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[ ABSTRACT | Aim To investigate the effect of niacin on expression of Caveolin-1 in adipocytes and adipose tissue
from experimental atherosclerosis rabbits. Methods 16 New Zealand white rabbits were fed with high fat diet for 8
weeks, and then randomly divided into two groups: hyperlipidemia group ( maintained on high fat diet for 6 weeks, n=8)
and niacin treatment group ( the same fat diet plus 200 mg/ (kg + d) niacin for 6 weeks, n =8). Rabbits in control
group (n =8) were fed with normal diet for 14 weeks. At the end of the study, all rabbits were sacrificed to detect the
blood lipid changes and Caveolin-1 expression in adipose tissue by real-time quantitative PCR.  The direct effect of niacin
on Caveolin-1 mRNA expression in primary rabbit adipocytes was assayed. Results Compared with control group,
rabbits fed with high fat diet showed higher serum levels of total cholesterol, triglyceride and low density lipoprotein choles-
terol, more aorta endometrial thickness and plaque area, less Caveolin-1 expression.  Compared with hyperlipidemia
group, rabbits treated with niacin showed less serum levels of total cholesterol, triglyceride and low density lipoprotein cho-
lesterol , less aorta endometrial thickness and plaque area and more Caveolin-1 expression.  In vitro study, niacin dose-de-

pendenfly stimulated Caveolin-1 expression in cultured adipocytes. Conclusions Niacin could improve the lipid pro-
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file and stabilize atheromatous plaque, which may be related to up-regulating the expression of Caveolin-1 in adipose tissue

or adipocytes.

JIFL A it S e B bk ks BE AT A ( atherosclero-
sis, As) At o KAk Rl EEAEH ., B4
U AL S5 K 14 U 25 1R 1 P i £ P28 X0 40 A0 1 v
JEL R WA e 2 B AR vpE Y L AN L
(Caveolin-1) 7EG I 4Nl = B2 3k , BA 45 & Sz 8k
JIE E BE T B , Be k9 1 A [ R AN R 1 A T R
TR 2 248 60 P U0 225 JOEL T s ) 38+, %o R T 44
JIEL 1 B ) RS A 2 B

THER A HI B 32 2300 FE AR D 20 20, B 4T i
MAFTEIRVE R . B AT & B R a8 2 A g
MR B N Y R TR ST As 1Y 2 A
RS MEER X R I L R4 Caveolin-1 351
SR R DRI . A, AR AR S o v AR R R
S5 2 Ik o83 A A5 1k SR ABE A8 She R 5% 0 R % A 1 iR
SHEMT 44 Caveolin-l mRNA F2ik M A& SN EE A [F]
eI 152 X5 5 5 41 Y Caveolin-1 mRNA ik Y 3%
M), AR DTARPER ST As 1Y A] BEBILT .

1 #RHnTEE

1.1 #MRl5{EE

FHEZ kAR EERAFZRIHFS),
JEEBE(ZMABAMIAT), ZER(ZMNTLaH
L NFE), BBER (T EREREALAT),
DMEM/F12 #5752 (Gibeo 22 8] ) , Ba 2F 3 (oM @
EHAEHTANE), A KE B (Sigma A 3 ), Tr-
izol & 7 & (Invitrigen A 7] ), # % 5% K 7| & ( Fer-
mentas /A 7] ), Real Master Mix & 7| & ( SYBR-
Green) (TIANGE A %), 2 B 3 £t 2 L ( B L
7170 A ) 5 3 B4 5 AL (DMR +550, /£ F ), W
SF 3 4 44 o8 6 B 3T (PE LAMBDA BIO 20, % ),
St K 2 & PCR BL(ABI7500, % E ),
1.2 BHRKSHIEREW AR E A 3L K MR BR T T

FALER 16 R K & % T UL e & B (1% fEE B
7. 5% EHEMN A 8% ), 5 8 Bl Ja B AL 2 h
VA 4L T Fie 4 4k S 4R DA AR AR 6 JBL MR R AL A 4k 2
B e A R R Ry ek B P DO ER 200 me/ (kg - d) i
576 Bl M8 R AT AERAFAMNES 14 FAENE
WAt EE AL,
1.3 IMmAERAEENE

FRMEARES 8 A A 14 B K, I
BE,FERE P A R E M2 mL, # % 30

min & &8 B A o i & R E B (total choles-
terol, TC) . H ¥ = B (triglyceride, TG) & % & Jig &
& fH [ B (low density lipoprotein cholesterol , LDLC )
5 % & fg & & fH & B2 (high density lipoprotein cho-
lesterol, HDLC ) B9 7% & .
1.4 FEFHRKREZKN

HERELEH KGN EH KA 1.5 cm, BT
4% BRLMERAEZ 24 h DL M E BB A,
FHEHAE DEEHEES pm EET R, FH
HAF-FL(HE) R HUREZRN, H AL B W
REMER XA GENENREEHGL2TZ AN
EENRANBEREERES N R AEE TR, T EHR
b B R AR T R ],
1.5 BERFZHRERRE R L3

TEABTRAER AL TREAL, 1A K
JF B E A, PBS R R B K AT PR, e i B AR RUR
B EBR A, A 10% fa 2 i E B DMEM/F12 35 5
I EEE 2 x10° cells/L, & BEHEM THHRMR
FLET37C5%CO, AP, F2 REHR R
FAFXIRAZHAREEREGR), B HHE
KA (0.25 wmol/L) | & % (10 wg/L) t DMEM/
FI2 2% S0 48 h, lh G #4 10% b 4+
o A 8 % (10 we/L) By DMEM/F12 35 3 4t 4% 4
BRI RGABBEE AL, K 7 EH,
M OREEEN R,
1.6 HHERESMFTSEIe

H7 A& M B, Xt Caveolin-1 #9 B #E1E H , B % BE
MeH B TR A S AT IR R RFE R, B4 TR
WEMHE 0.0.2.1.0 & 5.0 mmol/L) By DMEM/F12
FriEEE(2x10° cells/L) By g i 40 jL 42 37°C |
5%CO, ¥ 545 P IEH 24 h, Bk E B 4 A
12 MR (n =12) , W& B Bl 20 f 338 & RNA, &
M Caveolin-1 mRNA % 3%
1.7 EH%EEE PCR &MEHARAMNMAN
Caveolin-1 mRNA Fi%x

BI | Trizol 3 7| & 4% BX % fig B 4 42 A0 40 i &
RNA, % 4b 5 o8 8 DU RNA By 3% E fndh B
1 pg RNA 7 20 pL 3# 4% F K 2 # 4 K cDNA, B3
4% 4 cDNA #E4T 2 B 7% € & PCR, Caveo-
lin-1 3| 47 b JiF 5'-CGA CGA GGT GAA CGA GAA
GC-3', T 5'-AGA TGG TAG ACA GTA GGC GG-
TA-3'(221 bp); W % P& (B-actin) 3| 4 £ % 5'-CGA
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GAT TGG CAT GGC TTTA-3", T 5'-ACC TTC ACC
GTT CCA GTT T-3'(108 bp), 5 7% % % & PCR
KR AE ABI7500 7% ot & & PCR L #EA4T AR 48 A K
27220 & Caveolin-1 mRNA 8y 484 £k &
1.8 SitZEAHE

HEXRMAxss k-, HARNZRWEERLS
Bk A, 4 =R D EERK KA T E
A,

2 # B

2.1 (AEERT % I S Fnd B B S0
= G Y R A S0 0 AR P 4 TR) G . T 25
S (P>0.05), 8 J&RS & g4 AR R 41 fe I3 TC

1. FERMMAEKE (x +s, mmol/L, n=8 )
Table 1. Lipid levels of rabbits in the three groups

TG F1 LDLC 7K - 34 % 1F % Xf B4 B & TH i (P <
0.01), = B FHIR A Z [ o i 22 5% (P >
0.05) ; R4 14 JEAF TC .LDLC 7K 43 l4 8 J&
I R 41.32% 47.69% (P <0.01) , TG 7KK [%
30.22% (P <0.05) ,HDLC 7K-F-FF 5 27.65% (P <
0.01), S ARdi A B WIAH b 22 R L B A Gt 5
X(P<0.01;%1),
2.2 HRERY S B KGR RE L BEH A R

HE Y0 5 7, 1E 5 %F BE 2 i 48 o9 B 3% 22 5
W SRR M 2 A P R SRR R I
R S5 R R 4 LT B, 4 TR 40 1 43 A1 TR A 1L
ERE | SRR R AL AR BT e | B B N £ 4k 1320 4
MR 22 | T BT UL LG 5, HE 2 25560 5 AR R 40
PN s AR 448 v Ml A BH S e (R 1 A 2)

A | TC TG HDLC LDLC
08 IEHFXHERA 3.81 £0.62 0.96 0. 24 1.52 £0.39 1.30 £0.33
g 3.72 £0.59 0.77 +0.28 1.68 +0.37 1.39 £0.36
TR 28 4.17 +0. 80 1.01 £0.35 1.76 0. 45 1.55 +0. 41
8 JH  IEH AR 3.86 £0.52 1.04 +0.30 1.45 +0.22 1.33 +0.31
R4 25.94 +2. 89" 2.12 £0.27* 1.73 £0.28 1.42 £2.03"
el 27.98 +3.50° 2.49 £0.19* 1.86 £0. 47 23.98 +2.38"
14 J& IE# XA 3.78 £0. 46 0.99 0. 16 1.48 +0.43 1.43 £0.24
=i 28.99 +4. 31 2.24 0. 49 1.17 £0.37 25.36 +2.71
TR R 16.47 +2.42% 1.71 £0.33™ 2.37 £0.30" 12.59 +2.14™

ay P<0.01, 5IEHX AR R 0 FBT ;b b P <0.05,¢ 24 P <0.01, 5[F 4 8 AR Lh#K

B 1. SEZHHK HE F( x100)

A RIEH N IRAL, B R4, C R4,

Figure 1. The aorta of rabbits dyed by HE stain in the three groups

2.3 MAEEXTRBEAAHA LR Caveolin-l mRNA RiIEH]
A

HAHFRAR Caveolin-1 J P2 R B-actin 1Y ¥ 14
MG, Vo ik ith £ X o B0 6 ) B — | Tk

Fes ey 3 (K 2), = Ig4liE i 4140 Caveolin-1
mRNA FUANT2EE M 0. 12 £0. 04, B EX T IEH
STHRZHAY 1.07 £0.40 (P <0.01) ; AR 2H g 15 2 21
Caveolin-1 mRNA HYAH X} R IE 5K 0.51 £0. 10, 4
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R IR (P <0.0151813)
2.4 YAEEXTRAERGZABE Caveolin-1 mRNA RiAR
A

FANTE MR (0.0.2.1.0 J2 5.0 mmol/L)
i) DMEM/F12 5553 5 F 1 (2 x 10° cells/L) B G
WAL R F 24 h 5, K R 2 vk MR 1 L
Caveolin-1 mRNA ik (P <0.01;& 4),
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Table 2. Changes of area of atherosclerotic plaque and inti-

mal thickness of aorta in the three groups

5 W PRRJEBE (um) BEHLTH R
IEHO B 8. 11 £3.86 0

=i 85.72 +13.42°  66.81% +16.47%"
TR R 28 41.37 +15.69"  28.02% +8.83%"
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Figure 2. Amplification plot and melt curves of caveolin-1 and B-actin
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Figure 3. The expressions of Caveolin-1 mRNA in three groups
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PRV 22 JEL [ -1 7 A 2 1 L e 2 ) A A sl 2
i AR T H B o LT P2 M /5 v 5 L P
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Figure 4. The effect of different concentrations niacin on

5.0

the expression of caveolin-1 in adipocytes
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FHFIRIR, 2 H AT 2 T+ HDLC HLE—PEAI A
A (a) AN W RAFFSE 2 B AR A (L RE i
IR 53 5, 3 R B AR 6 00 0 10 2 9 S AL T2 R
Taylor SOV K BRAE AT AT B FER_E N FH AR 2%
FERIRE I I e O 5 11K HDLC SR 1Y As 32,
AWFE R IIHRRIGST 6 J8J5 113 TC TG Fl LDLC 7K~F
P WA, i HDLC AP T, 8l kP R 5 5
B R R IE X B2 T, (H 5 = R 4 L DT A
5/ MR TZHZY Caveolin-1 mRNA FiA/K 4 B R 2
A T IERA AR R ELA 4t (RS FIAE LR As BEBRTE
BUAVER ., K IATR YT T REMEREL ISR , X —1E A Pl fE
SRR b R SEVERIAA O, BeAh, AT & I
SRR T S22 3 B A b 8 S i 0 4L Caweolin-1
mRNA FRIK &R MHER (AN ) e AT JE ] st ) 255 i T o
Ho e i TR AR 400 Caveolin-1 mRNA FiK {2
T2 6 P e 2 AR P 3 14, 3865 B HDL A AR
4 RCT, FH IEAGE AR A SR AR BESR , Al T 3584
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AIRES T A B 245 ¢ AR BE 38 28 ) 94 =i IR I S
NEMAIMIT X 3244 (LXRa) mRNA FehI A 40
JOA R Y [T £k SREBP-le [k H 53K
AR A BRI 3 Ak, TR AR IR (FA) 1A
PR T Caveolin-1 A< B 5k J&—Fh i 5 i 45 &
FL B S5V H 4 R FA B0 e, R
AT e E R D 4 Caveolin-1 3K M [H] £z
13 LXRa-SREBP-lc #:4% | Caveolin-1 mRNA ik,
@ g IMAE FT B 18 P 2 0 o B, B RT3 5k
Toll BESZIRRATILE p38 MAPK 5 R0 5 518 I 54
RIEMIEE ™ Caveolin-1 B2 I5 G MERAE TS BN
As TUGHAFRIFERR S, 3E s Toll BESZIR(E S ikt
MKK3/p38 MAPK 4% KN IAE |, HERRIERE Y
T st P el 0 i AR, P AR 1 B BT AR A
FHH TR E RAE AN AR A F ICAM-1 VCAM-1 \MCP-1 ,
TNF-o 2533517 H7s MR 7] g i {2 #F Caveolin-1
mRNA FRIAR A AR,

S K I R B RE T R R 4121 Cave-
olin-1 mRNA ik, F4r0H] RCT, e As /)
BRI, MR 3G i BE 3 B B e Bl Ik ¥ 5 e
T Re 5 L IENRIF 4R 5L 400 Caveolin-1 mRNA ik
AKX —VEH T RE 2 AR BT As I TELENLHI, 75 22
HE—2 058 A B T B R ER BT As BLH
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