5536 B 1 B = FE BE K ¥ ¥ # Vol. 36, No. 1
46 2014 41 A 15 H J Third Mil Med Univ Jan. 15 2014

3 === 5
'Lb %‘ SCEG ' 1 1000-5404 (2014)01-0046-04

EEHZ3T N2a/APP69S s E R E RiZHI =200
FoOEH A K HL,REF L HREH, AR (400016 K, B K ER KRS —ER ML NE)

[(WE] H HITEERX N2a/APP69S AiffiaR 54 1 E(apolipoprotein E, ApoE ) [/ K JL W REALHI . Jiik
AN FR B LR TR N2a 205 B 2R R 1 BRI B TR 20 i, B N2a/ APP69S 4 ffd 5 L MTT [ 8 B A A [5] v B 32 5 2 %) N2a/
APP695 2 MIAZ 1% ZE 052 5 A 5.10.20 wmol/L 2 1 AL AN 48 h )5, E i RT-PCR Western blot 437l £ 1] ApoE (i
NG 324K (low density lipoprotein receptor, LDLR) (1 mRNA /K-8 4k , SR T S 2 40 M AL 24 45 ApoE 4 A 1
PR TR, S5 MTT R S5 R R, Z2 3% N2a/ APP69S A il ELA W i i R 4P VE AT, i, 20 pumol/ L B 471
R E (P <0.05), RT-PCR,Western blot #5145 5 5575 , 5 %+ BRZHAH L, N2a/ APP695 4R Jifl ApoE ) mRNA J% 7 H /K F
WEHM(P <0.01) 1] LDLR /K F-HI s/ (P <0.01) ; Z2H R AL FE N2a/ APP69S Al J5 , Apoll i) mRNA K 2 17K - i
/>, LDLR 1 mRNA S /K7 B WA, 34 550 S E (P <0.05) o S 4 f AL K 45 51 R ApoE B3 A5
TEMLTT SRR S5 X RRZEAH LG, N2a/ APP695 4iififl ApoE FHYEYL (A4l 22 3 W Yo s &L W R AL 385, ApoE FHYE G (A 550980 If
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Curcumin suppresses ApoE expression in murine neuroblastoma Neuro2a/APP695

cells
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Chongqing Medical University, Chongqing, 400016, China)

[ Abstract ]| Objective  To determine the effect of curcumin on the expression of apolipoprotein E
(ApoE) in murine neuroblastoma Neuro2a ( N2a) cells. Methods MTT assay was used to detect the effect of
curcumin at the doses of 2.5, 5, 10, 20 and 40 pmol/L on the viability of N2a/APP695 cells, a cellular model
of Alzheimer’ s disease. After the N2a/APP695 cells then were treated with curcumin at 5, 10 and 20 pwmol/L
for 48 h, the mRNA levels of ApoE and low density lipoprotein receptor ( LDLR) in N2a cells were evaluated
by RT-PCR, and their protein levels were determined by Western blotting. The cellular content of ApoE was
measured by immunocytochemical staining. Results  Curcumin treatment resulted in significant increase in
the cell viability, especially at the dose of 20 pmol/L (P <0.05). Compared to normal cells, the mRNA and
protein expression of ApoE were increased in N2a/APP695 cells, the LDLR expression, instead, were
decreased (P <0.01). Treatment with curcumin distinctly decreased ApoE expression and increased LDLR
production in a does-dependent manner ( P <0.05). Further more, ApoE was mainly located in the cytoplasm
and cell membrane, and the number of ApoE positive cells were increased and hyper-chromatic compared to
normal cells. but the number of ApoE positive cells were decreased and the color grew pallid after the treatment
of curcumin (P <0.01). Conclusion  Curcumin inhibits the ApoE production in N2a/APP695 cells via
facilitating the expression of LDLR.
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BURHEH E( apolipoprotein E, ApoE ) JEFi[ /R /i iff
2Ry ( Alzheimer’ s disease , AD) 2N ANAY EE G R %,
ApoEed N LA 1E 5 AD # A" | [AIN} ApoE
25T AD HEEHETEMFEE A AR U, Tau
B SRR, B E R SR L A Y R T
ApoE 7E AD J Ll v i B EAE . RS IR R B
% (low density lipoprotein receptor, LDLR ) {£>} ApoE
LAY N AR SR SR A Apol | JIH [ei] A i ) R
HU L RN RN P AR B R
IR AR S AR 5, ] Ak 5 A AR ARG IE [T 95, LDL-JH [
W % LDLR ZKSP 2538 3 1 A A QP 25 B0 . H%
B E ST RE I T ALY ApoE &3k K AT AL
Wi WARGE . ASBFIER FHRSD N2a/ APP695 24t A58 ,
TRUTZ RN N2a/ APP695 4iifiHh ApoE, L& ApoE #H
KAZAA LDLR FKik7KF- 1520 B ] sEAIL]

1 #R5EmE

1.1 %5
% W # (Sigma /A 7 ) ; OPTI-MEM , DMEM , Jifi 4= Il i

(FBS) \JEAGSF 5 Gibeo 23 ) s RNA $EIUK ) & |0 e 171
& PCRAN &3 TaKaRa /= s 519 B E A TR &
J8; ApoE HL{A& \LDLR HL&k ) [ Abcam 23 ] ; SABC 7] & &
DAB {553 H s A A
1.2 etk A3

/N 29 N2a(Neuro-2a) 40 i, 1 B H [EF}27 Be L 41
JfLJ%E s N2a/ APP6OS HH 15 4 K 24 A7 T8 0 H 1 . N2a/ APP69S
HFEE IR Swedish ZEEZEAS 1Y N APP69S JE[K Yy N2a 4Hi iy,
AEF AR REMTEMFEE 0 AR, JEH TN AD RSN .

N2a il il 45 35 3£ & 47. 5% OPTI-MEM , 47. 5% DMEM , 5%
FBS (IRA . AIIEFE 37 °C,5% CO, I8 T 5%, A K R AT
{14 248 L FH 5 56
1.3 MTT A4 m R R R & £ 3% % 2 N2a/APP69S Zm

ROF 7 Tty Rl

N2a/APP695 AR T 96 FLAkK , A FL 200 plL 353752
£ 10 000 M4HAE , DLZYREE 2.5.5.10.,20 .40 pmol/L 32 # % 4b
FRANM 48 h )5, FELIA 5 mg/mL [¥) MTT20 pL,fEf 4 h J5 3
3 A DMSO 28 1 5 -0 5 B LG % BEE (570 nm) , Jf:
A A G 3
1.4 i

OxtHRAL : N2a/wt 21 fig ; @R RIL] . N2a/ APP695 4l fifd ; B)5K
%02 :5.10 20 wmol/L & B{ZALFHAY N2a/ APP69S 4 ffd .
1.5 RT-PCR %40 N2a %8¢ ApoE .LDLR # mRNA

K

AR A 2H A MR ) Trizol 325 B IRCAN LB RNA Ji5 421 RNA
W BE M SERE % 5k Ol ¢DNA, 34T PCR 4738, H Ay H 5]
Y11 B 4% 5 K, ApoE B ¥ I 7 : 5'-GAGGAACAGACCCAG-

CAAATAC-3', Fii#:5'-GCAGGACAGGAGAAGGATACTC-3'; LD-
LR 5| ¥ F .5 -TTCCTGTCCATCTTCTTCCCTA-3", T iif: 5'-
CGTCCTCTGTGGTCTTCTGGTA-3"; GAPDH 5[ #) | 3i%:5'-AGGC-
CGGTGCTGAGTATGTC -3’, F ¥f: 5'-TGCCTGCTTCACCACCT-
TCT -3', ¥ 34 5 Befdi il 1. 5% BrfeMBE e i Tk iR . LA GAP-
DH HHZ M,
1.6 Western blot #- N2a 48 i ApoE LDLR #%& &
JR K

PRI 134 4% 20 20 M ) s B8 1 D R IR 1, B 1 i s i
1T SDS-PAGE HLyK I, M5 & T — P Bt 4 Cigs
W ZHiMmBERIEE 2 h J5, ik 20tk B, g, U
B-actin A,
1.7 %% i 3 4 m N2a 28 B ApoE & H 5L %

Fk A

B 4@ R, -20 °C FHIEERTE 10 min J5 , #2650 300 43
BaVE. OB T WSS ApoE W43 A1, T3 A BHPE 20 M 1 - B0 %
BE(H, IV ApoE Rk Tk .
1.8 &“itsa®

AL x =5 R, R SPSS 14.0 Geit i, AT N 2 Uy
25307 o

2 #HR

2.1 £ &5k N2a/APP695 4a it 75 7% 5 64 % iy

MTT FEAGI N2a/ APP69S 4 i A7 17 8 & B, A [ vk J& 1) 22
BER AL PR HL 48 h 5, A ML 7S R LR FLE 100% L) |, 42
IRZEHR X N2a/ APP6OS A it BAT PRI VER] . Hrfr,20 wmol/L
LRI VERRRE (P <0.01),
140
120} a H
100}
80t
60+

MMIAFE (%)
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0
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a:P<0.05, b:P <0.01,%5 0 wmol/L( #4141 ) tudk
1 MIT £ REREZEEEX N2a/APP695 41 7FiE R A0

2.2 RF K EE % E 3 N2a/APP695 4 Jii, ApoE F=

LDLR # mRNA 5 & & K -F 45 %h

% BRL H AT, B4 ApoE [y mRNA 5% 1K F B % T
# (P <0.01);LDLR ff) mRNA 5 2 (9 /K F- 2 % F& A% (P <
0.01), SHIRIL LA, I 2 ApoE i mRNA 5% 19 /K F
BT [, - B 5 32 9 2 R 2 19 389 0 7T %I ( P < 0. 05) ; LDLR
) mRNA 1528 KT W S0 e, B 2 25 e JEE 1y 34 1 i 334
(P<0.05) WK 23,51,
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600 1
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400 bp—
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M. 474 ;1: N2a/wt;2: N2a/APP695 ;3 : N2a/APP695 +5 umol/L %
& 4: N2a/APP695 + 10 umol/L % % % ; 5. N2a/APP695 +

20 wmol/L %3k %
2 AEIREZEZEI N2a/APP695 4l ApoE LDLR mRNA

K HI RN
1 2 3 4 5

ApoE(34x10°)— i - - e . - .
Bractin(43x10°)— i S — e e
LDLR(93x10°)— MR s e S S
B-actin(43x107) > i S — S S—

1:N2a/wt; 2: N2a/APP695; 3; N2a/APP6O5 + 5 pmol/L % 3% 7 ;
4:N2a/APP695 + 10 pmol/L % % #;5: N2a/APP695 + 20 pmol/L
£2HE

3 FEIKEE#EZEY N2a/ APP69S 4ifil ApoE LDLR % 5k TR

89 5 A M LR R iR B AL

R A R ()5 K B, Apol 3 %L o)A 75 i -5 JHk o
Xt B2 Apoll ik 12 55 P , P J )64 BE (O (0. 020 £0.004)
BERI] ApoE Fik S sin FHYE P BB REfE N (0. 131 £0.033)
HERRHE, “HIWBRAASI #2572 (P<0.01) , 20 pmol/L
LHFRAL L] ApoE ik 5 FHE , F- ¥t % B2 {H O (0. 041 =
0.013) ; 5 R A WAL H A GE i 22 5% (P <0.05), AL
20 pmol/L Z2 T Z W] . Hu M| ApoE HYRIK (1K 4) .

3 itig

AD B AR R 1 F SR AL, B 5 4% 5 BTk
MEIEN], ApoE S50 BE K] e4 JEHUL 5 KM AD
s m e R 3R . M TR R AR, AD 38 JOH:
ZIE ™ ApoEed LMo , [, e4 b n] B . 32 i
KAk AD HRTRERE" . 534, ApoE B 5 T AD & Fh
AR R, FERFE SR B AB DI, Tau i BEWETR
b, BBV, Bl ZE S , i I TE R RS MRS, AR
KMFFEHLM], ApoE 1] 5 AR A7 T AD Jpg FURFIE 2 4F
BEr RS AR RTTAEE 2 AEAHSC, TAY AR AR S
R0 HURT L, ApoE 7E AD ZAHL] AT
SRR AT S 45 R B, 5 XTI L, N2a/
APP695 i il i) ApoE KFEHE TS . 5 Akram %[6]
RIS R — B, 4R FEAK ApoE /K V-7 B8 22 B 6
AD f— A EE R,

ApoE 1 B NRE 11, 5 M 1A JIEL 151 1 174 7 3 o fie
LDL Q2 VARG, Horh, JIH [ A 2K LA AD A
AL Fb -t B A T A o AT S R T o LT I

R1 TEREZHRLIE N2a/APP69S 411 /5 ApoE, LDLR #) mRNA 5EHRIAKFHIELER(n=3, x25)

HH) ApoE/GAPDH LDLR/GAPDH ApoE/B-actin LDLR/B-actin
Xof BT (N2a/wt) 0.126 £0.014 2.169 +0.052 0.560 +0.008 1.668 +0.088
FET 4] (N2a/APP69S ) 4.381 +0.195° 0.290 £0.019* 1.556 +0.023° 0.561 +0.0322
N2a/APP695 +5 pmol/T. ZEHZH A 1.395 £0.032P 0.419 £0.013b 1.150 £0. 055" 0.677 +0. 024"
N2a/APP695 + 10 pmol/L ZEHZR 4 0.722 +0.010"¢ 1.064 £0.016" 0.953 +0. 004" 0.711 £0.014"¢
N2a/APP695 +20 pmol/L £ 4] 0.229 +0. 025b¢d 1.349 +0.048bed 0.724 +0.003bed 1.538 +0.103bed

a:P <0.01, 5 3 LRI E ;b P <0.05, 5 KA 4 M4k se: P <0.05, 15 5 pmol/L £ Z 4148 ;d: P <0.05,5 10 pmol/L £ % 4 k4t

L

B

A3 PB 20 ;B AR 20;C.20 pmol/L £ &40
E4 SEaiFRi N2a 415 ApoE K fFIERRFKIZENL (SABC x200)
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AESE AD [ fE R 25 HEEE AT 5 AR YIA tau 1o
FRALSSAH G A R, NG AD A8 i e~ . 7R IE %
BN P, B4 R BE-ApoE &2 4514, i 43 LDL 52 {4
KIGENH AN, TR R G, TEHE ApoE 2 1Y
OB e, T RO, AR R 7
LDL 5z 1A Z % v, LDLR J& 887U (1) ApoE =7 {4, i 47
ApoE | JIH [ i () P9 7% 5 R A, BE O LAY 2, LDLR
257 AD & HLH . Kim 2 %8, 76/ RUK A
LDLR 32 35 7] 2 35 B9 42 #F ApoE 43 , [F] B, 1 55 X
Hush AR UL B B kb, A, 7EMIK 35 LDLR 1Y
/NEUIR N, ApoE 7K B 8 T, AR Rl ) AR B
sy kAT W, LDLR 1 3 5 R 9 il
ApoE 7K, LUK/ AR ULAR, fe & AE AD i Y& IR
PAER . Rtk H g IF Jo gk 22 W A E LDLR
16 AD Jig HUIR 25 R A9 23k Ko FRATT A0 SE 06 25 A1
7R, 5 N2a/wt g b A%, N2a/ APP695 4fifitf) LDLR 7K
B E K. $% LDLR A 0] 88 RYT AD BT TE
s

LB RPN L E PR B AR, W
) AR sRAMEIF, A E A AD B iA %) 5 2R TR 2
Yo FRATIE AN [R] 22 3 AL #E N2a/ APP69S 41l iy
J& , A0 A 2R BE S Wt — 2R B T SR RN
AD RSO

TN, FHW R HA MG PUah kLT 21
PO o 2 RN IR [ AR A O 1R R R i)
T, Alwi 25 % B 2P e ks B A SR 2 45 T A )
22 8 2, AT B S A R B JIE [ 85 A LDL-JH 6] 2 7K S
TEWEIRIA , B BRI, o ik i Ak S5 5 A8 B R o | itk —
AIUE T 2638 R T P E A RERY . T
v Z R N A A AL, 0T 5 3R LDLR
KVPAE K, TEMHE P E Il T2 EE ol Bl
LDLR 17 sk 2> 0 [ Pt K - 5 =22 J5 76 JH [ e 2 226
AT, BVEFAm AR, e R 1 328 E a3 i LDLR )
mRNA 52 [ /K, 8755 18 [ B AR T, I 2 590 5 4
P, HALHI FT RE 15 SREBPs 3@ %A 65 7 4h, %8
ZA AW F /NS W4 i P LDLR ik kY,
SR, 11 28 20 P ) 26 38 22 0 JIEL 1 A o A 8 3 1
JHILH 1 20 DL AGE

AWFFELE R B, %F N2a/APP695 41l il 44 F A~ [fil
WePE 2 AL PR, nT W B s AR E N ApoE ZKF-, If 5t
FIEARHEISE ZR ; B, T 28 R X AD 4iiil ApoE ZKF-iYy
PR, E—20E B T 22 38 2500 Ak A 22 20 it vy
s, IR L E R A T RES 5 AD i 3 IR [E A
o HAERIA AT REHLHIJE , 22 ¥ R @ % in LDLR 7K
P fig i LDLR 41311 ApoE 43 A, i 2/ 22
YL ApoE 7K - AR SEBGAGIN T 2 ¥ AP 2 40 e
LDLR 7Ky 5400 , 45 5 5875 N2a/ APP695 2l Jif] 25 2%

FAbPR)5 ,LDLR () mRNA F12E (/KB 834 i, I bE
FREZIRE BN 0, 3§28 2 W R 0] DL E
AD #iiffisf LDLR () 23k, #E 1 g /> ApoE B 7=4:,
LR MG AD T ZAR PRS00 T s 3
fitho SR, TR G20 P RH EEA R I8
Tt —2E R HE

M2, ARG 3 B 22 B v] LUBH B0 ] N2a/
APP695 4l [y ApoE /K-, HAL | 7] #E 5 [ 8 LDLR
A, nHEERBA AD $24E T IS LA
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