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[#& E]B8Y. W35 (Curcumin) X N2a/APP695swe 4l 45 I 41 2 W R il ( Calcineurin, CaN ) i% PEFI = BB IR 1145 & §hiz
F A1(ATP-binding cassette transporter A1, ABCA1)ZRIEMYFEMA ; ¥R Curcumin 521 N2a/APP695swe 4l o ABCAL Rk ]
AEMLHI . F53%  MTT ¥4 BIAI 1.5 ,10,20 .40 wmol/L Curcumin 8§, 0.1,0.5.1,2 .4 pmol/L CaN JEHHMHIFIFAZE A(Cyclospo-
rinA, CsA) XJ N2a/APP695swe 4l LA 15 5 0 52000 5 AR MTT G e 45 2 , 432 19 % B ZH BEALZH  Curcumin 2 ;5 pumol/L Cur—
cumin AbFE 24 h () N2a/APP695swe 4 .CsA £:0.5 pmol/L CsA ZbFE 48 h (1) N2a/APP695swe A, B I B (240 CaN i
%, real—time PCR , Western blot £l ABCA1 ik K148 L, &R . SR BIA HLH, S wmol/L Curcumin 41 4l il £7 7% 2R
[(110.495 + 4.005) %5 & (P=0.023);0.1.0.5 .1 .2 4 pumol/L CsA ZH 20 MIAETE 2RI M (105.532 £4.292)% . (115.211 +4.826)% .
(76317 £ 4.475)% ,(69.177 + 5.267)% . (54.687 + 3.912) % , 5ARALFHL HAE,0.5.1.2 4 pmol/L CsA 2122 F¥H Geil 4+ 8 L (PH
YK A 0.001,0.000,0.000,0.000) ; il JFE ) . (s /R -5 155 6 FRZ[ (18.519 £ 1.664) nmol/mg| FLHE  #HRIL] CaN 15[ (24.488 =
3.041) nmol/mg]H#4711 (P=0.007) , Curcumin ZH[(16.717 +2.055) nmol/mg] . CsA #[(4.928 + 1.232)nmol/mg] CaN 3% ¥ B & 52 2410
il (P{EHYCH 0.002.,0.000) ;real-time PCR il Western blot 2/~ Curcumin £ ABCA1 263545 (real-time PCR;1.988 + 0.355; Wesi—
ern blot:0.294 + 0.015) & FHEAIZ] (real-time PCR;1.000 + 0.000; Western blot;0.175 + 0.008) , 22 54 48112475 X (real-time PCR
P=0.009; Western blot; P=0.000) ; 5 # B 20 45, CsA 4H (real—time PCR;4.000 + 0.464; Western blot;0.470 + 0.016) i ABCA1 %
IBAKCEHE N (real-time PCR : P=0.000; Western blot: P=0.000), £51£ : Curcumin BE 1% N2a/APP695swe Al ABCA1 )33k, H
ML O] HE S CaN T HEA C,
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Curcumin up-regulates ABCA1 expression through inhibiting the activity

of CaN in N2a/APP695swe cells
Xu Ke ,Xiang Yue ,Sun Jieyun,Zhang Xiong,Li Yu
(Institute of Neuroscience ; Teaching and Research Section of Pathology,Chongqing Medical University)
[ Abstret )Objective : To investigate the effect of Curcumin on the activity of Calcineurin(CaN) and the expression of ATP-binding cas—
sette transporter A1(ABCA1) in N2a/APP695swe cells,and to explore the mechanism of the regulation of Curcumin on the expression
of ABCAT in N2a/APP695swe cells. Methods : MTT assay was used to detect N2a/APP695swe cell viabilities in different concentrations
of Curcumin or the CaN activity inhabitor cyclosporinA(CsA) treatment. According to the results determined by MTT, N2a/APP695swe
cells were co—cultured with 5 pmol/LL Curcumin for 24 h,or 0.5 pmol/L. CsA for 48 h,then,the CaN activities were measured by enzyme
substrate color metric methods. Western blot and real-time PCR were performed to evaluate the expression of ABCA1. Results : Cell
survival rate was (110495 +4.005)% ,the highest in 5 pmol/L. Curcumin group(P=0.023) ,followed by (105.532 +4.292)%, (115.211 =
4.826)%,(76.317 £ 4.475)%, (69.177 + 5.267)%, (54.687 = 3.912) %, respectively in 0.1,0.5,1,2,4 wmol/L CsA groups. There were

significant differences in cell survival rate between untreated
INEBE .4 = il . o .
MEENLE % T, Email : xuzhong1992@163.com, group and 0.5,1,2,4 pmol/L. CsA groups (P=0.001,0.000,

;ﬁ%ﬁ@:m/ﬁ%&&ﬁ 0.000,0.000). Compared with that(18.519 = 1.664) nmol/mg
EEEE:F 2, Fmail:liyul00@163.com,
EEWB: AR ARRFALSTIHRAB (%45 .81271426),
55 HABR : http://wvww.cnki.net/kems/detail/50.1046.1.20150405.2049.007.html APP695swe cells (24.488 +3.041) nmol/mg (P=0.007),CaN
(2015-04-05) activities were distinctly decreased in Curcumin group(16.717 +

of normal group,the CaN activity was increased in N2a/
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2.055) nmol/mg(P=0.002) and CsA group(4.928 + 1.232)nmol/mg(P=0.000). Furthermore, Western blot and real—time PCR showed
that the expression of ABCA1 was higher in Curcumin group (real—time PCR:1.988 +0.355; Western blot:0.294 +0.015) than in the
model group (real-time PCR:1.000; Western blot:0.175 + 0.008) (P=0.009 in real—time PCR and P=0.000 in Western blot). Compared
with that of model group, the expression of ABCAI in CsA group(real—time PCR:4.000 + 0.464; Western blot:0.470 +0.016) was

increased (both P=0.000 in real—time PCR and Western blot). Conclusion : Curcumin may up-regulate the expression of ABCA1

in N2a/APP695swe cells via inhibiting the CaN activity.
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i 2H 28 v % I [ s B0 A T AR A I [ P
7KV 2 B AR ) Th g, KA S 15 5 1%
TG M ] BPEBE VIAHOC 10 2 AT ZR Ve R
(Alzheimer’s diseases, AD) # B AL i 72 B JEM R
HH (amyloid B peptide, AR ) A= B 1 EL 5 It 5 B 44
Bl ok =W MR Y 455 ¥4 15 7 (ATP-binding
casselte transporter , ABC) B5 5% 12 (R 5 12 i N 1 2
F14) AL T P52, 17 4 43 A A L ] P A6 o DG BV T
f9 ABCA 1Y, A5 % IR P e JIEL [ B/ - 25 A B
DURR, N AD & R 2 | ol FH 245 0 I {1 I 3 e ok
V-, AR TR 23U A2 IREA T 2 o R v I [ e
ILAE (9 2247 ANHFEE 55 B8 AD T3 4 il FH 1638 I ] s
2 BB R AR 2 AR, 50 B JIEL [ A 35 3K L
5 AD WA B R D), ABCAT AT RERU N IRT T
AD TR AT

FE1H 2 (Curcumin ) & M 32 55 0 A% BUAY 1 P (0
2, BAPUARAE BUEA SN R AT E [ 45 2 3A
FHL6 AD AR AP EHIM, B TR EAESE Cur-
cumin 8 8 i i A Ak Y il G 5 W TR A2 IRy
(PPARY)-JIT X 324K (LXR)-ABCA1 {55 i B A 14
JIE R S T PPARy B9 3K B 1% M 32 85 A ph 42
WML (Calcineurin, CaN)JEPEAY RO X HE/R CaN
FIREZ 55200 ABCAL #iz IR R # . OCT Cur-
cumin 2035 AD JRACIHZEEL T A $E EEAE A AB-
CA1 IR EB AT RESZ CaN IEMERSZ M H /i 6
HR3H . ASZH DL N2a/APP695swe 4i i /E 44 AD
FAY | 43 52R A Curcumin 5§ CaN J& PRI A2
A (CyclosporinA,CsA) , ;I H X} N2a/APP695swe 4l
Jfl CaN 1% PEFT ABCA1 KIEIKF-HYZ M 53 Cur—
cumin 5 M N2a/APP695swe 4L ABCA1 ik &
AT CaN IHPEA .,

1 MBS R®

1.1 E&5HhEKA

DMEM OPTI-MEM #5532 5340 H Gibeo 23 W] 5 G4 IlLI
(FBS)IJ B Hyclone /A ) ; Curcumin 4 H Sigma 28w (JAZ5 L)
DMSO ¥, B 300 wmol/L BHRL , 53465 -80 CHEAF ) 5 Cy—
closporinA 4 [ EnzO 237 (J& 25 Lk DMSO ¥ it , B Jik 210
pmol/L B, 5326 J5-20 CARAF) ; CaN 1 PEAG I iX77) &5 1 A
Calbiochem 2 F] ; B—actin HL AW F b 5t DU A A= B RHE 2
Al ABCAL HUIAIE H Abcam 23 W) ; BRI AL B br i 1L
P/ B A R Y4 AR A T Western blot 157 €51 F 24
BRAEYFEARAT BRI T RNA FEHGR 5 &, 005 il &
real-time PCR iZGf &1 1 TaKaRa A H],
12 ik
121 4AEREFR /NS 2008 (Neuro—2a, N2a ) il (J& 7]
KAV AL ) A 2 IS AL . BFAE Y (N2a/wt) FilFRE
Fik Swedish FERAE N APP695 A (N2a/APP695swe) , F
IRFV RN 47% OPTI-MEM 47% DMEM 5% FBS 1% W47t
R IIR A WRAE 37 °C,5% CO, FREE T 155, O 80 K 1)
g U RO
122 MTT A BO A 1 N2a/APP695swe 4 i 5 %]
M T 2 3k 96 LA, BEFL 200 wl B FRHEEA S 5 x 10° 41
Ji, A AL E 1.5.10,20 .40 wmol/L Curcumin ZbF 24 hi7
BUAYREH 0.1.0.5.1.2.4 pmol/L CsA #3148 hi)5 | 451L
JIIA 20 pl MTT (5 mg/ml) /£ 4 h J5 % L3, i A DMSO
211 R I 2 45 LB S (absorbance , A){E (570 nm) , it
FLANRAEIE 3R TG = (YR T35 A {E/X HRZEF 34 A {H)
x 100%,,
1.2.3  CaN {EPEAGI A 258 43y 0E 8 X5 BEH  N2a/we 40
JifL s BRIEH . N2a/APP695swe AMLfL ; Curcumin 2H ;5 wmol/L Cur-
cumin ZEF 24 h 1) N2a/APP695swe 4IfitS ; CsA £ :0.5 pmol/L
CsA P 48 h f N2a/APP695swe 4Mfifl, ELACHRAE 8 2 18
K] & A 45 | S R 100 nmol/LL (191X] R (okada—
ic acid, OA) REMIEAMHI KR CaN Z AP HAWBERR E G M , 1M1 OA
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LELRMR (egtazicacid , EGTA) BEBIEMFIALHG CaN 78 N 1)
WERRBES P, a2 S 100 nmol/L Y OA 1 FAEAE B Bk
SR OL T TCHLBE IR AL 14 JFS 90 IR B 79 1 R 5E - CaN
PR, CaN Ik LA 22 v 26 FURE B B R AR B i (nmol/mg)
TR o
124 Real-time PCR K A< SC55 43 WA AU AL . N2a/APP
695swe 20 fif ; Curcumin ZH ;5 wmol/L. Curcumin ZbF 24 h #)
N2a/APP695swe Zilfid ; CsA 4 :0.5 wmol/L CsA AbBE 48 h Y
N2a/APP695swe 4l J1] TRIzol {:AMER A LH AMAEAY B RNA
LI TR e B NSt FFai % 5ol cDNA i 5k
KRR PCR ¥ 441 R K S S5 A 2 IO ik . SR
#HZ:(SYBR Green 1), 5FEAM 3 Z 1L, L)L B-actin HHNZ,
HEAT real-time qPCR 41 | K5 45 B A 11 5¢ 5 15 (176 R 4%
(COfE, MR A 20T PCR L AR SAE, F 2220 7
TR TR E AT, SRAR B L AT A KO, AEE
Sl LA TAE Y TR B W85 B, ABCAT 5
WIFH, FilE: 5’ ~CAATGTCAAGGTGTGGTTCAAT-3" , Fiif:
5’ ~GCTGCTGTTTAGTGAA-3" ; B-actin 5| ¥ /741, FiiF.5 -
TCCTGTGGCATCCACGAAACT-3", Fii#:5° ~-GAAGCATTTG -
CGGTGGACGAT-3",
125 Western blot K ASZEG32H W] 1.2.4, ITA T PMSF
14 2 AR UL 11, F BCA JRINER v, BRI o i
HEHASYE A SDS-PAGE BERC LK e, EHATRE AT 2 h
J5 BT B BERABCAL (1:800) , B—actin(1:1 000) 4 °Cif
o K H BB I ABRAR 2 E A B AR 1 A — B R 1L
BN (1:5 000)18F A 1 h, Ak R OG: THE Z ot | W
$ ER . BERR UG ARAZ )G F Quantity One FPF5MHT 45 7%
IR EEE.
1.3 it

i FH SPSS 16.0 #RA4:, BT A HH LAEL £ FRifize (v £5)
FoR WA ST AEA SRR ] ¢ Ky, 22 FE AR X 5 ) 3 g
V5 SR T B0 DR 2605 25 40 M LSD -t K 3 5 vk, K 36 K 1 o=
0.05,

2 # R

2.1 MTT #m %%

2.1.1  Curcumin XF N2a/APP695swe AMIAFETT RN A
[ Curcumin /E RN 24 h )5, 45 25 A0 140 20 MO 475
FARY N (101513 +£3.515)% ., (110495 +4.005)% ., (109.520 =
3.286)% .(89.794 + 5.824)% .(83.848 + 8.561)%. J7 2241 6
HAMMAETGHM 22 57, 22 A Seit2e L (F=13.873,P=0.000) ,
PP HL AR SR R, 5 R AN A HAR, 1 wmol/L 4L 4N AE %
RPEFIGHF 3 X (P=0.714),5 .10 wmol/L 2H 41 il 7735 %

Uy, H25 R Geih s R (P EAKIK R 0.023 Fl
0.036),20,40 wmol/L A MEAAEHI B i T B, H 22 539
Grit=ad L(PEIKCH 0026 F10.002), L2 1, $E8E 5 wmol/L,
Curcumin T JG£E525%:

£ 1 ZEEX N2a/APP695swe FMTEERMHM (x +5,n=3)
Tab.1 Effect of curcumin on the on the survival rate of
N2a/APP695swe cells ( x +s5,n=3)
415 I (%)
RALBRLH 100.000 = 0.000
1 pwmol/L Curcumin 2 101.513 £3.515°
5 pwmol/L Curcumin 4
10 wmol/L. Curcumin 41
20 pmol/L Curcumin 24 89.794 + 5.824¢
40 pmol/L, Curcumin 24 83.848 + 8.561°
FAH 13.873
PH" 0.000
Hox AN L HR sa, SR LR P=0.7145b, 5 A 4b BRAT L4
P=0.023;c, AL BIA] HAE P=0.036;d, 5 R AL BIA] H 4% P=0.026;
e, SGAMFRL AL P=0.002

110.495 + 4.005"
109.520 + 3.286"

2.1.2 CsA %f N2a/APP695swe AIMIAF TG KA AK[R] i
JE CsA fEJ] N2a/APP695swe Zll il 48 h J& , £ 25 WAk #4141
JRUAE % MK R (105.532 + 4.292)% (115211 +4.826) % .
(76.317 = 4.475)% . (69.177 +5.267)% . (54.687 +3.912)%,,
PN 6 HANMAEIE RN LS R A G FEF (F=
103.185,P=0.000) . P LLALES R s | SR AL HIA LA,
0.1 wmol/L ZH 41 MIA7 5 %6 22 5 T e i1 24 & L (P=0.118) ,
0.5 wmol/L £ A1 Ml #7115 SR W W 3 fin | H.2% 545 Gi it
(P=0.001),1.2 .4 wmol/L ZHANAEAFIE R bl F &, 22 571
AR L (P=0.000), W3 2, #E£ 0.5 pmol/L CsA FHF

£ 2 IWE A Xt N2a/APP695swe 4R 1F R IS0
(x+s,n=3)
Tab.2 Effect of CsA on the survival rate of N2a/APP695swe cell

(x+s,n=3)

20 5 HAFR (%)

AU
0.1 wmol/L CsA 41
0.5 pmol/L CsA 41
1 pmol/L CsA 41
2 pmol/L CsA 4H

100.000 + 0.000
105.532 £ 4.292"
115.211 + 4.826"
76.317 +4.475°
69.177 +5.267°

4 pmol/L CsA 4 54.687 +3.912°
FiE 103.185
PlH"® 0.000

e 2N B sa, AR IAL ILHR P=0.118;b, 5 R AL BEZH AL

P=0.001;c, 5ARLIIA HLE P=0.000
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2.2 Curcumin *F N2a/APP695swe 28 i, ABCAl mRNA #» %
G Rk ¥

Real-time PCR £53£ 7% | Curcumin 41 ABCA1 mRNA #H
X ek i (1.988 + 0.355) B I = T8 714 (1.000 + 0.000) , H.
ZFAE G X (1=4.819, P=0.009) ; Western blot 455 i
N, W ZB-actin MY FRIKKF-AZ M AL CurcuminZ]
ABCA15 NS B-actin JKJEZ FLoK H A SEH B A A9 387K
L 45158 0.175 +0.008,0.294 + 0.015, Curcumin 24 ABCA1
R R TR (1=12.182, P=0.000) , ILIE 1,

1 2 3
ABCA1 v e
i DD G

1. BEAI2H 5 2. Curcumin 2H ;3. CsA 2H

1 Western blot i£#&ill &4 N2a/APP695swe 4l
ABCA1 EEMFRIE
Fig.1 Expressions of ABCA1 in N2a/APP695swe cells of various
groups detected by Western blot

2.3 Curcumin #= CsA % N2a/APP695swe 20 /it CaN #& 1% v

FRC ) W (B A5 AR R, IE R IR BRI | Curcumin
ZH CsA A A0 CaN TH 1475 %124 (18.519 + 1.664) nmol/mg,
(24.488 +3.041) nmol/mg. (16.717 +2.055) nmol/mg., (4.928 +
1.232) nmol/mg, J5 25387 4 ALAIML CaN IGPEM 225, 22556
Gl 2E7E X (F=45.476,P=0.000) , H 1 FLAC45 3R R | BRI 2]
A CaN 5 PEBCIE B X IR B 4 | 22 A e it27 3 X
(P=0.007) ; SHRIZH 145 , Curcumin 2H .CsA ZHZ0HI CaN 1%V
TR, 255 A G (P MR Y 0.002.,0.000) ; Curcumin
2H 5 IE R X A LA 25 R TCge i 2 L (P=0.313)
2.4  #74] N2a/APP695swe 20 it CaN 7& M3} ABCAl mRNA
Fo kG L0 R

real—time PCR 4534 i/ | CsA £ ABCA1 mRNA %}
iK1 (4.000 +0.464) B 5k = THCALH (1.000) , 26 5 A Grit2#
7 X (1=11.207,P=0.000), Western blot 4557~ , N2 B-actin
W IR IR AZ M, CsA 41 ABCAL HE 132155 (0.470 +
0.016) & THERIZH (0.175 +0.008) , 22 5 A G it 278 X (1=
28.342,P=0.000) , VL% 1,

3o #

HRTBE TS A B, 22 W 2K K AR A R B Cur-
cumin BEIE I LS G -3B (GSK-3B) AT

PEI> AR K KAERT IR AD VB, AR SEEGIE S
FAAS [A] ¥k & Curcumin 4k 38 N2a/APP695swe 40 g
J&  ARHEESE I N B9 Curcumin BEERENSHE I AD 41
AIAFIE 2, KA YET , $27R Curcumin A H W H
Bt AD RO ZAEIENEZ ) 5 o Ko Sk
Curcumin AT I 75 I [ BACH 9 253 84E H |, Shin 55
O I8 Curcumin B8 235 ARSI kAR AL & BUA Y
LDL—fJH [ B 5 T 25 HDL—JH & B3 F-  if AR t
&% B Curcumin BE WS RIS 2 M T ik 25 Ak A
F S [ BEAT LDL-JH AR, H B R C T2
B0 ik 2H 20 JIEL T 3 8 9 5 R A AL B
SR E 1 20 UL, A S 56 2= A HAAE9Y & B Curcumin
Al L3 5 3005 LXRB/RXRa—ABCA1-apoA-I fiH
st 2 38 AR 0 A i i 9 Y S AT UG P IR
[T P CsE Mot 73 | A A 431 X — A5
25 A28 Curcumin BEAS W] 42 52 M I [5] e i OC
H 1 ABCAL R, KIEMZBAPEH] . A4S
J N2a/APP695swe I Curcumin Zb¥R | & ¥ AD 41
ey ABCAT 7K FEBH 2 i ,IIEQQT Curcumin FE#%
9H AD 4L ABCAL ik,

CaN "2 T L, IF 2 5 2R 4l U Ge
P, FEMAR M AE KR AT A A &
PR, 52RO A FYICRM, X Te2576
FESER AD /NERAE T CaNT& PEHD IR FKS06 Ab B,
/NEICAZ I RERAE AR S BESE AN | RIS R A4 1
CaN Vi PEVTREIEIAYT AD BB RGEEN, BINAE IS
R AD KA CaN 3 MR T FERY, IFIAH CaN 1)
TEPE NRERECT tau SRR EERERR AL, E 15 [ EZAD
RN SR, AR e I SR UL vE A AD
B CaN 3, KIKAY CaN 36 P i &34 5509 78 AD
PR P AR R] TUESE . AT CaN TS PELE AD
e B TR IR AFTE— 8 G, IR SE5G 3 N2a/
APP 40/ CaN {5VE 5 1E 5 % BRZHAE T Hedg, At
N2a/APP ZfL (Y CaN 76 P & b N2aswt 4T,
UESE T Qian™AOWE S . A, 7 SCHRHRGE CaN 157
TR CsA XF ADREAY AT FRAGIA Y7 AR 0O A 51
I IE S — RE W B Y CsA X N2a/APP695swe 4l )
AR EARYYER B CsA B E I AN Rk
WA, HASZEAY 0.5 wmol/L 2H BA B W AR 4E
L3R AU NE BRI CsA X R 28 40 i ELAG #h 25
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TP VER, & B CsA B AD 4 ABCA1 Y3
K ARSI IRATE UAEI T Curcumin X HfrZE4H
He CaN {5 PEAYSZ I, &2 BE N2a/APP695swe 21 fifl 22
Curcumin ZbFE | CaN 3 F I, K, #E0 Curcumin
X AD AP RIALEIZ N E] AD 4HHE CaN 3 M
1 ABCA1 fFk,

ZE AR | Curcumin 7] GE @ L 7 AD 40 )i
W CaN 1R 18 ABCAL U263k ARSZE K Cur—
cumin BEAE 3G AD BRI ZE AL AL T8 i B8 36
fith . #RTM, Curcumin P CaN % ¥ 17 % 17 ABCA1
FIRTEAMLHEN A T T — 2P TR AR

2 % X W
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