSP70 (1% 2% 35 18 % 184 hm, 34 B4
Exos 4 5 iy HSP70 % 7 1 # #% i & 1 @ 1l X
HSP70 fyid 1A . H 4B HSP70 i, ROS =/
BB IN, 4R AR I AL A, R W] HSPT0 Jd i 2
5 Exos A R IEAS , A A h BE 0D F e o 2o 1k
IR A 8 AR O R DR A e i, DX 28 D RE A A
2.3 HEEAR

e & B D (apolipoprotein-D, Apo-D) J& — F
B R Y B R A b A N e 2845 A5
STECA H A A T RN R, A AL I
KAy, R R A, Apo-D B A4 ML 2 8 i
1 Mg B S AL A R A S 19 Apo-D il i
AR BRI N B A R IO e
PRAPFE 52 DA SRl 0 33 B I 32 4 1) i, T 40 D A
o RIEKBAMARIEK EVs &4 Apo-D, H £ %
SR AE S Exos H1Y

Yin 2558 13 R G B9 AL R AL ST, 0
Wi i 5t Lazarillo( Glial Lazarillo, Glaz) 52— ff 2 B ¢
JBT 2 i R 5 Y 43 A U i AR, S R R AR B2 A
A4 ik 4 5 PE 48 W Y ( brain-specific short isoforms of

drosophila lipophorin receptor 1, LpR1-short) %% &,

FLBE G SR AT T 4 HUKRS SR 40 e 7 L e it
FE A% 3% 9 F W5 IR B . 1 T Glaz J& AN 2E Apo-D Y
I8 , B Glaz Al Apo-D 1) Iy g Al AE AL 4 1 B AT A
A, T LpR1-short J&: R Mg b 28 5032 44, [ L AIF 52

cerebral  artery  occlusion/

Xf SR M Glaz-LpR1 AH B A I % AT B T U0 A 36
BTV T 41 L 43 W & Exos Ht Apo-D 5 1 2858 i
B4 2 R AR S5 5 0 b B #6105 & #5 Apo-D 7E i 5
I A8 A RS2 0 T Y DR 3 VR T, 2 B el R R
A A A AE SRS IR 1,

2.4 lEH

Jit & 1 (prion protein, PrP ) J& — Fift 2 Jid 2 il 44
B, RAMNMARZ R EW IR PP 5
26 7522 T 40 26 20 LR B 43T (meural cell adhesion
molecule, NCAM) 454,25 NCAM /v 5 05 5 5
T AR E T - BRI B A A EAE ], 2 5
M MR 2 T O B A i A
AR R R

BIE B BT 4 Mo B i i EVs b & I AE
PP 7E e i A K A F S R N, B % G2 2 i ke
LA 15 5 0 4 22 DT A7 1 o Guitart %74 1 22 0 A
FE I o 200 M e ] % 5 A AR A B S A S 5
AN P, 25 R R, T R R 5 Y B A
2T H, 5 AT I S5 40 A I 8% % 1Y) b 28 ST TE IR
SR BT AU SR Y 25 10 T B A7 6 R 4 v T AR
Sz PrP i B I 5 40 0 B 3R i, 28 0T i A7
T AR L 5 B 2R A B e ot 40 i 3 1 3R ) i A7
TR R, X Be g5 R R, 28 e 5T 40 i I3 4 PrP
Z: 5540 28 T8 % 4R Ak N S A PR PR T o T
WF5E % 1 Wi b R 6 4 PrP B0 4K 5 480/ % 45 0 3 2
(oxygen/glucose deprivation, OGD ) | i Bf A= &I & 1
JE 5T 4 A 1Y Exos B2 5, X PrP k= 5 /)N i #f 28 7T
AT R, BIR BRI E S, PP PIR BT AE
PrP il = (4 28 50 AR A I ] 1 5 2L SOIR PP B
PE Yo, T AE RS PLAL B PrP B2k M2 IT R A K
DF) PrP Ay ge 4o, 7R /N ik Bl 28 JC S I AT PrP
(4 Exos, JITLL, 24 B P e 5 40 i 7E S S 5Bk 1 2% 1F
FEE, HRE R A PrP Y Exos, 8 1 4 G HEEUS
PrP fiih i A7 5 5 00 i I T EUIL &R G0 R AR O
T, 32 i P 28 J0 B A T 38, R 30 00 e I DX A 22 £ 4
EN L MER 20K 1,

H1 T J2 K % 25 1 &2 /K (laminin receptor) 75 £ 1
SR EN] 1 PP L (5 PeP FIZE & L 22 A
HE TR 11 K e S A A I HE IR PP o %
JHUT b 2 E L Exos th () PrP if B AT AE AL 5
JERGEE A2 A XK.

2.5 =fpER
il 2 1(Synapsin I, IR @ FRE MR ) & —F
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LR B A — Fh bl 2 T % B M 5
fih 2 60 AF G 2R [, BEAZ UH 1 A 28 00 58 R Y ZE il B B
TR 2% fih 76 12, 5 0 28 % B RO il A% s 6™
P28 ek B T R B A I S I, AR JiE S 44 i 3
i Exos BRI ZE i R, 5 & on R i ¥ A 25 R H &0
1) NCAM #HZ5 &, DL —Fh 55 B H SRR 1 o X =
5 2 0 - I o 4 B AE B AR T, D BRI B4R 4 i G
I, R 5 2R K AR T A

Wang 24 ST 1 Exos TS KE KT,
HF7E 80 mmol/L KCl fEFEMIEM T, 76 BIE &
PR A 28 il 22, B s KC1 ke B ] 3 B0 e 48 e o U3
Exos ZE filt 28 BRI o 2 e il 4 g A< vh ke AR B HE R
4 T4 i ( spreading depression, SD) I ) f% # 1,
KC1 ¥ i 7 3% 31 80 mmol/L"" T 4 1k B 8l 25
MM A KCL e B2 34, 1 1 5 B0 P 1 5 40 a3
WA fioh 25 338 3 Exos B 2 4L 4h , A T bl AR
Uife™ . Wang 28" S8 97 1 B 2 2800 4 B
KA K W A B % fil 2 56 BRI 4 PLL ( poly-L-
lysine, 2 i 28 ) I, 7613 F AL EAFLE R S0 T
E B A S L pR 28 A M AT T3 i, (58 ik R IR
2 BB 2 0 A7 0 R X B Y PLL & 9 84
X 45 R R W], 40 M A1 2 ik 2= B8 98 7 S0 Ak W T fR
et #E R A TR R 6 9k 58 ik 2 s 0 IR
JEY) PLL I 1Y Kk Bz J2 i 48 U 78 A BUAF 78 AT
P 28 il 22 (4 15 0 T E 4T OGD &b B 5 45 5 i R,
AR T RS W 0 2R ik 2RI/ BRAE A T T R Ak R
P28 ICTE OGD B B AE 1% 2 T4 K AE PLL Ry
200, WIFE AN A1, R IE I 40 i Exos YA 28 fih 3% 1
REAE D) 1 pif 28 5T B 32 S8 A0 0 LA 47, 72 OGD % L
TR ST AE SRS E L,
2.6 BHEBEEHE

BRIV BT M B EVs o fEEDIREE S &
PR % 2 U 2 A 1 22 JE TR 5% 42 1R (excitatory amino-acid
transporters, EAAT) il EAAT-1, EAAT-2, 3 #4E T
MVs it A] DUAR i 4 20 R i 32 A 1) 195 200 e e % , 4
s,

e it A A e A et At R 9e 2, DA A
TR ik St A2 R AR 8 BN A, B0 ATP A R e, A
1M B Na'-K"-ATP [iff (¢ 1% 4 & F%, B )5 #2870 #1
2 J5E S5 AN FE | 1 Na ™ F1 KB B N R, Na T K
Tofs JBE %) e DA A 2 3 A 19 Wk 44 B 0 A, a2 T 5 0 A
RN R e B T Y L sk A o g K s C
(protein kinase C,PKC) LBy 181, 5 h Pk 2 IE iR

A MU RETCE) MVs h EAAT S35 n. EAAT FH]
Na'-K"-ATP fifi = A (1) Na' (1) B Ak 24 5 86 3 45 & 5
Mem BRI, b A S T i A 1 A AR
A I, UCHE SR Sl i A 2 T AT 6 BRI
HEA M Na™ 5 K8 4, e 55 3 F Wk B . 25
FLEAAT 25 8 G W B R, DR A A A A E R
I B, [l s A2 52 A0 B P Ah Na™ KU BB 4 45 i 6
fd Y MEHE RS L

B @R e 35 DI RE < M AT 5 R Bl 28 B 1, EAAT
TE2: 5578 B 22 il R T 1) 200 JHL Ob 45 B R I, ¥ o o

SO AR DA T 7 W R 2 R A 1)
AN EIRI , A B IR A iz iy i RE v Al B S ) — S4B
IR EAAT ST 45 &, EAAT 58 Y Bl A 2 R 1Y 22
Mo X — ik R PR A IR AT DL AR I A %R
fil H U 55 5 11 52 K R D L A R R A i
B AR S B , T 5 8 il i EAAT 254, 0 % iz 1K
[ 1R B i 0E , BT Mg oo i ik Ak, Jf i
B 67 52 5t ] i 0 4 A, BEL LR 40 i 9 4 0TR[] Sh B
o PRI as A AL 22 Br A &R, i HL 3 BH 1k B =
IDEST N5 ) G (32 Fug = L
2.7 M PEZES (miRNAs)

BTV B 5 4 M Sk U EVs B2 FCFF & miRNAs fig
A5 I e I 400 5 4 28 T8 22 1) g e R . B
J S5 4 i EVs #5747 2 B miRNAs 3 38 32 3 40 g |
9 miRNA , SR 32 R 40 i 1) 2 BRI RE . B2 e Jo 4
JfL 3 o X 26 miRNAs 2 5 Wi 5ok 2% 28 il D) B LA 2
7%l e 3 B R R 28 T 2 A T

VFZ miRNAs 0] B 1L 2 Ff i 28 28 GO0 Pt &
PR AR R R AR EVs 451 [
miRNAs 7] 400 1 Gl i 14 G 4 b 5 i fh 2 oo T A
Al O 4 ot S ke i A8 407 0 O B I R A Bk
P P 2 v S A I B AR A ORI, R AE A
F S FLKOF B, 4 IL-18 F TNF-o, 3 1 72
IL-1B 8 TNF-o I3 B2 P i 57 240 L RS i i) EVs
KILTE Fh & & A9 miRNAs, Bl miR-125a-5p 1 miR-
16-5p , FCAT LU 98 #2870 b 1) il 2878 37 52 K i TR
i B 3 ( neurotrophic receptor tyrosine kinase 3,
NTRK3) F1 B # fd #k (292 (B cell lymphoma-2,
Bel-2) ME 2 SeE AR , NTRK3 Fl Bel-2 235 #Y 5
WG T KB AT IR R A AL TR
EESIMIDE NSRS € B o (IS E 2 o P S ]
0 H A 28 0 B Dy P, R X il B A B — A O 4
JRE S R RS W L,
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Table 1 Astrocytes extracellular vesicle contents are involved in the course of action in the protection of ischemic stroke
HEY 5Z RS 5 07 i e 458 103 ) A D
Contents Mode of binding to recipient cells Process of action after cerebral ischemic injury

ST A AR I -2
FGF-2

[IKgL)- 28 SISER
VEGF

MR H 70
HSP70

BIREA D
Apo-D

i
PrP

RE 1
Synapsin [

fag g R RN
EAAT

(DU
miRNAs

5 N B 0 M 2 T 2 R

Binds to endothelial cell surface receptors

1 SRR

Specific metastases

g oo iR E 2 R a A

Binds to lipoprotein receptors in neurons

PHATHRIR(TRESEMEEAZEKA
*)
Uptake by neurons (may be related to laminin

receplors)

5 NCAM 454
Combined with NCAM

Mo ARG &

Binds to extracellular glutamic acid

e B 20 2 U s A 2 0 AL

Transfer to neurons or internalized by neurons

TER IR TE EVs 5 FGFR &5 45 R 340 Mg 3% 48, (R itk 2 e R & 5 1
P 24 o3 A, 48 B B LR R 28 R A

Binding to FGFR1 in soluble EVs stimulates cell proliferation and
neuronal development; cell differentiation and

promotes Regulates

promotes neurogenesis after ischemia.

TE AP PE EVs H1 5 VEGFR-1-2 454, filt & A2 1 8 A= i iy PI3K/ Ak il
MEK / ERK il # , fi& 3 i 5 57 4

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

i e 1005 % A% 28 i it DX 5 P B 40 B TLR4 A8 B A F0E TIP 3l 23
PEE IR,

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

reactive oxygen species.

52 ARG AN A B B G A A I RO i A TR
TN 52D SR I I B A )

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

inert hydroxides, protecting

oxidative stress.

PrP fish A5 5 5 Sl PR T BT A AL R ST A A MR T SR R A T Y
A7 R CRARAS 530 % i A ) .

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

pathway is not yet clear).

it ke . S 2 5 i 28 0 — B8 5T 2 B AR EL A R, T R/ i A I o
R 28 Bl 2 14 A K 5 L S S8 E W 7 5% Mk 3R T A O A I R T R (AL
il A B

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) .

@EAAT F| ] Na"-K"- ATP = /£ Na® () i fb 25 3 0 3 45 & OF 532
BERBERN G TR ; QEAAT fE 1 32 5 i Ah 45 2 I8 7 bk
(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 Fl miR-16-5p F {8 # 25 JC 1 i) NTRK F1 Bel-2 %) 26 35
GeRE A2 TTRI R BRR T R T i A b

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 53 P15 HT-22 [ I .miR-17-5p 3 5 T 8 BNIP2 3%k,
KAl OGD 5 T a2 L IH T

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

miR-34¢ il i3 8 NF-«B/MAPK i #% F1# i) TLR7 S0 /R Fr 8
T S RE S5 I, % 5 I 4 A 53 05 EL A i 22 AR 4 P

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

inflammatory  response

neuroprotective effect on ischemic brain injury.
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A W — SR PR BOIL R, 17 DT R ST BRI
TRt A% T AN 0 S 1) A0 2 R DR AT B 1 AR T, O 4
RO Al B8RRI 9 RS T B A R R
B EEAE N . A SR 7E OGD B Bk
MG 254N BRI 5T 40 i >k U5 1Y Exos 7 A miR-
190b , REA% 1@ 3 94 5 A MR M) OGD 75 3 i+ 225
Y WA G T ( autophagy-related gene
7,Atg7) J& miR-190b i € 48 s, BB B 5T 4 Y
Exos 413 (1) miR-190b [ %% %% i o #0 ] Ag7 #15
HT-22 (/)N B 5 Bl 28 0 40 ) 40 1 A e, 2 3 IR
T OGD i F R A T 1 caspase-3 il Bax [y £ ik
KAt E s OGD # il #9470 0 12 26 F1 Bel-2 13234
K AT OGD 75 G i M 28 gt P T e/ e
MLPERG 5 00 D 26 0 5 s, AL 00 e I 24 M o
JE ) Exos & miR-17-5p, BNIP2 242§ 1= BNIP %
TG AR 1 R, FRJE I BT 4 i Exos HY Y miR-17-5p ¢ il
ZIuNALG i@ T R BNTP2 (3K 5k , # i OGD i
P P2 200 R T N AE R A ok it e i 5 s A
M #Zk 1,

P E BT A0 R PR Y Exos WL 5 A miR-34c¢,
miR-34c HA 2 R AERT, miR-34¢ 3Rk AY 35 %
I fd Exos+miR-34¢ ) i 57 2 < B 28 2l B8 Bk 26 72
JE 5 T Exos+7%5 141, H Exos+miR-34¢ 1 il 3] 41 Kk
B P AR A0 i Y K R B35 T . miR-34¢ 5
TLR7 ( Toll-like receptor 7, TLR7 ) ZZ [8] ££ 7E #& [1] &
A, BRIV BUATMOR IR Y Exos %32 miR-34c, il 1 F
)8 NF-kB ( nuclear factor-kB, NF-kB )/MAPK
('mitogen-activated protein kinase, MAPK ) i % # #[
] TLR7 44 /R (ischemia/reperfusion, I/R) flf E{
E NS a VAN O 7 (1 S T VIS S S 2 e AR
Y RS B WE 1,

3 MNERRE

EVs R H AT 3% 3o i i 57 B , 0 18 1 398 506 119 12
7 EL AT T B T AE (A SR I A AR Rk
T, STV JE T3 40 LR A ) A1 T 1N R kb 2 A B
Wy 5, AR ARG e L R LA A TR B R 2T, e
B2 TEAETT . A AN I T L A A - A 1 A
HAEFE G5 5 1% 1, ol0m i 4 75 R/ s 7 AR T
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