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[ ABSTRACT] Aim To explore the effects of niacin on expression of lipoprotein lipase (LPL) and adenosine triphosphate-

binding cassette transporter A1 (ABCAT) in the aorta of hypercholesterolemic rabbits and its possible antiatherogenic mechanisms.
Methods Ten male New Zealand white rabbits were fed with 1% cholesterol, 7.5% protein, 8% lard diet for 8 weeks,
and then were randomly divided into starch group maintained cholesterol diet and starch for 6 weeks, niacin group fed with the
same cholesterol diet supplemented with niacin [ 400 mg/ ( kg*d) ] for 6 weeks.  And control group was fed with normal diet for 14
weeks.  LPL and ABCAT1 expression in aorta were measured by immunohistochemistry and evaluated by semiquantitative analysis.
Results After 6-week niacin treatment, the levels of total cholesterol, low density lipoprotein cholesterol, triglycerides were
decreased by 43.9% , 47.0% and 44. 3% respectively, high density lipoprotein cholesterol was markedly increased (all P<
0.001) ; compared with starch group, the surface area of atherosclerotic lesions reduced 1. 97-fold, intimal thickness and intima/

media thickness reduced 2. 87-fold and 3. 70-fold respectively in niacin group; niacin dowrr regulated LPL. and upregulated AB-

CA1 expression in the aorta.
LPL and uprregulation of ABCA1 in the aorta.
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Conclusion The antiatherogenic mechanisms of niacin may be related to the dowrr regulation of

LPL 38 id {2 3 1 IR 240 i 10 AN S AL AR R B
(low density lipoprotein, LDL) JTRAZEAEH, {2 As TE
Y. = BER IR HF 45 & & B8 1K Al ( adenosine
triphosphate-binding cassette transporter A1, ABCA1) 1
N— TR I R 1, AE I B B 3 G 38 b Rk 4 EE AR
H, w] R i3k = % FE IR & E (high density lipoprotein,
HDL) R o MR 4T As 1 F 2 45 55 30 ik 8% LPL
A ABCA1 IR KM AERE. AsLinifd gar
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BRAINMARKEESIEZAMEEAGR
e EEERCE R SR RN E, KE 1. 44~ 2.62
ke, FER, EREAAEERTZRAEF. WREBH
FPERENLEZERARAEATER. ARk
LPL.ABCA1 % 3¢ & #i ¢k #v BN A &1 SABC # /| &+
DAB R &AM ME XX ML ELH T RARLE.
1.2 REEMAERERE T FREET

15 RAME 1 BBk, HALE 10 R & iR
B, HEAS ATEFRA(EESRE) . mEKE
BB T 19 BB 8.7, 5% & #E M A0 8% B
HW,ANEFHNERTEEAS. FRABHERE
NH120g, BERAK. FORBETREREEAM L
B T HEBL B H 400 me (kged) | (VBB 4L, =
5) REM(EMA, n=5). 4 ARERKERS
TR
1.3 MBEFREERNE

0 Bt 8 A 14 ARE RHF F &3 Ik
WEMBEMSmL, iXE- 70CKERF. £H
7600- 020 4 B 3 A A £ = i 7F &R [E B ( total
cholesterol, TC) % & A& & &1 JE & % (low density li-
poprotein cholesterol, LDLC) « & % & g & & B E &%
(high density lipoprotein cholesterol, HDLC) #2 TG #y &
E, &4 KA E EN
1.4 EFIPKARARBIE & XA L AIE

4 BARBEEREN G, FITTHERE, 8 £
FkAK ATEIT Mk, REZH 1.5 em EAN
4% % R F BB T B R B H#AT A AR, P A b
BEFAT A THEAHE £ e 2 x AR FH
M. AEYHFHE $ € /5 £ 5 4% TRALER S A
L, 11 e & B & 2 A 3 fF SPOT/ver3. 5 WUl & A
BFBREE, RFHE AN UHEABRSTERE
. EAZHREFREHRTAT @re, BA
80% LEEH EE F &, AREKTS)HE B, BHA
4% 4 FRBEBER P E 2 R, RGN

% 1. WExTMASFBE B ERIEMN (x Ts, mmolL)

EAs BFEA, A EABEEERNE L ETR.
1.5 FpkEREEORNMBIN-MEBREESER
EiR A1 ZEBRINE

FISABC M A 1 F # 4T R R ARt ¥ 3
. LPL R 4% 1: 200 #& &, ABCA1 & # 1: 100 #
B, AN BELEHELENT RGN MY
F, A B PBS R ARA—H. MERLEFEE
REBREE EALTHEARERERAN. 5K
Mattern %" 2 2| B 77 3%, W7 7 @ #H4T ¢ = €1
Ao (DREERXRE: ALPEN0, BELFEN 1,
PEREH 2L, BTERENQQQRECERNE L
B: R Mt 0, EHTH< 25% N 1, £ 6 @R
25% ~ 50% # 2, F & 8 50% ~ 75% # 3, 3 & H’
B> 75% K 4. $bXFH A AT HEEH L EL2 %K
HATHEEEDN. FBHIHIT L H K & E( x400) 4
THE S5 ME KRG HE
1.6 ZitFELE

FAESER « ts &7, S REHERATFZH
PeAe B, 4H [B] H R B & 7 E 4T, H A E
BHBRXFARS k. FEFUEEFHLEXA
LSD #, 77 Z A~ 5% % % F Dunnet’s T3 & %2

2 &R

2.1 &RUEIMBEELEE

=% 0.8 J 14 RIS I AR AR LR 1. 0 A
I g 5 Wide b 2 R LB ZE (P> 0.05) . 8 FJG
VER AR BR 41 TC A1 LDLC 7K-F &35 & T 6 B4
(P< 0.05) [ 0 R HIKF(P< 0.01), fi TG A
HDLC B Jhm, (HER T RENE (P> 0.05) . =
% 14 FN, B4 TC.LDLC TG BIEM A 3 T
F% 43.9% 47. 0% F1 44. 3% ( P< 0.001) , HDLC M| &
FAEH, HEE S TEMRA(P< 0.001); ik 4
HDLC %% 8 RIS A TR . 14 BN jEMm A5 IEE
X HEC4H AR B, TCL LDLC 1 TG 7K ~F B & B JF, 1
HDLC 7K~F T F%( P ¥J< 0.001) «

e T X R 4H TERA SRR

b 04 8 J& 14 J& 04 8 J& 14 & 04 8 J& 14 8
TC 3.04 0. 41 3.3230.41 3. 16 10. 61 3.5610.83  23.44%1.58  26.45%2. 15" 3.4910.53  24.52%2.39*  14.84 12 16°
TG 0. 74 £0. 40 0. 89 %0. 07 0. 93 %0. 07 0.5030. 21 1.76£1.20  2.28 *0. 18" 1. 07 20. 69 1.5230.37 1.27 %0. 28¢
LDLC 1.2410.52 1.18 0. 44 1. 12 %0. 36 1.9240.75  20.58%1.79*  23.38%2.15" 1.24£0.51  21.89F2.41* 12,382, 10°
HDLC 1.3530. 08 1.40 %0. 14 1.3340.25 1.4130.21 1.58 30.29 1. 02 20. 08" 1.50 20. 24 1. 67 0. 20 1.74 %0, 23°

a A P< 0.05, 5IE®XA 8 AL b P< 0.001, SIEHXIMA 14 FLLEL ¢y P< 0.001, S5iEm4 14 FLE.
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2.2 EFRBESENTK

X HEZH = B ok B G, R DB T Ve #r 4HAE
PO RS 2 0 TR B R AR T UL As AR,
EyRiB M, B EE RS RO, DLESN KR B R
B AN KFT A AL, PR SR T T B A, T A
REFEDD SR 58 HH B9 i, 1 25375 48 R 4 = o ik P S ]
DLECE AR BB, 28 H e E B IKGE LGS, (HR A
FERE R B H B E R 7 @t BoR
As TR AR (B 1) o RSk HE Qo i
B, 1E 5 o BRAH I 35 P BB 4R T P e YE Ry
2 I P T A R R, PN BT DL Jo AR L IR 4H
FRLTE B, YR L 20 A T BEAN I BE, J= 350 SR 46 g
JRBEH, BEH N A4 o /D, AL %, R LB
A5 R TAR, CE TE LAH M 3 2R, HEB KL MR 4
PN R AR B e 2H I R (B 2) .
2.3 HEBHREMRAMAIEERERIELE

BRI AR IE R 4N 75. 8% E9. 5%, IR A
37.3% 2. 8% ; P JE B K v Y v S JE B LU A IF
WRHIRALN 5. 64 £1. 18 Um £1 5. 3% *1. 3%, iEk
200 76. 43 £14. 28 Um 1 54. 8% *11. 6%, IR 4H
h 24.80 £1.94 Um A1 15.0% *1.1% . SiEk4M
bb, MRER A BT T ALk /N2 1. 97 1%, IR R B K A
JIES/ PR LA 43 R /N2 2. 87 £ AN 3.7 (P
¥J< 0.05) .
2.4 BEEBERBNRIEMEEESH

IEH IR AT W LPL 3 BRIk T N R 3E
A 4LAE P 2 R T AT As BEH N AT L LPL B B 3R08, H
H 2Rk B 5 PR A2 Pk 20 R I 4 R 5 R 1 IX 3,
LPL AMYERIE T E WG 40 M 3R T, 3832 b 43 A1 T 48
JfL 0 R P MR 4H T WL LPL 3655 B 8 T i, Yetads
VR, G BT AR B R/ B PR B R DL LPL Rk
(K 3). FrEsird £ RM, IEH XA LPL
BN 1,70 0. 95, JER AR 7. 60 £2. 22, JHIR A
N'5.90 E1. 92; JHER VA I 21 5 v Ky RN 1E & X HE 4
tbERBHEEME(P< 0.05F1 P< 0.01); ek 4H
BOEFXREA QOB B3N P< 0.01) .
2.5 ATP£&&HEIRAl RIAFEEEN

IEH AR T L ABCA1 EERIE TN K RME;
VERY ALAE N R R T FIBEER N AT L ABCA1 R IE, G
AR BN, G i R 7T L ABCA1 R IE
R F U, BEE A WL ABCAT (V2 R34, B Mt ia
KL ABCAL IRIE(E 3) . EmEEMERRKIL,
TEH 6T BRZH ABCAT ZL 84340 1. 80 0. 86, Ja ¥ 41
N 6.20 1. 65, MHERZH N 7. 90 2. 31; H i HER 4 5
TER A IEH Bt = R HEEE(P< 0.05

HP< 0.01), JE M 20 bL IE & S5 FR 4 et 43 B0 5 1
hn(P< 0.01) .

1. HAREFPOEHELFEFER
BOAVEMAL, C MR

A NIEHE X R,

2. BBBRIEFNPKHE $ 4 R(HE x 200)
T4, B AVERR A, C N ERR 4.

A IEH X

3. REREFNBKIEERREES( L) FATP L5 THE

Al(A) FRiILLZER(SABC 3%, x 200)
K4, C AEERAL, D AR M X HE

A IR XL, B 9l
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ARSI & 2 N B AR B B DR S T i iR
IMLYE B SRR, kAR T BB As 7R, 487 T I
JIg i JUH A e M ] B I RE S IK HDLC 5 As K4
RIEVI R R — il PRS0 45 SR 3 IR AV fe
LG 555, 3E B B T O ) KR e FIBE T 3., ZE
ZRERBH I As AR . MERAOHT As TERI AL 5 3
2T AR VE A O, 138 K 2 e IR 1E A, ndt
RPUBMAPUAR S . ALibmgz ), MR s
BT R IR 9T AT R 2 BRI TC.LDLC & TG K
F, [E B & HDLC 7K F. 37— 20 W 82k 2 B0 g
YRITJE BBk R As BITRAR B Lok /S, PO S JE
FE e PR TS v I 5 PR P LA 0 B S8 90N, i ST AR TR
Bt As IFEH .

AT 702 B 30 ik B b p e 400 i 96 K 4 i
T/ 20 LA B B 3 ¥ LPL BB B As BT .
A SEES I S A AR G A K T SR B, IR
X RE2H 3 B K EE A N R R T 2D VF LPL /3R IX,
T Be A HHTA B LPL W 22 PN 17 2% TR Bt T B IR
O 3R B R R FOK AR YR BT 2. T e
JIg MLE S mT 0 LPL )32 #7040 T P R 3R T & & &
WG 44 L ) PR 2, 3X 5 YlarHerttuala 2517 A0 822 —
HH.

JHER ST As BIVERBLE] A T8 2, WTRE S %
s PR Ik S A 1k 38 BB 40 B0 B 52 44 ( peroxisome
proliferator activated receptors, PPAR) i 75 X, A
BT 56 52 31, SR mT 38 ik M R 32 A4 B0 #% N PPARY
2RIk o 40 RS 9% 256 WL 8% 3, PPARY O¥#0E
FRAR 7 N A%/ B g 40 i LPL [ 43 v & S FL g i vE
P FEASZIG b, R G AL Uk B Y e K
EONTINTTE, K IR A LPL ()R8 B & T M.
PR ik, FRATTHRE I AR 7T B3 i s PPARY SRy /b 5l
ik BE W 40 . LPL 1) 43 b, AT 98042 30 fik B LPL L
As ITEH .

i I N R AR AT AR T I R Y R R
g A &R, WOE N YR M PPARY, {2 iE ABCAL (¥ %%
S BATHI LK K DURER B 1 B ik BE AB-
CA 1 (PR a%, Al b FR AT HE 0 0 B2 b v e ol ok
PPARY K b 1§ ABCA1 HFR A, fie 2 JIE [ B f) 305 e
iz, RIEDL As M1EH.

WAk, Bk EE LPL "I /K AR TG 7 A 125 g I R o
BRI FC R IR D7 R FT B2 ABCAL B H R E

M, Itk ABCA1 25 E B AR B 2, & 38 AT 4R 9 &4k
A L] ) 455 B9, 5 4 A A IS AL AZ R T X
AR (liver X receptor, LXR) R N IefF45 &, T4 RHTH
BT ABCA1 RIEMFE S o 4 SRR L 7T Ak @ 1T
W& PPARY izl LPL 43 I FC g HOVE 1, PR 25
TR A B, AT [E] 4% 1 ABCA1 [ 3Rk .

AT LI s T HHER BT As HI1E LS 2 —,
BRI B Bk BE LPL (3R, RIS £ ABCAL &
ik. LPL AT ABCA1 H3RIE LL K PR 3 22 [A] /AR L 5¢
RIEAs W AR hie & HEWAIEH, A1 N 32 5|
PPAR.LXR J% #I % % 52 1% ( retinoid X receptor, RXR)
S — RAIGHE RN F R R 2 B E
LG I S5 R 1 SR 52 W 9 5 1) 3R 08 08 7R 3 — 2B i
Fe, XK BT PR IR BT As BOHLH .

[ &% 3R]

[1] Tsutsumi K. Lipoprotein lipase and atherosclerosis [ J].
col, 2003, 1(1): 11-17.

[2] Ichikawa T, Liang J, Kitajima S, Koike T, Wang X, Sun H, et al. Macroph-
age-derived lipoprotein lipase increases aortic atherosclerosis in cholesterolfed TG
rabbits [J].  Atherosclerosis, 2005, 179 (1): 87-95.

[3]  HATHE, BT ATP G543 G i T U 719 200 S o IRl et ot 3l ik
WREREAITRCIE[ ). T B S ARALAL A, 2002, 10 (5) : 449-451.

[4] AR, EMIE TR, kR ReliEE g E s sk
PERLHOL B TI524 )] . ¢ B 532408 4R, 1998, 14 (5): 473474,

[5] Mattern J, Koomagi R, Volm M.  Association of vascular endothelial growth fac-

Curr Vasc Pharma~

tor expression with intratumoral microvessel density and tumor cell proliferation in

human epidermoid lung carcinoma [J].  Brtish J Cancer, 1996, 73 (7): 931-
934.

[6] Meyers CD, Kamanna VS, Kashyap ML. Niacin therapy in atherosclerosis [ J] .

Curr Opin Lipidol, 2004, 15 (6): 659-665.

[71 YlaHerttuala S, Lipton BA, Rosenfeld ME, Goldberg IJ, Steinberg D, Witztum
JL. Macrophages and smooth muscle cells express lipoprotein lipase in human
and rabbit atherosclerotic lesions [ J]. Proc Nail Acad Sci USA, 1991, 88
(22): 10 143-147.

[8] Knowles H], te Poele RH, Workman P, Harris AL.  Niacin induces PPARganr
ma expression and transcriptional activation in macrophages via HM74 and HM 74
mediated induction of prostaglandin synthesis pathways [ J].  Biochem Pharma~
col, 2006, 71 (5): 646-656.

[9] Gbaguidi FG, Chinetti G, Milosavljevic D, Teissier E, Chapman J, Olivecrona
G, et al.  Peroxisome proliferator- activated receptor (PPAR) agonists decrease
lipoprotein lipase secretion and glycated LDL uptake by human macrophages [ J] .

FEBS Letr, 2002, 512 (1-3): 8590.

[10]  Rubic T, Trottmann M, Lorenz RL.  Stimulation of CD36 and the key effector

of reverse cholesterol transport ATP-binding cassette Al in monocytoid cells by

Biochem Pharmacol, 2004, 67 (3): 411-419.

[11] Wang Y, Oram JF. Unsaturated fatty acids inhibit cholesterol efflux from mac-

roph -ages by increasing degradation of ATP-binding casselte transporter A1 [ J].
J Biol Chem, 2002, 277 (7): 5 692-697.
[12]  Stein Y, Stein O. Lipoprotein lipase and atherosclerosis [ J] .
sis, 2003, 170 (1): 1-9.
[13] SantamarinaFojo S, Remaley AT, Neufeld EB, Brewer HB Jr. Regulation and
J Lipid Res, 2001, 42

niacin | J].

Atherosclero-

intracellular trafficking of the ABCA1 transporter [ J] .
(9): 1339-345.
(M5 VI





