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BEY: 50 E BT 40 M M 4 32 (astrocyte extracellular vesicles, AS-EVs)FIIE 22 55 T &b B (7 5 T IR 5 41 9 JH 1 3% 49 (LPS-preconditioned
astrocyte extracellular vesicles, LPAS-EVs)X| 42 IR 175 5412 sodii 57 VR 22 o] BEMLE -

FiE: AR IR R RRANM, FHRIH G 2 AR B 5 PR, USSR B3, E R A A R A T R e A A E . R
PCI24H M HEAT WP S5, SRR FTAS-EVs JL LPAS-EVS X PCI2ZH MBS GH (W52 0, T JdE S 79 2 R 175 5 (W PCL2 28 I A JEL A A 2 To B P AR, 56y
4%H . PBSZH(SEVSH AT IPBSALFE24 h). AE R4 (10 mmol/LAE IR AL FH24 h). AS-EVs4 (200 mg/L AS-EVsTRiAL#E24 h+10 mmol/LAE
4b#E24 h), LPAS-EVsZH(200 mg/L LPAS-EVsTiiib 124 h+10 mmol/LA R AL #E24 h). CCK-871AMIPCL24MIA7I5 %, Western blotfa: il 41 7
T-AHIGHE 1 BaxfIBcl-23R 14 .

RS540 ORINIRICE Y i T 40 M g 7 15 2 W7 5 10 B TR R A0 IS (A 28 s @ RN HLAS-EVs JZ LPAS-EVs, 28 %556 14 & Al 4 b 22
AR, AR EWRIEBI M GAS-EVs [ LPAS-EVs X PCL24I il {4 4 JE 1 52 ;. @5 B RAIAHEL, AS-EVSHILPAS-EVSAENS #2 /5
PCL24HIUAF % %, HLPAS-EVs{E 150 T AS-EVs(PH4j< 0.05, n=3); (BAS-EVsHILPAS-EVsHE S HIHIL IR T8 FIBaxif ik, (EakHiT: 4 HBcl-2
MK IA(PI5)< 0.01, n=3), MIHIHIPCI24H fFlJEARAE T TS, KIEMARIIEM, HLPAS-EVSIIE 58 T-AS-EVs(P¥< 0.05); ©ZEH#*K
B, B AT L T e AP 4T L 7 S 3 B A 40 23 R T B P AR e R T, RO MR B, IR HAEZ BIRE 2 RIS, XA
[EEh T

KR RGN ARSI R PCI24HM; W&o FTS

HERRIE . BIERANN A FEI: astrocyte extracellular vesicles, AS-EVs; Jig 22 bl T ab B 1) B T IR i 0 MU #5236 :  LPS-preconditioned
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Abstract

BACKGROUND: Central nervous system diseases are often closely related to neuronal apoptosis. Astrocytes are closely related to neurons. It remains poorly
understood whether extracellular vesicles, which are derived from astrocytes, especially activated astrocytes, may inhibit glutamate-induced neuronal
apoptosis, thereby exerting neuroprotective effect.

OBJECTIVE: To investigate the role and possible mechanism of astrocyte extracellular vesicles (AS-EVs) and lipopolysaccharide-preconditioned astrocyte
extracellular vesicles (LPAS-EVs) in glutamate-induced neuronal injury.

METHODS: Astrocyte was cultured in vitro and induced activation model was established by lipopolysaccharide. The supernatant of cells of two groups was
collected and extracellular vesicles were extracted by hypervelocity centrifuges, and then identified. PC12 cells were used for preliminary experiments. First,
we investigated the effects of AS-EVs and LPAS-EVs on PC12 cell proliferation, and then established the PC12 cells and primary neurons injury model induced by
glutamate. Experiment was divided into four groups: PBS group (PBS of the same volume as EVs groups, 24 hours), glutamate group (10 mmol/L glutamate, 24
hours), AS-EVs group (200 mg/L AS-EVs, 24 hours + 10 mmol/L glutamate, 24 hours), and LPAS-EVs group (200 mg/L LPAS-EVs, 24 hours + 10 mmol/L glutamate,
24 hours). The survival rate of PC12 cells was determined by CCK-8 assay. Western blot assay was used to detect the expression of apoptosis related proteins
Bax and Bcl-2.

RESULTS AND CONCLUSION: (1) Astrocyte was extracted and lipopolysaccharide-induced astrocyte activation model was established successfully. (2) AS-EVs
and LPAS-EVs were successfully extracted, which met the morphological standards of extracellular vesicles and showed positive expression of related markers. (3)
AS-EVs and LPAS-EVs had no significant effect on PC12 cells proliferation. (4) Compared with glutamate group, AS-EVs and LPAS-EVs could improve the survival
rate of PC12 cells, and the effect of LPAS-EVs was stronger than that of AS-EVs (all P < 0.05, n=3). (5) AS-EVs and LPAS-EVs could inhibit the pro-apoptotic protein
Bax expression and promote the expression of anti-apoptotic protein Bcl-2 (all P < 0.01, n=3), and then inhibited apoptosis of PC12 cells and primary neurons,
thus playing a neuroprotective role, and the effect of LPAS-EVs was stronger than that of AS-EVs (all P < 0.05). (6) The results conclude that extracellular vesicles
derived from astrocytes can inhibit the apoptosis of neurons injured by glutamate, which has a neuroprotective effect, and this effect is enhanced after being

stimulated by lipopolysaccharide.

Key words: astrocytes; extracellular vesicles; lipopolysaccharide; PC12 cells; neurons; apoptosis

Funding: the Scientific Research Project of Zhenjiang City, No. SH2020053 (to HYH)
How to cite this article: SUN HT, HUANG YH, GONG AH, CAO XB, LI Z. Protective effect of lipopolysaccharide-preconditioned astrocyte extracellular vesicles on

neurons. Zhongguo Zuzhi Gongcheng Yanjiu. 2022,26(13):1985-1992.

0 5| Introduction

BEE N DB InAE i1k, HPRRPIEE R G500 1 R R
Bt K, BTSRRI T BE S RIAR G R 45 52 HE th H 24 m ™.
MR TR T AE P XA RGO, WMiRigE P B0
Bt B BT R PR BRI S 0 A b R 4 A AR
R, A T T ORAP A7 G 02 T FIR TT HRAX
PREE 2R G0 1) B LAY

B RS TR E RG R R L . AR
BRI AR ™, LA Wi 2 PRI R 2 5 U8 1 PP e
ZRBRENRES. bR AN AES Y. B AR
MZERG, FAlRMEITCIEIRCRFAMMR, BV G
M AR TR BT DA - B EBEIEER T, g
oS R 3 o 7= A I /5 ISR L2t ARV 07 N s
BRRAVE B, XA — RS R AR, a5
— AR ", BRI ARLE PR A RGN
BT K 5 A TG 2 TEAETE B R A, BRIl b
LI R TUIA R

oA B B3 P TR AT AT R U R 2 R A A 2
REGPIR O SBOP I Z R kA B LS 1 405 *Y,
AMUINE T HE TR0, e SEURARL T RSN
LTS J5R 40 L DR 5 T i A A 3 v MO T s Ak . i
) BRI R A e R IR B AR ERR I ER T, A AR R 4K
BB A TR LA R A ) A s S R TR ), BRI
JR R A SE R A G @R AR AR AR A
PE. PR P IR R RIS A B E M S H LU T e 3
FORRAEH W78, Btz A, TSk E R TR R 4 B 7 i
H A& H L eI G R T, RIEMEAER, E5

I

1986 | PEARTZAR | 5526% | 55138 | 2022454
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Ji T [ R 2 B 4 B % ) RPMI 1640 15 77 &, PBS( 3£ [H
Hyclone A H] ); H8 % - ## &= MRF1M3E (3£ GIBCO 2
Al ); 0.25% filE I ( B4 AF] ); DMEM/F-12 #5375
(LAEaZl BI A7) ); B27. #¥&BENL. ECL AROGHK. PrimeScript
RT iRk 55 &5 ( 3% [E Thermo Fisher Scientific A @ ); L— % % #ii
AR FhEEES. B2 (EESIGMA A7 ); BAR
( 3% [H Tocris Bioscience 2y m] ); P[4 B8 ( i 22 s Ak A2 4L
BHEAH PR 2 7] ): TRIzol 171 ( H A TaKaRa A 7] ); miScript
SYBR Green PCR &7l % ( f[E QIAGEN A ] ); BCA Rl&r ( &
BT REMBAREGRAF); CCK-8 7 & ( H A Dojindo
Molecular Technologies A ] ); 5147 ( H ElFg 5 4 o 2 7] )
RIIKBERAAREED. MR ZEORRE,. WHa
TCE PR B AL G . B-Tubulin, CD9, CD63. Tsgl0l. Bax.
Bel-2 HUfAR. BRIk S AL P B bR 10 11 2F e 186G Pk (X
ABclonal 24 7 ); Cy3 B{ FITC Fric %¢ 6 — 1 ( 3£ [E Abcam 2
7] ); Optima™ L-90K Ultracentrifuge i34 &L Avanti™ J-301
Centrifuge % /5 3 B O Hl. Allegra™ X-12R Centrifuge /55 i 5
OHL BEEBELE (KE I w&AH ) PVDF ., 0.22 um
T JERS (B EBIE AR ) ARIFRIEMW ( LIFET
MWAMRAT ) 4B F TS (RN LZR T IBEARGRA
H]); CO, 4HMEsE 740 ( i —THRFE ARG R AR ) Bl
Mok PIRTIES RS (45 E Eppendorf A H] ); MHZEFE R
B AN 5] B 2. 78T (Olympus 247 ); Western HLUKAY ( 58
Bio-Rad /~ &) ); Tecnai 12 i&E ¥} FE 4% ( fif 2= Philips A &) );
ENAS KL T U X (22 [E Wyatt Technology A ®] ); 200 H j&
M ( 3£ Corning A ] ).
1.3.2 SEIGAIY) SD KR 10 X, 1d i, MEMEAFR, hyris
KE NS5 o deft.
1.4 Ik
1.4.1 ks

(1)PC12 {RAE AN EE 75 PCL2 4 ES 7% T SR Bk
10% fAZF M35 . 1% 755 % — #E % 1) RPMI1640 5 77 K,
£ 37 °C ARFR 5 H0R 5%CO, 54t F 17, TP = RAEMR 1K,
BSR4 AR (20 Bk BE 80%) FH T i 4525, 96 FLIR
b 2 P A9 71, 2 000 A /100 plL( M5 SE 5 ) SURRAL 1x10° A4/
100 pL( 15 5L5: ), 6 FLBURHIR 2 B AL 2x10° 4 /2 mL,

2) EXRRMEENSE. BRIEFRENK: #idsb X
SRR TR H0Rh 75% L EEIR I 5 min, T8 /R BUH K
i, IEVEBIWE, NN EDTA [ 0.125% Jid I BeH AL 5 &
FIRS I KA 1 mL BB AR AR IR AT 20 N4, IS RT
TAC 1] 14 2 T 1 0T 240 B 8% 77 4 (DMEMI/F-12 15 7 ik + R 43 %
N 10% Jif A ML +1% R R - BER R ) Kb, IR
FWATIR A G A 200 HEML 38, RERERMALR, B2
15 mL B5.004% (1 000 r/min, 5 min) 2500038, R ik
R ERDUE, & BN RA RSN T 2 R AR O
ity 6 cm gifa ks IR, 7 37 'C. ARFEN 5%C0, B+
FERETR 240 5, AT BRI 4 MR IR 0T A R

ZIREH =R R, 298 d MR, KRR E
THEFEAERIR, 200 r/min S EERESE 4 h DLEBR/NR 5 40 e 55
HEAT AL . 2% 200 0 0 V6 LU IS 85% INF #EAT WAL ABAR . B4 3
BRI T f5 22505 .

() BERMETHN B RIET: ATHEREDRERIVE
T2, K 4 VR G W Pl T 6 AL S 24 FLES IR, Af
FH B IR 4 i 55 92 T 37 “C. AR BN 5%C0, 15 9544
HRER 24 h 5, RS FTREMLE (5 umol/L) IR £ T3 IR IR
(DMEM/F-12 £33 5 +2%B27+1% AR Mg +1% S5 % - 75
)T e, M EEREMENAEK, 24h 5EH
PR TUREFRWOHAT B B, W =RFEHRE, L6d
S AR H AT T RS
142 BIUEAM KRR E o e e # 24 FLIR
A PBST 120k 3 X, HEK 5 min; H 40 g/L £ 5 H &[]
SE 40 15 min, PBST ¥t 3 ¥, 4% 5 min; PBS [t #1% 0.3%
Triton X-100 Z i i# 1% 20 min, PBS ¥t 3 Ik, 45K 5 min; 3%
BSA I 1 hy WRAmiE PRI, 0 O B 47 S bt oK BRI
JR A A R R [ B 22 o R e PRI B AL 18G — L (1 ¢ 200),
4 CWFEIER: PBST P 3 ¢k, 4k 5 min, 1AL i N B 4
) Cy3 B FITC FRic )t —Hi (1 & 100), WE#E 37 CHEH 1h,
JE SEERAEITERG AL, PBST ¥ 3 Ik, &K 5 min; i/ DAPI i
JEWEE 5 min FEAT Y%, PBST ¥t 3 ¥k, &K 5 min; MR
JEVBAR, H i S RSO B TSR E G, B
B 5 AMLEF T H B dn e 4 .

1.43 BIEK AN 2 BB A i sr KR aifh 5
(1) B TR A A 43 PBS ARG Z ME4H, 225 [H N AN O s
W Je R A 20, 6 22 W R BIR A 200 pg/LP . iR £
TRALIR 24 h 5, PBS EYE 2 Ik, M S 4 10% G4 1
75 (120 000xg FHIEES 0> 16 h, AE4HHEANTER ) (R B R
2 Pt 1% 57 W 4k 42 85 9% 48 h. i i qRT-PCR }Z Western blot #6;
IR T o A WS A b 6 2R 1 (ot £ 4 R 1 2 1 R R A
HREOARME)RIE, PUSIEE S RIS B R R4,
PAKIIEWARS BE T 4EFF 48 h, WLER4HM LI .

1.4.4 HMAMFEMRPREUL S AR 1.4.3 B4 B R
% 150 mL, R FH 8 2 0 vk S L AS-EVs AT LPAS-EVs, T Y
BB IRIITE 4 C A T e, PRI TEIK L #AE. A
PSP IRANR: A S O ML 500%g 550 10 min R4,
J& 2 000xg .0x 15 min EBRAHMAE s TR s 50 pL
10 000xg E5.0» 30 min LFRANALH s  FiE% 0.22 pm LB
I8 PR3k i 5 {8 FH 5 B0 FL 100 000xg 5.0 3 h 45 HU4H a4k
Feifl; PBS HEELJEIUIE, HEEHMEO 1K &/EH
100 pL PBS H 2 JTE, RIFT —80 CHH.

1o BCA 71 S A I 40 A BV (0 B IR . B ST
BE SR IRAT (A B A BV TS OIS 40 Mo Ah 370 B
BT RSN, S5 2% B R 1 4% 5-10 min,
B EAF bR AR TES s N TR, K. FIHB
A RL A B ORI i 3R 45 1 FE U RLAE R/ . K Western
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blot #I% F5 24 21 20 iy #1376 b ks S VAR id CD9. CD63 il
Tsgl01 [{5Rk: TN sbEILH i\ 5xSDS FAE MR 7T 7
RAIJE, BNBKE 5 min EEAADNE, B TEARN
Iy BRI
1.45 ZfAMFEA T PC12 A0 20 K PC12 41 i DA%F
FL 2 000 4~ /100 pL % fEH AT 96 FLAR H, T 37 C. &
I3 HR 5% CO, BrFe s, frdifliEEf5, F PBS ¥ 3 i,
b J5 1 H 43 A AS-EVs I LPAS-EVs B K 2H, ¥ & 0(PBS), 0.1,
0.5, 1g/LaNIREERLRE, 43 I i I AE LR FE 40 i 41 330,
48 h J5fdi F CCK-8 {7 ks 4 a4 5 e /g . B ALIG TR
#9100 L ¥ TAEWR (90 L EIMLE RPMI 1640 5275 %E +10 uL
CCK-8 7 ), FFi% 3 NN IRTL, #GIE 2h f5, HE
BRI 5E 450 nm KA S FEAEL, - 1S3 44H AR T 84 58 6
S0 MG HE 2 =( SR O BEAE - 2 E RO G FEAR )/( 0T R 4H.
WA - 2 IO R ) o
1.4.6 PC12 P& o AR R K @S2 5 73 21

(1) BEERF UK ERIERE: PC12 4l LLAFAL 2x10°
A /100 pL % FEFRT 96 FLIR, & AR 2082 (0, 1,
5, 10, 15 mmol/L) JG I 35 55 7% 5 &b 1 PC12 41 g 24 h, H]
CCK-8 171 7 T Al ML A7 5 28 M A BRI E 2 10 mmol/L
N, PC12 4HMUA7ETE R IFARE 50% A4, B PC12 4
Jif B 2 E AR B O 10 mmol/L. 2% B 8 MR 4L 4
o BN, R Rk T IR B R HEAT N S

(2) L6 47 4R: K PCL2 4 i K A 4 0 43 il 40 4 AL
@ PBS 4H: S % 10% 2 41 i 7h 230 if 21 1L 3% (120 000xg
BB 16 h 3R15 ) B9 RPMI1640 £ 35 5285352 24 h, &
20 A FE I B A TLIE Y RPMIL640 1: 77 5 + 15 HoAt 4 ]
AT PBS 1537 24 hy @B R JeH & L4l it fin 2k
L35 1Y RPMI1640 15 7R FE 4L # 24 h, H4td 10 mmol/L B &
R 254 M A S IG 2F 17 1Y) RPMI1640 35 77 JL b B 24 h;
(B AS-EVs 4H: 4 FH 4 200 mg/L AS-EVs. 2= 41 i 41 B2 fiG 4
L% 1Y RPMI1640 15 35 R FiAb #E 24 h, T35 10 mmol/L &
AR UMM FEHLAG A L35 ) RPMI1640 £ 77 B2 i B 24 h;
@ LPAS-EVs 41: S5 200 mg/L LPAS-EVs. X4Hf A4 )ia
A L35 (1) RPMIL640 15 77 56 il kb 2 24 h,  F 4 7 10 mmol/L
BRAE - LA HMEE IR A 75 ¥ RPMI1640 5 75 3L 403 24 h,
1.4.7 CCK-8 VA A4 PC12 4 g /795 % ¥ PC12 4il g LAFg 4L
1x10° 4™ /100 pL %R+ 96 FLARH, T 37 C. AL
5% CO, 35 FRAr¥E 7, Fr A M B =, FH PBS ¥t 33k, 4 1.4.6”
Iy AL TR, BE S A A CCK-8 5T & xt PCL2 4 i A7 i R
BEATRLIN . AR AFVE 2 (%)=( ST WO FEAE - & B A BO6
FEAR )/( X REZHIROEFEAE — 2 A ZHIROGFEAE )x100% .
1.4.8 qRT-PCR &l {4 A TRIzol %71 M\ B T i )5 4 o £ JIS
2 T AL BEOE A S IR A TR RS T 40 i 52 IS RNAL i
PrimeScript RT & 71 &% RNA Sz %5 5% 5 cDNA. {8 | miScript
SYBR Green PCR i 77| £ 1T qRT-PCR. 4 N 2 Gapdh [ K ik,
fd ] 27T VRS mRNA (AR R IE . 5IYF 5 IR 1.

1988 | PEARKTIZAR | 5526% | 5138 | 2022554

= —_—t
MREE
=1 | 5199F%
Table1 | Primer sequences
SRS Fr41) (5'-3")
JIZ IR 4T 4R P R A Forward: ACA GTA CTG CTC TGA AGG TTA G
Reverse: CTG AAA GTG TCC CCT CAG TT
TR IR 2 RN Forward: TGG CTG CTT CTC CTA GTG TC
Reverse: TTT GCC GTG GTT GAA GGG TA
Gapdh Forward: GCC AAG GCT GTG GGC AAG GT

Reverse: TCT CCA GGC GGC ACG TCA GA

1.4.9 Western blot # ] KR T 6 FLHR T PC12 4H o Al fih
Zoutk “1.4.67 SrLACEE: FIHILRCH . TR R H R
TR FT (PMSF. 2 [ g 1ol R g 40 ) 77) ) UK 22 10 ming I HL
FEEP B, 4 CTA B LHL 12 000xg &0 15 min; % ]
2 D LN 2x ERELZITRIRS), BT 100 CEJE IR A
10 min, F{K 12 000xg 550 15 min; HU3&E &8 [ FFE AT
SDS-PAGE, 60V Hijk 45 min 5% 100 V 442 HiJk 80 min,
300 mA iz #% 150 min 45 PVDF fi§; F % 5% BSA [/ TBST £ 41 1 h,
TIAN—PTT 4 CIFE LR, BHE B-Tubulin HiLi& (1 © 5000),
CD9 Hi k. CD63 Hi 4k A1 Tsgl01 ¥k (¥ 1 : 1000), i
AYERMEE PR, MR R E O EEPUA. Bax Jiia
Bcl-2 HiifA (¥ 1 © 1000); TBST PLfx 3 ¥k, £k 8 min; Hi
HRP #R1c I —HT (1 © 5000) ZHEIFFHE 1 h; TBST Pl 3 Ik,
BFR 8 min; g W 4 AT R .

1.5 EEZMERIEA O CCK-8 ¥E A I A [F] 4 & AS-EVs Fll
LPAS-EVs % PC12 41 i 3 4 ¥] 52 ;. (2) CCK-8 2 44 ¥l AS-EVs
FI LPAS-EVs X 7% Z( R Fir B0 95 PC12 41 Jil A7 1% 2 (1) 82 15
(3 Western blot ¥l {8 T2 [ Bax fPLIAT HFE [ Bcl-2 7TEL
SRR ETE A PC12 41 f R IR AP & e IR IA .

1.6 %it %545 {1 GraphPad Prism 7.0 T 4E3E 4T G5t 4>
Bro THEBRBILL xts Rk, LU ELBER A B IK 3R 5 Z 00T
ZH [6) 5 9 LU R B SNK-q r 4, P < 0.05 422 S i PR L,
AL ZDET 3 K.

2 Z58 Results

2.1 EMBIR miea)id it W 1A-C R, $REUEFR
(1) 2 T 18 I 40 L 2 SRS RO IR, B 55 7 I TR (R S G
REFR ML HR L S T4%, MR 2, SR
wo GIE 1D-1 R, &Gk, B ELR) 4 R IA
TR R AN b R AP R e R (1, ANt ik B
(96.11£1.52)% LA I, JAF 585050 40 Mo 4l 5K

22 RAEZEFWRF@ILIG S ¥ E AR IR 2 PETRALEE
24 h G ETEIR 40N, 5 PBS HAHL4Hu & R AE TN
R 1L, 2 RPR, KRR, ILE 2A, B;
aRT-PCR 45 BT, IR 20 20 2 02 e I 400 L 1) e I & 4 R ik
BB B 28 1 R MR IA = PBS 43 = (P33 < 0.01,
n=3), ULB 2C; Western blot £ FHIFSL TIX — 4518 (P 1 <
0.001, n=3), ULE 2D, E. #ffifH 200 pg/L f§ 2 kb3 AT
IR 24 h, REMSAE G, JF HIHIS MRS SRR 48 h,
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XK Ja SRR HCA A 137 P ) LPAS-EVs 4T T il

2.3 AS-EVs B LPAS-EVs 492 5% BCA & (45 S & ox: PBS
HANG 2 WEAH F AR EIE R, R A EOWRE ST
PBS 4, T S W fig 22 i Ak B i A S 1140 S T M ol 4 T R
(20 f A b B R B TS A3 2 (P < 0.05, n=3), ULEE 3A.
175 5 HLUBE 7R AS-EVs F1 LPAS-EVs 12 25 1T LA IR T A 5 712 4
R, EAR 20-200 nm, W.E 3B, C. ZhA UKL HUNACE R
AS-EVs F % 10-400 nm, °F3 (115+4.55) nm(n=3), LPAS-EVs
% 20-300 nm, “F4 (127.67+3.09) nm(n=3), UL.E 3D, E,
LPAS-EVs BL420E KT AS-EVs. % 5 H 45 M sh A ek T B
g5 R OR BT REUT 2 ol B T 1 5 40 e B 4 3 6 35 75 5 4 i b
WA E, HZHRSKNMEEER, RTZEED)
Ae FAFTEZ . Western blot £l 45 5 27w, 4 g 4 FE 3 by
1025 1 CD9. CD63 il Tsg101 fHT%, ULE 3F.

2.4 AS-EVs B LPAS-EVs * PC12 4 Jits 38 74 An 3T 25 F 8% IR 14
PC12 fm L f5iE 6776 CCK-8 Z) M /AN [EIVREE AS-EVs Al LPAS-
EVs X} PC12 4H JE 34 A (52 mi, 45 SR G R, PC12 41 i Al
# AS-EVs FlI LPAS-EVs < B 34 i1 iyt 3 B S5 11 24H ffa 34 B 4100 1)
B HEIL %, EJ AS-EVs i LPAS-EVs X%t PC12 4 i 3 i V& A
R e, LB 4A. TEA R4 PC12 41 M i Y o,
CCK-8 Z5 IR, 5 0 mmol/LAHLY, Bl 45 S BRVR B 1A 38 o
PC12 M AF i R IEAK, B — @ IRERBINE. £ 2RI
15 %) 10 mmol/L i, PC12 4 i 77 1% & (51.28+2.21)%, & ¥
KT Ommol/L 2. Ak, %M 10 mmol/L 4 & Re AT Jo 2Lk
5%, UL 4B, JE4kseinghi RN, 5 PBS AL, BHER
44 PC12 20 A 735 % B B %MK (P < 0.001, n=3), Tfj AS-EVs 41
FIl LPAS-EVs ZH 41 il /735 2% i T B AR 4 (P ¥ < 0.05, n=3),
H LPAS-EVs #H 75 T AS-EVs 41 (P < 0.05, n=3), VLE 4C, ixit
45 L2 W] AS-EVs A1 LPAS-EVs X PC12 4 g 47 1% 2 [ 5 Wi /2 i
To A A P e T AR I B SR SE I, HL LPAS-EVs [ FH 5k
T AS-EVs,

2.5 AS-EVs Z LPAS-EVs x5 2 B2 4515 PCL2 4@ feL B 1= 44 %5 7m)
Western blot & ] 45 & 7~, 5 PBS ZlAf Lk, 75 R4l Bax
FARIEAKFHET R, 10 Bcl-2 RIEKFFEK (P 15 < 0.001,
n=3); SRAMUAAMIL, AS-EVs 2 F1 LPAS-EVs ZH Bax K [13%
IETKEREAE (P #5 < 0.001, n=3), LPAS-EVs ZHI&EF AS-EVs 2H
(P<0.05, n=3), T Bcl-2 Fik/K VT (P14 <0.001, n=3),
LPAS-EVs #H % =5 T~ AS-EVs 4H (P < 0.05, n=3), JL[E 5. %5
FL7 AS-EVs Fl LPAS-EVs BEf% 1458 PC12 4R M Hi I T-1/E H,
H. LPAS-EVs [{J{EH 3 T AS-EVs,

2.6 AS-EVs B LPAS-EVs 3t & 2 BR P B AR 4% AP 2 LA T 09 %
) ISR I A IR AT At % e, UL 6A-C, i A
10 mmol/L B BRHIE I et 15 8L IF 73 24H. Western blot
KWl 8 T2k 6 2 1 Bax M1 Bl-2 (URiA, 23 T5 “2.5”7 M
U455, LB 6D-F, 5 PBS ZHAH L, &% R4 Bax & [
FAk KB BT, T Bel-2 I KT AR (P 34 < 0.001,
n=3); 5% G M4 A, AS-EVs ZH Fil LPAS-EVs 41 Bax & [1

FIK KA, LPAS-EVs ZH BE Ik T+ AS-EVs 41 (P 33 < 0.001,
n=3), ifi Bcl-2 FIA/K V- T+, LPAS-EVs 4105 =T AS-EVs 41 (P
¥1<0.001, n=3). £ RHE/R AS-EVs HI LPAS-EVs fiE % 1 5if ff
ZICHIPTET RS /1, H. LPAS-EVs [ 58 T AS-EVs.,

3 i} Discussion

FROX A 22 R SR 1 B R R A T AR T AR (1)
FEJER Y, A AR RELE RGO SR B TR AT
e TR P AR E 25 B ARk, A
XTI 2 TR T T TORE T, S T A D RUR,
BT XHEERIGIT RIS TR R, FRE A LG TT
FE.

SE TR BSR40 BAE S X 28 2R G R BUE B 2 T B R 4n
M, ANAEZEBRAS T M eI fitE 75 SRR,
HRENETE F AR I 48 R G0 S R R A & AR R B,
AR AR 2 15 e 8 8 i 3 BrRE 0 %) 40 B & B2 Sk s,
AR — DRI, TR RENUG . IH IS4 OC AR P 82 &R
SR EETES, BT 2EEE M REN R, BIER
TN M B 8 AR TS PR AR AL, s PR ) 28 I P HOR $E p
ZARY R 20, 3 HLAT IROE R SR8 B 1 2 TR e
MR O B 22 A P b e B, X e R i R L AT
FHEE OR A DI BE 1 24 o 4 5 J6 W 8 72 JE TP o A48 A 3 % 1
WA — T . A, FIRIERR OB REE T Toll £ 5% 14 4
R TR i 5 4T MR T4 A A 33 BT, FLIR 2 B th R s
i Toll BESZ 4K 4 % B TR R4, &AL B A4 5
Z WAL LS AL S 1 BT IR A, 2 T EE % @ il Toll
FEZ AR 4 @238 N4l A BEW VR, I R AR E
M, HRTT.

9 T ¥R 5T AS-EVs FlI LPAS-EVs fig 1 4101 il i £ T 1) 4% /% I
T2, XU E SRR MR EUR T R4 M, R0 F G 2 0
SFR IR 5t 2 ML A AR Y, ) R R TR 0 R i X AS-EVs A
LPAS-EVs, £ UG 2Rk )E T 5 4k5iis

B R T PC12 A i A H J A A& o T
A HNRIE T2 R o PR AR B2 gk Ak, (R TSR 1 Bax AL TS
HE Bcl-2 2 HATC AWM —X AT AEEA, WEERE
R ot 0 O TR B AR BT RS IG SE IR R T R RIR E
AS-EVs FlI LPAS-EVs X PC12 4H Jiu 384 4 fy 2, B S HIME 148
SR PCL2 AU TY, I H AS-EVs Al LPAS-EVs it 47+
Fii. CCK-8 &5 EI~, AS-EVs Fll LPAS-EVs Xt PC12 4y 3458 G
RS2, {H 2 RS B a2 R P B4 A PCA2 20 i 1) A7 3
#, H LPAS-EVs [FJ{EFH 55T AS-EVs, Western blot 453 57,
AS-EVs F1 LPAS-EVs REf% #2712 8 1 Bax [3Rik, 2t
T8 H Bel-2 (3 IA, T4 5 PC12 20 i 70 3 T2 BE /),
H. LPAS-EVs [{I/E FHI& 58 T AS-EVs. LA 45K, ERRAMR
P PC12 21 fa 53 A5 15 AL v, AS-EVs Al LPAS-EVs RE % Ji i 1
SR A R T B T A 2 A 1 B R PR ORI E R, EL
LPAS-EVs [F{EFH 5% T AS-EVs,
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Figure 1 | Morphology of isolated and cultured astrocytes and
immunofluorescence staining identification
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Figure 2 | Lipopolysaccharide-induced
astrocyte activation model
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Figure 3 | Identification of

D63 _ astrocyte extracellular vesicles and

lipopolysaccharide-preconditioned

TSG101 astrocyte extracellular vesicles
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Figure 4 | Effects of astrocyte extracellular vesicles and lipopolysaccharide-preconditioned astrocyte extracellular vesicles on proliferation rate of PC12
cells and survival rate of glutamate-damaged PC12 cells
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Figure 5 | Effects of astrocyte extracellular vesicles and lipopolysaccharide-preconditioned astrocyte extracellular vesicles on apoptosis of PC12 cells

damaged by glutamate
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Figure 6 | Effects of astrocyte
extracellular vesicles and
lipopolysaccharide-preconditioned
astrocyte extracellular vesicles on
apoptosis of neurons injured by
glutamate
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