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[ ABSTRACT ] Aim To investigate the effects and mechanisms of Curcumin Nicotinate on the high fat diet( HFD)
induced-atherosclerosis in ApoE ™~ mice. Methods  Seven weeks old male ApoE ™~ mice were randomly divided into
five groups(n =50) ;control group, HFD group, simvastatin group (5 mg/(kg + d)), low doses of Curcumin Nicotinate
group (33 mg/ (kg - d)) and high doses of Curcumin Nicotinate group (99 mg/ (kg - d)), gavaged every day, respec-
tively.  All the mice were fed up with high-fat, high-cholesterol diet that contained 5. 0% fat (wt/wt) and 1. 0% choles-
terol except for control group.  After six weeks of treatment, tissue specimens from liver, aorta and blood were collected.
The serum total cholesterol (TC) , triglyceride( TG) , low density lipoprotein cholesterol (LDLC) , high density lipoprotein

cholesterol (HDLC) were detected by the automatic biochemical analyzer.  The assessment of atherosclerosis in aortic
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trees and aortic sinus and the liver lipid were carried out by staining with oil red O.

arches were observed by HE staining.

measured by ELISA kit.

The expression of caveolin-1, SREBP-1 in liver were detected by Western blot.

The atherosclerotic plaques in aortic

The serum tumor necrosis factor alpha (TNF-a) and interleukin-6 (1L-6) were

Results

Compared with the control group, serum TC and LDLC were increased, while HDLC was decreased, and atherosclerotic

plaques in aorta was significantly increased.

After six weeks of treatment, Curcumin Nicotinate could reduce significantly

the level of TC, LDLC, TNF-a and IL-6 in serum and reduce the area of atherosclerotic plaques in HFD ApoE ™"~ mice.

The expression of caveolin-1 increased and SREBP-1 decreased in mice liver after Curcumin Nicotinate treatment compared

with those in HFD group. Conclusions

Curcumin Nicotinate alleviated the progression of atherosclerosis lesion in

ApoE ™"~ mice, partly due to its regulation on lipid metabolism and inflammation of ApoE ™~ mice by SREBP-1 and caveo-

lin-1.
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Table 1. Levels of serum TC, TG, LDLC, HDLC in each group( mmol/L)

4 @ TC TG LDLC HDLC
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Figure 1. Oil red O staining showing the plaques in aortic sinus of ApoE ™'~ mice ( x 100)
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Figure 2. Oil red O staining showing the plaques in aortic

trees of ApoE ™~ mice
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Table 2. Levels of serum TNF-« and IL-6 in each group(ng/L)

S| TNF-a( ng/L) IL-6(ng/L)

it HE 20 336.5 £36.7 151.6 +15.8
e 493.6 +41.5° 219.5 +23.6°
FARAMTTH 372.9 £23.3° 166.7 +14.8"
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a P<0.01, 50 B4 HLH b R P<0.05,cH P<0.01, 55154
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Figure 3. Oil red O staining showing hepatic lipid in ApoE ™'~ mice( x 100)
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Figure 4. Protein expression of Caveolin-1 in ApoE '~ mice
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Figure 5. Protein expression of SREBP-1 in ApoE ™'~

mice liver

R, RIRCRE S T/ B IE A9 208 SR, 3
o ot et Al A P RS 405 AR S 6 e e A A o
PRETE T ApoE ™ /I B Sl K6 A i A A5 22, LN

S0 iR 2 B R IR A 0 0/ = 3 Dk 32 B M AR e
F kb g BT, [Al i FEAI AL TC . LDLC A ML h
RAE T TNF-a Fl TL-6 7K, ek 42 1 HIE s Jo &5 AR
B 5 M T AR

SAEFEHE NG BT ORI BT B 5 R RE
THAHE R W S o BERE AL 1 K AR kR
A AT AL TR A IR T e, ST R /N RN Y
FA 1 7] B2 JIE [ st 1) 54 325 R0 9 RE N 25 (R 3R] 43 F
S NI A R R 1 ELAR A 50 ~ 100 nm F)
Ror S PR LR VTR 25 44, A 011 440 6 A TR T B2 1) )
BVMREEEER DNIEA 1 Z/DNIEA
KGR B oAt R 732 (), ST /N M Y 32 24y
TFH5F LA, A T A0 A6 IR RE O L A HE UE
52, R AR /N M AR 1L RE PR 4 B A IR
WU R, 2 SRS /NE R 1 B PR A
FH,/NEIEE 1 AT B30 ) 2 o 2 5RE R 1Y
AR ARSI R B, AR R SR IEE ApoE
ANEUFFIE/NMIE (1 B R Tk 2 | J R 25 2 K e
AE L R/NUIZR (1 23k, X AT BB 25 W RE v B
JIE P I 5 REURI ] 5 95 114 43— B

SREBP J& g A 1 1 o 8 v 5 22 04 % e S R
-, 8 A R ) i A R A 2 A
JFH T 3R 40 A R B A AR S 2 4 i P A
B AR, SREBP-1 AT I3 7E A A% | I 578 M]
1 SRR [ R T ES S, M N 1
(RS ARSI B 5 i A 9 2% I 25 9 R AR A
SREBP-1 BYAZEE AL 42 & /N MR 1 1 3k, T 41
A S P UL A L [ B AR IR SR K TR v
JEMEFE(E ApoE ~~ /NEUIFIE SREBP-1 ikt £,
TR 2 22 78 R R A2 R AT T RERS T I IE SREBP-1
KT 7R M0 R 22 3 R 7] fig )2 i SREBP-1
[ AN I S WO E v

[ &% 0Hk]

[1] Shin SK, Ha TY, Choi MS, et al. Long-term curcumin ad-
ministration protects against atherosclerosis via hepatic reg-
ulation of lipoprotein cholesterol metabolism [ J]. Mol Nutr
Food Res, 2011, 55(12) : 1 829-840.

[2] Yuan HY, Kuang SY, Zheng X, et al. Curcumin inhibits
cellular cholesterol accumulation by regulating SREBP-1/
caveolin-1 signaling pathway in vascular smooth muscle
cells [J]. Acta Pharmacol Sin, 2008, 29(5) : 555-563.

[3] Qin L, Yang Y, Tuo Q, et al. Effects and underlying
mechanisms of curcumin on the proliferation of vascular
smooth muscle cells induced by Chol; MbetaCD [J]. Bio-
chem Biophys Res Commun, 2009, 379(2) . 277-282.



1194

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 12,2014

(-

[

[

(4] VRhlEr, T &, ARINPH, 2. 2200 F i BB N 7

KB I/ H IR BN N B AR A 3R 1B 5 S 9 N IR
B2k )], hEZ5HAE AR, 2008, 24(1) ; 75-79.
EXE, B, AW, 4 Z2e R0 A - 1 LA
JfL PR 47 A At A fIEL 5] 2 A 3 & SREBP-1 38 3 14 5% 1l
[J]. B3, 2006, 34(3) : 317-319,323.
Julius U, Fischer S. Nicotinic acid as a lipid-modifying
drug-A review [ J]. Atheroscler Suppl, 2013, 14 (1):
7-13.

2R, By, N Discovery Studio BRAL T AR P 2
PR BTSN Bk R R AL RO VE R S [T ], P PR 2y &
iz, 2013, 10(17) ; 16-18.

Michelsen KS, Doherty TM, Shah PK, et al. TLR signa-
ling: an emerging bridge from innate immunity to athero-
genesis[ J|. J Immunol, 2004, 173(10) : 5 901-907.
Libby P, Okamoto Y, Rocha VZ, et al. Inflammation in
atherosclerosis ; transition from theory to practice [ J]. Circ

J, 2010, 74, 213-220.

[10] Lai CL, Ji YR, Zhao JQ, et al. Relationship between cor-

onary atherosclerosis plaque characteristics and high sensi-
tivity C-reactive proteins, interleukin-6 [ J]. Chin Med J,
2011, 124(16) : 2 452-456.

[11] Kleemann R, Verschuren L, Erk MJ, et al. Atherosclero-

sis and liver inflammation induced by increased dietary
cholesterol intake; a combined transcriptomics and
metabolomics analysis [ J ]. Genome Biol, 2007, 8
(9) : R200.

[

[

(12] Buidy, B El. /NI NS -1, JE [ B3 o) 5% 18

HRAENFWILF 7> TG ], E S ke,
2012, 20(5) : 385-392.

Luo DX, Cao DL, Xiong Y, et al. A novel model of cho-
lesterol efflux from lipid-loaded cells [ J]. Circulation,
2009, 119(8): 1 135-145.

Fu Y, Hoang A, Escher G, et al. Expression of caveolin-
1 enhances cholesterol efflux in hepatic cells[ J]. J Biol
Chem, 2004, 279(14) . 14 140-146.

John H, Chidlow Jr, William CS. Caveolae, caveolins,
and cavins; complex control of cellular signalling and in-
flammation [ J ]. Cardiovasc Res, 2010, 86 (2):
219-225.

Kivela AM, Dijkdtra MH, Heinonen SE, et al. Regula-
tion of endothelial lipase and systemic HDL cholesterol
levels by SREBPs and VEGF-A [J]. Atherosclerosis,
2012, 225(2) : 335-240.

Bist A, Fielding PE, Fielding CJ. Two sterol regulatory
element like sequences mediate up-regulation of caveolin
gene transcription in response to low density lipoprotein
free cholesterol[ J]. Proc Natl Acad Sci USA, 1997, 94 .
10 693-698.

[18] Yang M, Li S, Liu H, et al. Response to a long-term

high-fat diet in the signature of genes involved in lipid me-
tabolism in ApoE ( —/ - ) mice[ J]. Am J Med Sci,
2013, 346(3) . 211-215.

(MCH RS



