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Effects of curcumin on serum total cholesterol and high—density lipoprotein
contents and expression of ABCA1 and apoA1 in CA1 region of hippocampus

in APP/PS1 double transgenic mice
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[ Abstract ]Objective . To investigate the effect of curcumin on serum total cholesterol (TC) and high—density lipoprotein (HDL) and
expression of ATP binding cassette transport protein A1 (ABCA1) and apolipoprotein Al (apoAl) in CAl region of hippocampus in
APP/PS1 double transgenic mice. Methods ; Alzheimer’s disease (AD) model was established with APP/PS1 double transgenic mice,
which were fed for 6 months with different concentrations of curcumin diet. Immunohistochemistry (SP) was applied to evaluate the
expressive change of ABCA1 and apoAl in CAl region of hippocampus of transgenic mice. Colorimetric method was applied to detect
the content of TC and HDL in blood serum of transgenic mice. Results ; After feeding transgenic mice with curcumin diet, expression
of ABCA1 and apoAl in CAl region of hippocampus was increased in concentration dependent manner(P=0.005,0.003;P=0.025,
0.001). Content of HDL in blood serum was increased too while TC was decreased with significant differences between groups (P=
0.041,0.010;P=0.046,0.002). Conclusions:ABCA1 may play an important role in the generation or development of AD. Curcumin
may lower the content of cholesterol by raising expression of ABCA1 and content of apoAl and HDL.
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1.1 %%shH

B KA ST BTG SE AD 736 R B Te2576,
il LM B6C3-Tg(APPswe, PSEN1dE9)85Dbo/j il & A543 [
ANER, AR BT R B R G AR SR A A, T 3R T R R R R A Bh
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LW AW H Sigma A1) LTI ABCAT 4 H Abcam
3] 5 SP A sE A A G A 4 28 DAB R B A R
2 AE YR AT PR A A 5 SUIREEE (total cholesterol, TC) (CHO
it ) M A AN LT HDL M85 re s e ) TR ST
B,
13 F&k
1.3.1 EST SRR K 6 A H Y AD F 3L R HL 0
Pl MG EA s R A, A 5 R, 40 I e R A )
0.16 g/kg ZERIRATEL 1.0 gkg ZERIR SR, 4220
6 4H,
1.3.2  AZURM  H 3.5%7K 6 SRE IR HE D9 B, Pt 55
JERE R O NER SIS 220 2= U, 250 B 7
=20 CURFE. FIHEVEZERVER il 2 A0 35 28 R B AR, 1k il
B 2 B FiE PBS(0.01 mol/L, pH 7.4 ) 2% M 750 5 i
A LB 5 A O B b a0 30 A 0 Bt TG I i
WG B 1Y 4%2 5 2% piVR AR 23 A 24 200 ml L&
/N R AR PR RS U, TR 4% ST 24 h
Ji FABR RS oK, AT W YR 6T
1.3.3  GBEAARAI BRI ZH S0 R s 5 | FAS R 2% v ik
T R AE B, 3%t S A0 A P9 R PR ) A i , LU=
T I3 4 COFE 0, TN B AR AR B AR 10
DAB Jeft, G ARG Z s K E AP A i S @, 2L PBS 1€
B—PUVE R BIMHRT IR S W e T W A S

IO AR DE A BEALEL 5 A~ S R B ALET , TR BH
0 eSS BSORR BT ET R AR, e A R AR A 43

<109 K BAME , 11%~30% 1+, 31%~70% 1 ++, >70% F+++,
1.3.4 UL TC 1 HDL A &iE  HRHRAR A iR I
T ST R s A ) TR R TC(CHO ) T
R T UL A5 FIALYE HDL I3 & o FH U A A5 001 T IOV
SRIGF IR 1 T A TN 23 R 215 37 “C/KIA 5 min,
PAZS TR E 500 nm KR HL 6, R AE IO (ab-
sorbance, A)H, W# 1,
F1 TC#HM (CHO Egi% ) F1 HDOL 475 i%
Tab.1 Method of adding sample in checking TC and HDL
( CHO enzymatic method )

AW 2 HE(B) B (S) MEHE (T)
FEIBIK () 25 - .
T (l) - - 2.5
FrdEn () - 2.5 -
R () 250 250 250

HEEE R KA TC B HDL 53 =AT/AS x CS; -, TCIZW

14 “itFodr

K SPSS 17.0 GEi A5, S99 Bcis I8 = Arifi
#(wxs ) Fm, 3 HESTEER B EHE ZE 7 2001, 40
P LLAT LSD— ke, KK ifE =0.05,

2.1 &2 APP/PS] 5k B R B 202 CAL X ABCAT #9 Rk
SR LIAR L AR o 21 5 HE P R Sh 241 CAL X AB-
CAT 35 P4 B E i (P=0.005 ) , e 771 ek 41 5 ik DR Bl
THEHZL CAL [X ABCAT Fik FHYEANMUER ARS8, 2 A 5
e X (P=0.003), W&E2, K1,
22 XL R R HE LML CAL R apoAl #9 kA
LR DN B A1 apoAl BN S ABCAL 1Y
FIR R By FIE—BUW 5 R AR AR R 2 1Y
apoA 1 FATEFEIA BN (P=0.025) , 1 77 2 5 (% 70 e 2EL A 1
HE— 2L IR g o2 R A G20 L (P<0.001)
W2 2,

*x2 HEFEREDHEZL CA1 X ABCA1 #1 apoAl EHHIFEELE
% (x £5,n=5)
Tab.2 ABCA1 and apoA1-positive cell counts in CA1 region of

hippocampus of mice( x +s,n=5)

4159 ABCATBHVEANMIAL  apoATBHYELN %k
THiR2H 31.0 +3.67 44.6 +4.22
szl 39.8 +3.83 50.4 +2.88
[k e 49.4 £4.72 62.0 +3.54

2.3 &4 APP/PS1 # K B R &+ TC A= HDL 49 4%

5P AR H I i A L P R T R TC A kb
(P=0.046) ,HDL % #4111 (P=0.041) ; 1] iy 771 ek 2 5 ik [ il
MW TC A ik Ak SEFRAT (P=0.002) , HDL & fE 4k 2288 hin (P=
0.010), HERHHGIFE X, WK 3 K 3,
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Fig.1 Immunohistochemical staining of ABCA1 expression in CA1 region of hippocampus of mice ( 400 x )

AL iRl

*3 HHEHEFRMFEH TCH HDLWEE (x+5,n=5)
Tab.3 TC and HDL levels in serum of transgenic mice

in each group (x +s,n=5)

451 TC HDL
PR 111.88 +5.60 36.80 + 4.81
IR 20 104.13 £2.21 48.65 £ 8.46
fpb i) 97.35 £5.56 52.95+7.26

B. AR =40
2 HEFREDHLA CA1 X apoAl EAEMEEHNLSEE(400x )

Fig.2 Immunohistochemical staining of apoA1 expression in CA1 region of hippocampus of mice ( 400 x )
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Fig.3 TC and HDL levels in serum of transgenic mice

in each group
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JOEL TP 111 R F) SRS v | 22 80 3R TT LA AR A4 I
[t H AR AR LAIE [T 5579, IS BTN AD
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JOEL 0 P 5 A s Ay N A L[] st 5 e 1 )
Il R FIIALA T B R WA [ AR 5 5 AD (1Y)
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TR K T HDL KM T 1F 3 7K ol
Khalil Z50H T & BIAE AD SR 24 ABCAL 5 HF;
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Tiitie sz 45, E 5 200 40 A [ EE A RS . Refolo
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25T LR RS BUR AR /K BRI AD HEE
Sy vh R I BRI A 2 0 3R T RN 24 v B
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SAEGIEE X,

ABCAL J& = BRI 45 & &k iz TR R
B 22— R A B L — o o O A R Y R
FA, A S B0 200 e P LT s ) 2 L ] s 336 ) i
FIE GG IR, ABCAT 1E# 3K T 2 = 21 HDL 7K
P ABCAT A5 9 40 B IR [T B gl i a3 2 iR
[ 3 3 (I HE A5 B8 ABCAL 1 56/ S 20 B P 1Y
BEERI 5 apoAl 25 AT AR B —apoAl &
B, B 20 B P 4 R S o OV R
FRIBENE —apoAl AWK, JE BUHT B-HDL, 7¢
B i AL [i5] B g 6 2% 7% 1 (lecithin cholesterol acyl—
transferase,, LCAT) BIAE |, 5% 48 BCE 5 I [ e g
(cholesteryl ester, CE) FERIR ) B HDL, HDL#EHy
HMEI A2 3k 2 11 AR [ e I R G i A
Wi J 7 JIE T 7o AR TS5 1) VR A 28 B 7 HE
BRIKRGE AR, S35 ABCAT G IER /N
SR AT 5 i HDL ZKSF-, 36m HDL A5 10 i ] i
0 HE ZE A, DA R AR 20 Bk oA A B 114 S B 01
Wahrle S4B, 76 AD B 3E/INRIR NI ABCAT
(IZEIR AT LAREAR AR AOUTRY, 28 T AD I, X
SERFSE I T ABCAL 75 AD &A= & J v i) 85 5 b
i, #27~ ABCA1 R ATRESE AD JFJER AR Ay —4
B R F 1 . Lewis SE09% B, [RIA 3K APP
PS1 apoAl AL /NI HDL ZKF-BH & & T
H IRk APP F1 PS1 5% L /N HDL 7K, [A] B
B FEAT Ry 27 S 6 v 119 32 0O 42230 1E % 2 4F R
FEBL, N5 3 WG 2 ) RN ) B g i R B, AR S5
HREIN T APP/PST #EEER/INRAEZ MR I R
CAl X ABCA1 Fll apoAl HIFRIXIE ML, K BLH 25 )5
LEASESI S E=S I =5

AN S5 58 3ok %F APP/PST WU K5 R BRUTH AS [A) e
JEZ W E M S B0, /NG N ABCAT ()28 354
B, 9 H i ABCAT /S8 apoAl I HDL Ay 1%
i, FECTC S, Ik, ZEEE AR T RE R E i
T ABCAT ()38 35 M AR E [ B 35 B, AL ZEfi T AD
FIHERE , X AD I RAIFZE AT T 4L T Bk
I, AE 2 R A Qi i) o A K EL AR 4% A K
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