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[(HE] BHH FAEERLTFILEE- AL TFBRE(EGCG) £/ F 4 F Swedish £ 4% & R T 69 A4
A4k & & (APP) 695 49 f (N2a/APP695swe) B M A& & (AR AR P Faadl., Ak ¥ N2a/
APP695swe 474K 9835 72 ,EGCGL R B A X %4k B(LXRR) # 4 A GSK2033 4 B R R & E o A 4E R T @i,
HFIREZF A TR (DMSO) 4 4= 5 A& A s R4 298 F i (N2a/wo) 28, RA MTT &k &0l ek & %,
ELISA # @ AB42 /K -F, Western blot &0 LXRB, £ MK B X £ « (RXRa),.ATP & & & # i3 T Al
(ABCAD) £ & &-1(caveolin-1) #= B2 it B 1 (BACED & & &k, Z5HR 20,40 pmol/L EGCG 4 4 #e 5 7%
FOABL2 KT B EAMMBEP R (P<0.05), B 23k EARHE(P<0.05), 20 pmol/L EGCG 4 M J& . LXRB.
RXRa 2 ABCA1 % & % &+ & . aveolin-1 . BACE1 & & & £ % B Ak, £ F H 4%t 5 & L (P <{0.05) ; BE A
GSK2033 4 32 % i, J& . LXRB. RXRa #= ABCA1 % & % i ¥ B B 1K, caveolin-1 . BACE]l & & X A B 7 &
(P<C0.05), £i® N2a/APP695swe 28 ) AB42 89 A& M A EGCG ¥ ] A 7 ) 20 Je, 69 3§ 74, 3 AU4) 7T 4
5 EGCG # 7% LXRB-RXRa-ABCA1 il % i# /7 #7 4] caveolin-1 f2« BACE1 £k H X,
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Mechanism of epigallocatechin-3-gallate for inhibiting AP generation in N2a/

APP695swe cells via regulation of LXRB-RXRa-ABCA1 pathway "
WANG Xuefei WANG Hui 2YANG Fulan .YANG Na ,YANG Liu"
(Department of Neurology ,Chongging Municipal Emergence Medical Center /A f filiated
Central Hopital ,Chongqing University ,Chongqging 400010,China)

[Abstract] Objective To study its effect and mechanism of epigallocatechin-3-gallate (EGCG) on the
generation of AB42 in N2a/APP695swe cells. Methods The N2a/APP695swe cells were cultured in vitro and
treated with different concentrations of EGCG (or in combination with LXRf antagonist GSK2033). The DM-
SO group and wild type N2a/wt group were set. The cellular survival rate was detected by the MTT assay;
ELISA was used to detect the AB42 level; Western blot was used to detect the expression levels of LXRj,
RXRa, ABCA1,caveolin-1 and BACEI proteins. Results The cellular survival rate and AB42 level in the 20,
40 pmol/L EGCG cells groups were significantly improved compared with the other groups (P<C0. 05) , more-
over which showed the concentration dependence (P <C0. 05). After 20 pmol/L. EGCG action, the expression
levels of LXRB,RXRa and ABCA1 protein were increased, the expression levels of caveolin-1 and BACE1 pro-
tein were significantly decreased,and the differences were statistically significant (P <C0. 05) ;after treating the
cells by combining with GSK2033, the expression levels of LXRB,RXRa and ABCA1 protein were significantly
decreased and caveolin-1 and BACE1 protein expression levels were significantly increased (P<C0. 05). Conclu-
sion The generation of AB42 in N2a/APP695swe cells could be inhibited by EGCG,thus which inhibits the
cellular proliferation,and its mechanism may be related to EGCG activating the LXRB-RXRa-ABCA1 path-
way,and then inhibiting the expression of caveolin-1 and BACEL.
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[ Key words]

Bl I 7% 1 BR G ( Alzheimer’ s disease, AD) & % 4R
NBEPOR Y R BRI 2 — 2 — Pl 8 R G IR A7 PR
g, HLT B L Al 2 A BEL B YE M FE B A (B-amy-
loid, AR ik JE 7= A2 R DURBUE I ] #E IE W15 00 T+ AB
8 A B85 8 B Z TR A TE A 3 25 P A, >4 AR I E0E B
E—F T o 5 WA 251 AR B3 Z IR IR, S 3L
AD By &4, B 06 AR By 2E BB N 2 BiiE AD
) SO

AR ZE e & — B2 IR = Ve M RERT IR & 11 (amy-
loid precursor protein, APP) #% B-F1 v~/ 3 i 1) &) i
Mo AR AR SCHEERE Sl 340 WA B 1 (B-amyloid pre-
cursor protein cleaving enzyme 1,BACEL) , K41
T T 4 M B b JIE 1 e 4 DX, L AR 4. A R BT A
A B A TS R DR L JIE [ RN R 2
g AR IRE A ZESGERE L, FES 516G
S S W) T e S R, B -1 Ccaveolin-1)
EHAREEAZ—. B RMY 2 o0 oy IR E K
AT AR Y A S B W I APP RN 4
58 BACEL (3 2 HE AR Y ™ A= L i IR [ 5 19 26 i
Il /D A P I T R K PR R R T LA R AR Y
A

SR 2 B PR ED RS B
SR AR G I A G R SR 3
AR R EE T ILR R -3- B TR (epigallo-
catechin-3-gallate, EGCG), £ #F 5% & """, EGCG
AT BACEL (4 %% s R0 2 N T4 il AR /97 4
HELARLH] 6 AR W8, A BF 55 50 B EGCG X 40 i Y
AB A B AR, LA M IF X 24K B(liver X receptor B,
LXRR) KM #HEE X Z K o (retinoic X receptor a,
RXRa) \ATP %% & & %532 F A1 (ATP binding cas-
sette transporter A1, ABCA1).caveolin-1 fl BACE1
HHFRIBN O — LB EGCG il AR A= st #l
i, 9 EGCG Bjifi AD & it 38 Feal AR 4
1 #REFEE
L1 ##

$7 4 AU/ BRP 229 B A B (wide type Neuro-2a,
N2a/wt), Fa & % Y& Swedish % J5 B % 42 ) A
APP695 41 i (N2a/ APP695swe) , 3K 4 T 5 B 5 BF K
2R D ARUE RAT
1.2 E&&XA

EGCG My B 2 [E Sigma-Aldrich 24 7 ; LXRB 1%
Pl GSK2033 M9 A 3¢ [ Med Chem Exp /A l;
DMEM & B £ 7% 3. Opti-MEM . # 4 % R
0.25% B H B B 3¢ E Hyclone 23 A ; G418 14 H
W [ Biosharp 23w ; AR42 ELISA #6357 & 4 b
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SO AR AR W HOR A R E] B AR AR R &
BCA 5 1V B A I3 7 & . PMISF % Wi . RIPA 1
2R MTT R & A L E A REYEARSA R
/373 LXRB. RXRa, ABCAL, caveolin-1, BACEL,
% B-actin A1 # M 1T E L ¥ i (horseradish peroxi-
dase, HRP)Aric i) —Hi A b sl B R AE W H AR A
BN A 5 H Ak 2 R OGN & W [ 25 E Millpore A,
1.3 7%

1.3.1 mERFL

N2a/wt }i #8340 BB 94 mL DMEM & 85 5%
3 .94 mL Opti-MEM ¥ .10 mL B4 I35 F1 2 mL 7
R ARG 4 CUKFERAF 4 H . N2a/APP695swe
i #2510 mL DMEM & bl 85 52 5 i i G418 #7
40 mg, it 3& . R )5 0 B 84 mL DMEM # .94 mL
Opti-MEM ¥ .10 mL G4 1fiLiE Al 2 mL & 558 R
A UEW T RS AT 200 mL B EE SR AT 4
CUKFEDRAT 5
1.3.2 @ik

58 75 N2a/ APP695swe il N2a/wt, 1% 5% Il ¥
ARG CE T 37 °C 5% CO, 10 340 FI B B 3546 vh B
F. BAMA K E 70 % ~80 Y ElA X H kAT 25 W 4b
., EGCG ¥ . % 10 mg EGCG ¥ T 10 mL —H
FEWH (DMSO) , Fe 3 Wi 5 I 8 1 mg/mL 1Y
EGCG BRI AR 45 52 560 75 29 T 85 32 S vh b 17 6 R .
GSK2033 A3 . FRHX 5 mg GSK2033 ¥ T 5 mL DM-
SO W, MRS IE A 1 mg/mL ) GSK2033 BEK
MR S 0 T B T R F He vh AT R R
1.3.3 MTT &l &

4 N2a/APP695swe (&b F X B0 A 1 #1240 i) 42
T 96 fLAR T, BEASFLARAL TS 5 000 4>, dHAESE 4
WiBE 5, T LA BEE iy 5,10, 20 A1 40 pmol/L 1
EGCG 43, Jf 3% & i W 4 4 (DMSO 41) fil N2a/
wt 4. ER 24 hJ5 . % 20 pL B9 MTT 350 i A &
fL.WEH 4 h 55 B A DMSO £ 1k 2 b 9
FHEGEHRALCIE 570 nm AW IEE LA 7, 15 155 20 M 3
B PE
1.3.4 ELISA #a

AN (L. 3.3 g 4 4l 2 8 B G LR
O Y BTSN 20 pL ZE P AR TR A T
BRZAWE R 1 mmol/L, 43% — 20 CIAE, By 1k —
RN TR AR 5 3 500 R0 o 1) ) 2% 42 BRGE
HH 5 28 . AU SRR IIRE S A 96 FLAR L 50 pL
ABA2 B HIIMA 96 FLrh AR B F B AE R lCE 4 °C
W s DR 4 KK 96 FLAR IR R 3EE A 100
pL Pt IgG-HRP TAEW G H 47, = IRE 30 min;
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FEAT VRS BT 96 FLARZK 2, I A 100 pL o€
) 5 BFE I RCE 30 mins FEA 100 L 2 IE¥A
W W0, FHEEFR G E 450 nm AEWOERELA (50, 1, 3%
B i 2 i FE S L AB42 VR,
1.3.5 Western blot #&m|

& N2a/APP695swe 4H . DMSO 4 .EGCG (20
pmol/L) 4 K EGCG (20 pmol/L) + GSK2033 £H 4
M, 38 5 B0 L 16 000 r/min B0 20 min JE 3 I
W, MA 1 mL RIPA 25 2% W, #8551 55 15 LA IIE 72
A3 334#% ,13 000 r/min &0 15 min, % H Bradford ¥
D5 S [7) 248 Ak 320 1) B 1 9 B2 O 45 A 1 B0 7
YIRS AT . BB 8 %0~ 10 %0 Y 3 A I Tk g 2 11 #
VK (polyacrylamide gel electrophoresis, PAGE) Ji§ , 2k
Ja HEAT + 4 B R 40 (sodium dodecyl sulfate,
SDS)-PAGE, ¥ & A S HMEHE 2R _H L
J#i (polyvinylidene fluoride, PVDF) Jiit, F Bt & #%) & 4]
WOGHMAE T FE= R N EM 2 h, B AKLEREA
TBST i B ik (R B LL B A 1 ¢ 500 ) LXRB,
RXRa,ABCAL1 . caveolin-1 . BACE1 FIffi B Ll 1 ¢
1000 N2 Bractin), 4 CWEE 1 % AEHL: X H ¥4 %
P B PYDE 8T8 5 J¢ L 58 430 e, FRK
e & JF A HRP FRid B9 FHi R —Hi (1 = 5 000D, &
MRACE 2 hy 2R A7 SO aa5n] &AL B W
BEE AR RGN B AR AT T
1.4 %ityam

K H SPSS22. 0 A AT ST 43 . I PR L
xEs Fon, Z A R AT LR J7 22 3, 9 L
MR KK, LD P<<0.05 NERAGIT$E X,
2 % R
2.1 EGCG stémpe & R 03w

N2a/wt 40, N2a/APP695swe 2. DMSO 41, L
K 5.10,20,40 pmol/L EGCG 4 1) 21 M £ 1 2 43 1)
J9(105.37+47.15) % . (107. 4245, 74) % . (104. 83+
8.94)%,(103. 52+ 7. 21) %, (101. 39+ 6. 38) % .
(89.645.47) Y% MI(75.53+£8.56) % , Z A G
B X (P<<0.05), WK 1, 5,10 pmol/L EGCG 41 41
M A7 % 5 N2a/APP695swe 2H 2 DMSO 4H It # 2%
HHGE 2 X (P>0.05) 320,40 pmol/L EGCG 41
20 M A% R 8 5,10 pmol/L EGCG 4B BRIk (P <<
0. 05) , H 52 ¥ B Ol P (P <<0. 05)
2.2 EGCG t#m e ApA2 K F 8%k

N2a/wt 2408 Ap42 /K[ (5. 75+ 1. 31) pg/
mL B A% T N2a/APP695swe 4 [ (34. 78 +=5. 47)
pg/mL], DMSO £ [(33. 67 + 4. 28) pg/mL ], 5
pmol/L EGCG 41[ (33,5544, 74) pg/mL],10 pmol/
L EGCG #{[(32. 38 & 5. 32) pg/mL ], 20 pmol/L
EGCG 41[ (22.96+3.17)pg/mL].40 pmol/L. EGCG
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ZH[(15.34+2.68) pg/mL], ZHAGZIT#E X (P<
0.05) W& 2, 5,10 pmol/L EGCG 41 Ap42 KF5
N2a/APP695swe 4} DMSO 4 b # 22 5 o 48 i1 2
B (P>0.05), 20,40 pmol/L EGCG 41 AB42 /K
W45 5,10 pmol/L EGCG 41F#AK (P <C0. 05) , H F ¥k
JE A i P (P <<0. 05)
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*P<C0.05, 5@ ;" P<0.05, 5@ . @ W P<0.05, 5
© % ; O: N2a/wt 4; @: N2a/APP695swe 24; @: DMSO 4; @.
5 umol/L EGCG 41; ®: 10 pmol/L EGCG 4l: ®: 20 pmol/L EGCG
2 ;@:40 pmol/L EGCG 41.

B 1 BHMMFEREIER

A B 427K (pg/mL)
S
1
[
g

@ @ ©)] @ ® ©® @
iR

“ P<C0.05, 5O ;" P<0.05, 5@ H;° . P<0.05, 5@,
O ; O: N2a/wt 4 ; @: N2a/APP695swe 4l ; @ : DMSO 4: D: 5
pmol/L EGCG 41;®:10 pmol/L EGCG 41;®:20 pmol/L EGCG 41 ;
@ :40 pmol/L EGCG 41.

& 2 £ HEMA ARL2 K FE LB

2.3 EGCG st LXRB.RXRa #= ABCA1 & & &
PR L AT

5 N2a/APP695sw 41 Lk &, DMSO 41 LXRB,
RXRa il ABCAL 3 £ BT B84k (P =>0.05),
20 pmol/L EGCG fE Hl & » LXRB. RXRa fil ABCA1
BEHFIRTHE (P<<0.05), KBS GSK2033 4b 40 il
J5 . LXRB.RXRa #l ABCA1 %5 1% 5 B B EAL (P<<
0.05), lLE 3,
2.4 EGCG xF 8t caveolin-1 ## BACEl & & % i&
R

N2a/APP695sw 4 caveolin-1.BACE1 4 [ #iA
5 DMSO 4 b & W] W A8k (P > 0. 05), fH 20
pmol/L EGCG 1E ] J& , aveolin-1, BACE1 & H 3£ &
0 R AIR (P <<0. 05) , i Ik & GSK2033 4b 2 41 it )5
caveolin-1 .BACE1 #& [ 3 ik W] i 7+ /& (P <<0. 05) , L
K4,
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1.0q CLXRB
. & HRRa
£ ABCA1
0.8+
0. 64
a
0.4+
0.2+
0
(©) @ ® @
485l

AEAGHELB. AHMEHEARSE; . P<0.05, 5D ;" P<0.05, 5@ % ;D : N2a/APP695swe 41 ; @ : DMSO 41 : @ : EGCG 4: D,

EGCG+GSK2033 41,

B 3 &4 LXRB.RXRa 1 ABCAl EHRIELLEK

caveolin%b L SN —

BACE! | quuuy em— — I

B -actin | w——m ————  —— ——

A ® ) ® @
435

[J caveolin-1

T 1 BACE1
0.8+ —L
" U ‘ ab
0.6
{n ;ab
i : i
[ 0. 4+ L.
l -
0.2+
o U ‘
B ® @ ©) @

4zl

ATE WA B A AR C R A £E . P<<0.05, 5O ;. P<<0.05, 5@ L& ; ©: N2a/APP695swe 41; @ : DMSO 4 ; @ : EGCG 4 ; D

EGCG #H +GSK2033,

B 4 £ 4 caveolin-1 1 BACE1 & AR XL %

30 i

i & AD py St [a]aE B2 AR A R UL RUE i &
AERE, MR AD KA KR OCHEBUR R L Itk
il AR B A K AR AR 5T 19 22 Fh bl 28 5T 1Y s B B
AXIPIR AD A EEE L., KRN Z B AP 12 1
W] LR AP b 25 40 B e 2 2 Bl 4, 02— 2SR A B IR
P2 AR ATPE S PR 1Y 259, 2 B T B AE I B
SRR Z W EE NS N EGCG, HAHH £ 25 #LAL
N, ASEE &I, EGCG R W BE AR M b K3 A% 20 i rh
AB A B, A AT LR RS P b ek 20 8 i 7 3 5 (H
s HARMLE T Z i — 25T .

K 5 UE 52, 0 [ BEAC I 2K AL 5 AD ik 4
HUIAESC, AT M 2= B 98 s AD B3 0 [ i
(total cholesterol, TC) K % & Jig & H (low-density
lipoprotein, LDL) 7K -5 T filt FE A H#f , =5 %5 B2 R 25 1
(high-density lipoprotein, HDL) 7K 3 Ik F it JE A
TS e I A R 4 B R B R R N 2
Zye R AD; I E R S S R Bs 259 )5, AD 1 & i

RIS FEAR B S50 0E SE w5 i A R A PR A R
LA v A ] B o R 9 2 3 DR/ B BT I A
WAL A S e o TE R AR B DR, JF HL R A
HINRERR AR, Kk, MR I M AD R K
J& 00 AR A AL

KM AE A AR v ) B R R R, PR R R
g 55 N A 22 8] A7 A i i 57 B 5 G P 3k 22 1 IR ] i g
JE5E LXRB-RXRa-ABCA1 B 5z ik 2 fEH . 1R
sz B LXR F1 RXR, H W GE 2 724K N £ Ff
2 it P 3 W I AR [ B K OF . LXRa Ml LXRB & LXR
FIPATER, Hop LXRBFEMI N S N FE, &
FFELHZ R 2~5 £, RXRa . RXRB 1 RXRY J& RXR
B 3 A E AL, G 2H 2719 T I RRT B B X R B AR
RXRa, ABCA LI ABCA1 Hm#% L, LLEE NS & 1 Capo-
lipoprotein, Apo) Al HDL 45} 32 &, f& 8 T LXR I
RXR Y JR45 65 20 I N 1 i 25 10 [ 1 15l s 0 Bk =2
S 1) 40 B AN 3z o DT A L T 0 R ek 2L ek 2L e
BV 7 B e B O B R o N o 2 = 1 - N e e
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J& BSOS LXRB BLAA, 3F 1m0 #00E LXRB, 306 19
LXRB 5 RXRa B i — R4k, S5 IEH FR 51
W AR A% 1% TC 8 (LXRE) A0 45 4, 98 55 8 52 1
ABCAD TERE sV By Rk,

WFFEIESE , LXRB-RXRa- ABCA1 fIH [ 5 15 J 4% iz
RS AD W RA ERA K, LELF" LB, AL~
40 53 1 P IR €2 25 1 12 A0 i 7 9 E B R 22 BN
fief i 1 LXR #1% 7 TO901317 ¥ 3% LXRa-AB-
CAT Hlsk % 28 9 M . MARTENS 217 Fi| ]
LXR #3537 24 (S)-Saringosterol AL ¥ 6 A & AD ¥4
FH UG . &£ T A e 12 me g B i e, vl
AE A2 K R b RS /N BUIG PR AR UTRR B s b X
SEERHA T AR AR BUAE R LXR sh 4, H A %
AB B A Bl AR BN . TTAN 2805 75 ) ] RE 9y 42
) 2 5 3% A B 1 M e ot PR O K RS L R R 2
2 0] 38 3 0% LXRB-RXRa-ABCA1 JIH [# B 15 [ 4% 55
A Z 42 1 B P E T A A0 S 9 B DA 0 D) RE .
It A58 58 EGCG J& 75 BE 8 3 i LXRB-RXRa-
ABCA1 & Z #4750 . 25 R R WL, EGCG fig % 4 5 4
JiN LXRB.RXRa Fl ABCA1 & [ £ 35, 0 2 % M
LXR #4657 GSK2033 J5, Lk & [ &K iEFEMK, £
EGCG fEfE % LXRB-RXRa-ABCAT A% .

M Sk Jo EE 1 5 B ] R A 25 B R 1 TS R X
1§, PR, G A REMBE A2k, KEWRE
MRS AR A U V1A ¢ . (1) K Bz )2 Finifg 5 IX
38R A o 2 0 v A T v T A X T A A
B2 RN B 0E AD B BRI R R X5 (2) IR L A7 AE
ABCA1,ApoE %, BT 454 AR s (IR L&
A AR FRMEETTE R B-A y-4> W B . caveolin-1 JZJI§
BrbrEEAZ — 257 AD B HE RS KR
P8, 5 APP By 2L Al AR Y LE BRI,
PRI AR AR G B A T S R A L [ AIK A [ K
Al DA B A8 A R R 2 T 80 AR AR Bl R 27 B Y
mi . AN BF 9% 45 R B R, EGCG Bk T caveolin-1,
BACEL & H &Rk, MK 45 GSK2033 1FEH &, 46 it i
i caveolin-1 . BACEl T FE L NAH KA .

ZE LTk, EGCG 7T g i i i 7 LXRB-RXRa-
ABCAT1 j# % 2 ¥F N2a/APPswe 40 ifd Py IH [ B () 4b
HE . A A 31 5 K S a0 T 3 L R A Y A R T [
BT -5 AB A= % VI AH X i BACEL ik, B 1k
APP (#2080 AB B4R K, X A EGCG Biia
AD By HLS PR AL TR .
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