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[(# Z] BN WTEIEEAE (APOE) JHE[H 2 25 P v pf 28 35 M 5 0y M 5L TV e J5T 4 i v 119 22 S5 A
L, BRSO (AD) &P 0B 58 S8 (e 4 4 o ¥k MRS B9 85 5% APOE 5[5 @ Bk /s
B (APOE™'7) JFAR 2B IE RN, s DOty kS MM . ¥ A APOE3 fl APOE4
FAL R FRL, 495 Y B EACAPOE™ ™ B R4, L APOE™"™ JR AR 40 i b %t B, >R A
Western blotting 1 6 Wl 48 s i APOE M #h & R BR PE R 11 (GFAP) R AR ILIKF, SR I fo 7
B3 (ELISA) kM40 i 55 3% EiE v APOE K. SR A4S # 1o (IL-1a) . R IRFEH T
(TNF) FAMMA Clq BEA RO APOES FlEE Y APOE4 (1 JF AR & T2 I 5 40 M 41 45 48 A B 30, 40
APOE3+PBS4l. APOE4+PBS4], APOE3+IL-la+TNF+CC1lq4l#1 APOE4+IL-le+ TNF+Clq
41, SR A0 S B 98 e e B ik R A A AN T S R B, SR SR 98 % & B PCR (RT-qPCR) %
G0 25 2L 40 M v Bl P B UL A 2R 4 (Gped) . BEARBENLAE 25 1 2R ME 6 (Gpe6) o I /MR 2 Ry 2R 1 1
(‘Thbsl) . /MRS 8 2 (Thbs2) . BV WA AU 1 (Sparcll) . ¢ 5T 240 B R pih 2835 5%
HF (GDNF). C3F1 S1008545 4 H A B (S100B) mRNA FiA7KF, fl Bk 7 e s 50 46 I 45 41 40 i &
Wi HE 7)1, Western blotting i 46 I & 2H 40 g v B 240 MLk CL9 2 (Bel-2) Rl 2 JbE 280 R 1Y K 4 2R 2 11 K
fife i 3 (Caspase-3) HEHEIKKF. &HR. 5 APOE 4 HL#, Y APOE3 fl APOE4 4 41 iy rf
APOE Fl GFAP & 114 15 K F K 40 i 85 5% 135 b APOE KFBA 8 FHi (P<<0.01). %8t W il Bl
2, %5 APOE3+PBS 4 fil APOE4+PBS 4 b % , APOE3+IL-la +TNF-+Cql 4 #1
APOE4+IL-la+ TNF+Cql 4 B JE & i ssie s, MR Rk; 5 APOE3+IL-la+TNF+Cql 4 It
B, APOE4+IL-la+ TNF+Cql 4 2 I B 5 40 i 58 #2 54 . 43 il 5 APOE3+PBS 240 #l APOE4+
PBS 4 I #, APOE3+IL-la+TNF+Cql 41 fl APOE4+IL-1la+ TNF+Cql 4140 fd h Gped. Gpe6 .
Thbs1. Thbs2 #l Sparcll mRNA LK F-B B R (P<<0.01); 5 APOE3+IL-la+TNF+Cql 4 It
B, APOE4+IL-la+TNF+Cql A Gped. Gpeb, Thbsl, Thbs2 Fl Sparcll mRNA 3 ik 7K - B
AL (P<<0.058 P<<0.01). 4% %] 5 APOE3+PBS #4 1 APOE4+PBS 4 It %, APOE3+
IL-la+TNF+Cql 4 fl APOE4+1L-1a+ TNF +Cql 4 41 i 1 GDNF mRNA 2 ik /K @ f L (P<<
0.01), C37F1S100B mRNA kK 8 I (P<<0.01); 5 APOE3+IL-la+TNF+Cql 4 L%,
APOE4+1L-1a+TNF+Cql £ 41 g ' GDNF mRNA 2 35 /K F B 8 F& ik (P<<0.05), C3#1S100B
mRNA kK 2R (P<<0.05). 4015 APOE3+PBS 41 il APOE4+PBS 4l L4, APOE3+
IL-la+TNF+Cql 41 il APOE4-+1L-1a+TNF+Cql 41 240 M 7 W i Bk B 9 8k /b5 5 APOE3H+
IL-1a+TNF+Cql 4 8, APOE4+1L-la+TNF+Cql 41 20 M 77 W f 2k % i B B b . 4 91 5
APOE3+PBS % fl APOE4+PBS 4 It %, APOE3+IL-la +TNF+Cql 4 il APOE4+1L-1a +
TNF -+ Cql 2040 g v Bel-2 2 11 3R 35 KF B B FEAL (P<<0. 058K P<<0.01), Caspase-3 % 135 KF-
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WIkE (P<<0.01); 5 APOE3+IL-la+TNF+Cql 4 L%, APOE4+41L-1a+ TNF+Cql 41 41 jfg h
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Differential effects of APOE polymorphism in neurotoxicity-
responsive astrocytes induced by inflammatory factor

WANG Yan, LI Xiaohui, JI Yao, CUI Lili, CAI Yujie
(Guangdong Provincial Key Laboratory of Age-Related Cardiac and Cerebral Diseases, Affiliated Hospital,
Guangdong Medical University, Zhanjiang 524001, China)

ABSTRACT Objective: To discuss the differential effects of apolipoprotein E (APOE) gene
polymorphism in the neurotoxicity-reactive astrocytes, and to provide the theoretical basis for the study of
the pathogenesis of Alzheimer’ s disease (AD). Methods: The primary cortical astrocytes from the
APOE-knockout mice (APOE™'" ) were isolated and cultured in witro, and the purity of the cells was
identified by immunofluorescence staining. The human APOE3 and APOE4 recombinant over-expression
plasmids were constructed and separately transfected into the primary APOE™’" astrocytes, and the
APOE™/" primary cells were regarded as control. Western blotting method was used to detect the
expression levels of APOE and glial fibrillary acidic protein (GFAP) proteins in the cells; enzyme-linked
immunosorbent assay (ELISA) method was used to detect the APOE level in the cellular culture
supernatant. The inflammatory models were prepared with the primary astrocytes transfected with APOE3
and APOE4 and co-stimulated with interleukin-la(IL.-1a), tumor necrosis factor (TNF ), and complement
Clg. The cells were divided into APOE3+PBS group, APOE4+PBS group, APOE3+IL-la+TNF+
Clq group, and APOE4+IL-la+TNF+Clq group. Cell immunofluorescence staining method was used
to observe the morphology of the cells in various groups; real-time fluorescence quantitative PCR (RT-
qPCR) method was used to detect the expression levels of glypican 4 (Gpcd) , glypican 6 (Gpc6) ,
thrombospondin 1 (Thbsl) , thrombospondin 2 (Thbs2), SPARC-like protein 1 (Sparcll) and glial cell
line derived neurotrophic factor (GDNF), C3,and S100 calcium binding protein B (S100B) mRNA in the
cells in various groups; microsphere phagocytosis assay was used to detect the phagocytic capacities of the
cells in various groups; Western blotting was used to detect the protein expression levels of B-cell
lymphoma 2 (Bcl-2) , and cysteinyl aspartate specific protease-3 (Caspase-3) proteins in the cells in various
groups. Results: Compared with APOE ™'~ group, the expression levels of APOE and GFAP proteins in
the cells and the APOE level in the cellular culture supernatant in transfected APOE3 and transfected
APOE4 groups were increased (P<C0.01). The fluorescence microscope observation results showed that
compared with APOE3+PBS and APOE4+PBS groups, the astrocytic processes in APOE3-+I1L-1a
+TNF+Cql group and APOE4+IL-la+TNF+Cql group became shorter and the cell bodies became
larger; compared with APOE341L-1a +=TNF+Cql group, the astrocytic processes in APOE4+1L-1a
+TNF+Cql group were even shorter. Compared with APOE3+PBS and APOE4+PBS groups, the
expression levels of Gpc4, Gpce6, Thbsl, Thbs2, and Sparcll mRNA in the cells in APOE3+IL-1a
+TNF+Cql group and APOE4+1L-1a + TNF+Cql group were significantly decreased (P<C0.01);
compared with APOE3-+1L-1la + TNF+Cql group, the expression levels of Gpcd, Gpc6, Thbsl,
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Thbs2, and Sparcll mRNA in the cells in APOE4+IL-la +TNF+Cql group were significantly
decreased (P<C0.05 or P<C0.01). Compared with APOE3+PBS and APOE4+PBS groups, the
expression levels of GDNF mRNA in the cells in APOE3-+IL-la+TNF-+Cql group and APOE4+
IL-la +TNF+Cql group were decreased (P<C0.01) , and the expression levels of C3 and S100B
mRNA were increased (P<C0.01) ; compared with APOE3+1IL-1a +TNF+Cql group, the expression
level of GDNF mRNA in the cells in APOE4+1L-1la+TNF+Cql group was decreased (P<<0. 05) , and
the expression levels of C3 and S100B mRNA were increased (P<C0.05). Compared with APOE3+
PBS group and APOE4+PBS group, the numbers of hagocytosis of microspheres in the cells in APOE3+
IL-la +TNF+Cql group and APOE4+IL-la +TNF+Cql group were significantly decreased;
compared with APOE3+1L-1a+ TNF+Cql group, the number of hagocytosis of microspheres in the cells
in APOE4+1L-1a+TNF-+Cql group was significantly decreased. Compared with APOE3+PBS group
and APOE4+PBS group, the expression levels of Bel-2 protein in the cells in APOE3+1L-1a +TNF+
Cql group and APOE4-+IL-la +TNF+Cql group were decreased (P<C0.05 or P<C0.01) and the
expression levels of Caspase-3 protein were significantly increased (P<Z0.01) ; compared with APOE3+
IL-1la + TNF+Cql group, the expression level of Bel-2 protein in the cells in APOE4+1L-1a +TNF+
Cql group was decreased (P<C0.01) , and the expression level of Caspase-3 protein was increased (P<C
0.05). Conclusion: The APOE4 genotype has a stronger ability to induce the inflammatory factors
compared with APOES3;

neurotoxicity, affect the astrocyte apoptosis, and aggravate the neuron damage.

it can lead to a neurotoxicity-reactive astrocyte phenotype, increase the
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Rif IR o6 1 2R 95 (Alzheimer’ s disease, AD) fE
R 2 KT AR N LA R O 3 BORE IR (0 b 22 R A7 P
PRI, S — Tl T2 35 A% N ER  A DR R AE R] 51 R Y
SR , R PR R AE 2 W R 1 12 ) e U
IRFAHIBE T R, 2 53 TR [ 2 AF AR i B 1
K " FERMALE L, AD & i F R4 o
B P UE R B 1 SR SRR B (1 0 S i BE R K Tau
EHSEM LI NS R g gisy | Mg RAE . %
filh D) e B G M o Bk, BASECOAM I GE
B, HATE R E AD MUK S HNAE ZF0
H o2 g 75 11 E4 (apolipoprotein E4, APOE4)
J& AT E M R SR BUR S . APOE4 SE A7 1E
T2315% M AHE, 38 T AD 8y A& KU, FEAR
TADBEMERELR . iSRG B E
F1 E (apolipoprotein E, APOE) F % i £ J¥ Ik i
YRSy W, JFE 2 A RN EENE S A
APOE Wl 8 Uik i 3% B 400, DU SCFF IR AR
AL e MBI OB E S, MR Y BoR
P2t Ve SIE X AD K BA EE R HESIEN, TS
A6 1 B I Jo 4 B T 4 il 22 i 90 PR 52 el AD Y
W EEHERE . L, 9T APOE 2351 7E #h 2 # Pk
I M LR i 5 4 B v 7 22 S5 A VR AD & L

il B A B S AW ST A 4 S 5 o0 At APOE
e A 22 25 X ot 2 T e s 7 R T T A i P A
US| 34 o8 TS B SN L EZE 178 /i1 S I RN U2t = £ (3 TSR R |
AP TR, AD $RBUR R T E A

1 HRE5%

1.1 Z£®BsH4.2Z2XNMLBE APOE bk
(APOE™") /NI A RN T AW R A R A A,
PEPPVRANIE S SCXK (J5) 2020-0006, fdl F& T
SPF Wi o AMRE] RER KSR 3P
Lo R s, AT EMEF N, DMEM
o BE R R L XU L B RN G AR 0 e A 36
Gibco A, #5 Y F Liposuction LT X F1 H 41 ffd /-
% la (interleukin-la, IL-la) W H 3€ E Thermo 2
A, AMR Clq. — 0 G 4F 4 e M & 11 (glial
fibrillary acidic protein, GFAP) #l APOE 4 H 3%
Abcam A F, TRIzol W H 3 [ Invitrogen 28 &, X
i ) £ M SYBR Green PCR R &0 A H A
TaKaRa 2y A, #J§ % H E3 (apolipoprotein E3,
APOE3) #1 APOE4 i 5k f 72 W B i 5 (enzyme
linked immunosorbent assay, ELISA) {5 &4 H
% RB A A, IR ¥ (tumor necrosis
factor, TNF) . — $u B 20 Mo #k 2 % 2 (B-cell



36 TR 224 (BE 2 i)

503 1M 2024 4F 1 H

lymphoma-2, Bel-2) . &2 B iR i) KA J MR HE H
JK f# Wi 3 (cysteinyl aspartate specific proteinase-3,
Caspase-3) Hl N £ B-actin I H £ [F CST 2 7,
HRP AR1C 1 Z 400 B £ [ Jackson A |, %GBk
Wy A 56 E Sigma s w, HHEHAMEE A EiEEE SR
AR ECABR A FE, ECL R & [ 36 [ % 4
2y, C600 2 U RE G 4> F IR R G B 3 H
Azure Biosystems /A A, LB 2¢)GE & PCR (real-
time fluorescence quantitative PCR, RT-qPCR) 1%
I [ i -+ Roche /A F o

1.2 APOE"RREMBBF MEH R 5B %
Ffede® MBS EICHE [11]) hrygrik, ik
1~3d APOE ™" /N RUR M 23 B 1 AR B 2= P
AN A . K St APOE™'™ BV Jie 5 4f i 76 &5
H10% KiG G4 13 F 1% SUPL P #T i DMEM 15
WERG SR G 3R 7~8d, 3 dHeil 1 k. FFaiMik
WiEE IR, 180 r-min” '#% 3 30 min, 240 r-min” '
B 6 h B 25 /0N e BT 4 B T 2D 98 T A . B 48 R
BRI A AR A R 5 40 e ) 4l
3 2k 4 S0 E DG YL A 4 AR 10 ) GFAP Rk i
TRAE, WA T WA ML B R

1.3 REaHE #EPHEREE R APOEE
M 112 i 2 5 R 19 22 7 ) & APOE3 (Cysll2,
Argl58) 1 APOE4 (Argll2, Argl58) i #ik ki
Fio 4y BN as TR . APOE3 I APOEA Jfi i 4t
ZJFLAPOE " BIZIBANN, 7338 APOE™ 4 |
e APOE3 4l fl % Y« APOE4 4, % Y4 )5 48 h1E
2 G U T ULEE T A1 M b 3 s gk 8 0O iR
(enhanced green fluorescent protein, EGFP) % ik
T 00 o USCHE 4l I R ] Western blotting 72 K il % e 58
o UMM B, R ELISA Wk il 4 41 44 g
G A AN APOE /K-

1.4 #2HERAIREBRAAEERNZST RH
TL-Ta+TNF +Clq B 5 #0815 5T 240 i i o7 pf
ZHEE AL RIE I B4R A . 43 i % 4« APOE3
I APOE4 i 335 BOKL Y J5A APOE ™ 2 I8 15 it 4
JHL K5 3% 2 S 0 S R, SR S AR 3 pg- L
IL-la +30 pg-L~" TNF+400 pg-L ™' Clq 9 ¥ fif
DMEM & B 58 e i JR 5, A % 48 PBS Z& sl
Xt B, 5 9R 24 h R 200 WU N U8R 45 A
(APOE3+PBS 4 . APOE4+PBS 4 . APOE3+
IL-la = TNF+Clq 41 #1 APOE4+1L-la +TNF+
Clq#l) HMMIBARRM, W & 4 Y w40 j

ERGE L0

1.5 RT-qPCRZ:#EMEAme T ERERKRE T,
B R fa e R b A 2 7% 3% B/ F (glial cell line derived
neurotrophic factor, GDNF).C3 #= S100 45 & &%
@ B (S100 calcium binding protein B, S100B)
mRNA & & K+ M4 H W “1.47, R M
TRIzol 4& HUAH L 5 RNA, fiff AT S 7% s il f) & 2 %
A M cDNA. K RT-qPCR %, i i Roche 96
%56 & B PCRAY A SYBR Green PCR i 71 £ 6 I
2% 4R OE e B A M rh w s T UL B AR R OB 4
(glypican 4, Gped) . B J5 B UL B 2 3 R B 6
(glypican 6, Gpc6) . SPARC F:ZE £1 1 (SPARC
Sparcll) . il /N & B H L
(thrombospondin 1, Thbsl) . Ifil /MR & W 8 H 2
(thrombospondin 2, Thbs2) . GDNF. C3 Ml
S100B mRNA £ kK. 519l B4 T AY T
BAWRAA AN, ULGAPDHIE RN S, R H
27T R H B9 mRNA Rk K P, LBER
3. SIFIINEK L,

like protein 1,

#1 RT-qPCREIYTF)
Tab. 1 Primer sequences of RT-gPCR

Primer Sequence(5'—3')
Gpcd F:CTCAAGTCGAAAAGTTGCTCGG

R:TGGTCACCGTTGATCTCATAGA
Gpcb F: TCCGGGCTGTGATTCTTCCT

R: CCTTGGCACCGTAAGCCTG
Sparcll F: GGCAATCCCGACAAGTACAAG

R: TGTAGCGTCTTCCGGTGTCA
Thbs1 F: CCTGCCAGGGAAGCAACAA

R: ACAGTCTATGTAGAGTTGAGCCC
Thbs2 F: CTGGGCATAGGGCCAAGAG

R: GTCTTCCGGTTAATGTTGCTGAT
GDNF F: TTCCTGGCTGTTACGTTAAGC

R: GCCATTTGCATCAATCAAGCA
C3 F: GCAGAGACCCTACGGGTGA

R: GGTGGCATCTTCGGTCGTG
S100B F: TGGTTGCCCTCATTGATGTCT

R: CCCATCCCCATCTTCGTCC
GAPDH F: AAGAGGGATGCTGCCCTTAC

R: TACGGCCAAATCCGTTCACA

1.6 ELISA s:# M & 48 48 J3% 3% L% & APOE K&
O ESAN S LW, R H APOE
ELISA & 3857 &, e B85 50 & 3d W 5 b g o i
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o IR T RS 5T 40 B 43 W 19 APOE JK °F-, 825G
3,
1.7 Western blotting 3 #& W & 41 @ & + APOE.
GFAP.Bcl-2 = Caspase-3 & & £ & KR F K440
Ji A RS AR A 2R AR R I B, B
TN 0 TR Bl B ME R UK, R, 500 R WA JE A
APOE. GFAP. Bcl-2, Caspase-3 I B-actin $iL {4 ,
4°CHEE %, A A HRP #5ic B —Pi i B =
WIEE 1 h; R ECL AL 7 &0t & A7) & #1716
W, C600 Z T REZE 4y T L& & G LI 0
B8 . R H Quantity One $K £F 43 M7 45 5 11 &4 KB
i, UAB-actin hNZ, HEHMWEARLKF. A
1Y 8 H R G8K = B B8 E SR K/ B-actin 8
FRA KRB, SER R 31K,
1.8 RAEMBSEEZREMNZMmies KD
W TR LAWK EE 0.01% (V/V) B &
B f ) DMEM 58 e ¥ g2 de b, RAMIRA), BT
37 CHI M FR AW E 1 h, K5I A 45 4 kb 2 &
I A b, BT 37 CAN ML SR A E 3 he
PBS 2% s Ve ¥ 3R e R 2 R HOEMEk, 4% £
B mEE e, FEIYOLR M WS, A
T WO B, AR 2P B 0T 4 A ) A W e T o
1.9 %3 # 4% R H GraphPad Prism 5.0 Al
Quantity One GEiHE AT GE 7 0 B o 45 2H 40 i
K gt B3 APOE K, &4 40Eh Gped. Gpe6.
Thbsl., Thbs2, Sparcll, GDNF, C3 Hl S100B
mRNA £ ik KF, #4040 il h APOE. GFAP,
Bel-2 il Caspase-3 % [1 £ 35 K ¥, B ots £,
2 21 IRV FEAS S B LU BRI R 2640 M, L )4
AR 8K T SNK-g K556 . A P<<0. 05 K 2%
RAYIE L

2 7 R

2.1 EHRBRBR@BGLFSE X APOE /)
BRL Y BRS040 i kAT B B sl Ak . KGR 21 d s
PG WA T OSSR e T A0 e 2 3 I R T O
BRE, TR, S, 40 MR8 & F il
Jot o, MR B L G SO Y ARG 41 i
GFAPE AR LK, WE 1.

2.2 3 APOE3# APOE4AE A X REE & Mm
#o % APOE #= GFAP % & & ik K -F & tm b3z 5k L
# APOE & # EGFP-N1-APOE3 #l EGFP-NI1-
APOEA4 Fiki it Yt 2 APOE ™~ B IE I B 4 i v, 4%
RuR: 5APOE "4l HL#, ¥ Y APOE3 4l f%k

A: Morphology of APOE™’" astrocytes under fluorescence
microscope after purification; B : Positive expression of GFAP protein
in cells (immunofluorescence staining).

Bl EERERESARAERE(Bar=>50 pm)
Fig. 1
(Bar=50 pum)

Purification and identification of astrocytes

gt APOE4 4 44 it h APOE #il GFAP % 1 # 35 K F
Wl A e (P<<0.01), 4ifH; 3% B3 b APOE /K
TR T (P<<0.01); % 4 APOES3 2H il #% 4
APOE4 A4 W] | ik 548 hn LK 22 7 g1t X
(P>0.05). WL 2.

23 EnBATHBREZIAERBKABRE IR
A B MBEWE BR: 35 APOE3+PBS
4 Al APOE4+PBS 4 kb % , APOE3-+IL-la +
TNF+Clq4 Ml APOE4+ IL-la+TNF+Clq4l &
I JoT 4 Jf 5 58 8 T, AR AR K 5 APOE3+
IL-la +TNF+Clq 4 t % , APOE4-+IL-la +
TNF+Clq#H B IE R B dn o o8 i B . LI 3.
2.4 BUEMBRAMETRAEEKEF mRNA X
EARFE 43515 APOE3+PBS 41 fl APOE4+PBS
4 %, APOE3+IL-la +TNF+Clq 41 1
APOE4-+IL-la +TNF+Clq 4 &2 & I B 48 g
Gpcd. Gpce6, Thbsl, Thbs2 F1 Sparcll mRNA
KIKEH B (P<<0.01); 5 APOE3+IL-la+
TNF+Clq 4 #% , APOE4+IL-la+TNF+Clq
HRIE I LM Gped . Gpe6. Thbsl, Thbs2 Fl
Sparcll mRNA FKik/K VB AL (P<<0. 058 P<<
0.01). WL 4,

2.5 X4 EWNKR%M|ET GDNF,C3 f S100B
mRNA & & K+ 4 5] 5 APOE3+PBS 4 A
APOE4+PBS 4 It %, APOE3+IL-la +TNF+
Clq4l Al APOE4+ IL-la+ TNF+Clq 4l 2 K 5k
4 i o GDNF mRNA Fk/K P B (P<<0.01),
C3 Al S100B mRNA % ik K F B 8 J+ & (P<
0.01); 5 APOE3+IL-la + TNF+Clq 4 [t % ,
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pactin - i3 000 = - 5
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A B C D

A': Electrophoregram of expression of APOE and GFAP proteins; B, C: Histograms of expression of APOE and GFAP proteins; D: Level
of APOE in cell culture supernatant. Lane 1: APOE ™' group; Lane 2: Transfected APOE3 group ; Lane 3: Transfected APOE4 group.
"P<0.01 compared with APOE™'" group.

E 2 Western blotting B F ELISA B il & 41 47 it APOE 1 GFAP B B 5K E R 4% 3: L7+ APOE K
Fig. 2 Expression levels of APOE and GFAP proteins and level of APOE in cell culture supernatant detected by
Western blotting and ELISA methods

A B C D

A:APOE3-+PBS group; B: APOE3-+IL-la+ TNF+Clq group; C: APOE4+PBS group; D: APOE4+ IL-la+ TNF+Clq group.
B3 et B B A AR AE I WS & 4 B W I B4 BT 5 R B (Bar= 100 pm)
Fig. 3 Morphology of astrocytes in various groups after stimulated with inflammatory factors observed by fluorescence

microscope(Bar=100 pm )

APOE4+ 1L-1a+TNF+Clq 41 & & i 5 20 M Bel-2 £ A £ ik Kk °F B & KK (P<<0.01),
GDNF mRNA # ik /K % B & B L (P<<0.05), Caspase-3 # 1 &5 K F M & 7+ & (P<<0.05).
C3 il S100B mRNA £ ik 7K °F B & F+ & (P< W7,

0.05)., WHKl5. 3 it i
2.6 BUEBRRMOELAMERE FWOCHER
H WS 45 B s . 495 APOE3+PBS 41 fil
APOE4+PBS 4 [£ %, APOE3+ IL-la+TNF+
Clq4 Ml APOE4+1L-1a+ TNF +C1q 4 2T 5 40
M W BRSO 0825 5 5 APOESTIL-La i om oo e s A2 L 9 1 5
INEFCLofLILE, APORATIL-1a FINE Gy - pqy - AD oy o LI R 25 0 B 42— A2 BF 5
41 BV T 40 6 s £ R SR P b . ULIAD 6 P
2.7 BUAEHKFKMET Bel-2fe Caspase-3%& & BT 0 W R AN (/DN R 4
R2ZAKE S5 HE APOE3+PBS 4 fl APOE4+ BV RANNG) 7= 2 46 5 IR 5 AD (038 471k
PBS 4 It 5, APOE3+ IL-la +TNF~+Clq 2 #I VERTON E . M2 M RN M R B R R 40 i
APOE4+1L-1a +TNF+Clq 41 & & i Ji 40 i (A1) R MIhEE, RN g2 FRfE.
Bel-2 & F R B K F B FEAL (P<<0.05 80 P<< 1 I Jie S 440 0 ) i s k-5 50400 L K1 0 08 95 A1 I R
0.01), Caspase-3 # H &AL KU W IH& (P< AN PR AR A SR B BRI /D R R 25 5T 58 fik
0.01); 5 APOE3+ IL-la+TNF-+Clq 4 It # , PR, JFEAFEAD WHEPE " B & BN R
APOE4~+I1L-1a + TNF+Clq 41 & ¥ I’k & 40 i D7 PR BRI I T A4 e B I e R M S 440 B 1) — S I

it A A 4 40 (World Health Organization,
WHO) % " Wos: 2019 48 AD % A B A
550077, ﬁifri 2050 4EF I 2 1.3912 . AD ¥
BRI PR 4 A B A0 23R | i3 B e A AR T



£ A, %L APOE Z M JE IR T V5 5 1 Pl 22 25 1 ST 0 A B2 T I Jo 400 i o i34 22 e A T 39

1.2 p L2r

Expression level of Gpc4 mRNA
Expression level of Gpc6 mRNA
Expression level of Thbs] mRNA

L2r

Expression level of Thbs2 mRNA

Expression level of Sprcall mRNA

A': Expression level of Gped mRNA ; B: Expression level of Gpe6 mRNA; C: Expression level of Thbsl mRNA ; D: Expression level of
Thbs2 mRNA; E: Expression level of Sparcll mRNA.1: APOE3+PBS group; 2: APOE4+PBS group; 3: APOE3+ IL-la+TNF+
Clq group; 4: APOE4+IL-1a+ TNF+Clq group. "P<<0.01 vs APOE3-+PBS group;“P<C0.01 vs APOE4-+PBS group;“P<C0.05,""P<C
0.01 vs APOE3+1L-la+TNF+Clq group.
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Fig. 4 Expression levels of synaptic growth factor mRNA in astrocytes in various groups
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A': Expression level of GDNF mRNA;B: Expression level of C3 mRNA;C: Expression level of S100B mRNA.1: APOE3+PBS group;
2: APOE4-+PBS group; 3: APOE3+IL-la +TNF+Clq group; 4: APOE4+1L-1a +TNF+Clq group. P<<0.01 vs APOE3-+PBS
group; " P<<0.01 vs APOE4-+PBS group;“P<C0.05 vs APOE3+IL-1a+TNF+Clq group.
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Fig. 5 Expression levels of GDNF,C3, and S1I00B mRNA in astrocytes in various groups
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A: APOE3+PBS group; B: APOE3+1L-1a + TNF+Clq group; C: APOE4+PBS group; D: APOE4+IL-1a +TNF+Clq group.

Red represented fluorescence microsphere.
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Fig. 6 Phagocytic abilities of astrocytes in various groups detected by fluorescence microsphere phagocytosis test
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Lane 1: APOE3+PBS group; Lane 2: APOE4+PBS group;
Lane 3: APOE3+1IL-1a +TNF-+Clq group; Lane 4: APOE4+
IL-la + TNF+Clq group; 1: APOE3+PBS group; 2: APOE4+
PBS group; 3: APOE3+1IL-1la+TNF-+Clq group; 4: APOE4+
IL-la +TNF-+Clq group. "P<<0.05, "P<<0.01 vs APOE3+PBS
group; “P<C0.01 vs APOE4+PBS group; “P<0.05, **P<C0.01 vs
APOE3+IL-la-+ TNF+ Clq group.
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Fig.7 Electrophoregram (A) and histogram (B) of
expressions of Bel-2 and Caspase-3 proteins in astrocytes

in various groups detected by Western blotting method
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