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[ ABSTRACT] Aim To investigate the effect of niacin on serum leptin levels in hypercholesterolemic rabbits and the ex-

pression of leptin, peroxisome proliferator activated receptor ¥ ( PPARY) and CD36 in adipocytes from hypercholesterolemic rab-
bits. Methods Twelve rabbits fed with higlr cholesterol diet for 8 weeks were randomly divided into two groups: high choles-

terol group ( n=
niacin [ 0.2 g/ (kg*d)] for 6 weeks.
collected for RNA analysis.
nosorbent assay ( ELISA) .

Control group ( n=

CD36 mRNA expressions in adipose and adipocytes.

diets showed higher levels of serum and adipocyte leptin, all of which were significantly reduced by niacin treatment.

6) maintained on high cholesterol diet for 6 weeks, niacin group (
6) was fed with normal diet for 14 weeks.

Leptin levels in serum and adipocytes culture supernatant were measured by enzyme linked immu-

n= 6) fed with the same cholesterol diet plus

Subcutaneous adipose was

Reverse transcription polymerase chain reaction ( RT-PCR) was used to evaluate leptin, PPARY and
Results Compared with control group, rabbits fed with high cholesterol

Leptin mR-

NA expression of adipose was significantly lower in rabbits treated with niacin than those fed with high cholesterol diet.  Leptin

mRNA expression of hypercholesterolemic rabbits by niacin was negatively correlated with the mRNA expression of PPARY and

CD36 by niacin.
pocytes.
CD36 mRNA expression in hypercholesterolemic rabbits.
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Niacin dose- dependently inhibited leptin secretion and increased CD36 and PPARY expression in cultured adi-

Conclusion Niacin can reduce serum level and adipose mRNA expression of leptin, and upregulate PPARY and
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B — MR AL AR i AL AR S T oS
5% K Y ( peroxisome proliferator-activated receptor Y,
PPARY) e H TR CD36 AMXAE IR 5 A A 4
T bk S AR H, LA AR AR A A AR R R
RAEE B IS 25 Y06 A5 4 i A (4 4 i
TER, A KPR I PR 056 11 SE & 5 T3 BT -0 I 5
5 S BRARSET- R . B R R IR ER K 25 ik AT B
NECASMIHT As B2 BEVE L, B ST R L B
W R ThRESE . MRR AE -1 B4R CD36. PPARY I
SRR A & & sk A1 BRI, H X i
27 i 4 i R~ 208 B R TR R ARG . A SR
MR 0 v i A A T 3R 7K B 52, A4 Ah i e A
FEoaF 5% 7% 1 g 7 40 i 98 % . PPARY Al CD36 K ik 1

AP

1 #RA7EE

L1 #H

FHZAMBEEAOR(FRAFHE_ER
SERFYE ), BEE(RENFRANE), BE
W(AEEMNFR B HRAE), WREE R KR
(AL A A R A F 4R E) , DMEM/F12 #5 5%
£ 64 f17E (Gibeo- BRL) « CA! X R B8\ 4 1 7& & &
B Hank’ s #&.DPBS & X & % E M8 & & & # (Sig-
ma) , Trizol RNA ## 3 1 7| ( Gibco-BRL) « & f + & &
1 # % J 4 W 4% R RI (reverse transcription polymerase
chain reaction, RT-PCR) X 7| ( Promega) o
1.2 s SR

IBRBEEEFHZAAREEAR 1AL,
CRAEFMEEL AR, B 12 R AT LUEiE
HE R & 1% FE B B .7, 5% & & 4 Fn 8% J 8) "B 5 8
B, Bl A s Ae e E A ERR . & A a5
DLB e taft 6 B, R H R S 5 IR A R iR SR i &
A b, FUUEBR[0.2 g/ (kg d) ] Am A\ AR RIEIT 6 &
Hio RTLLEREEMRA 14 BEAERE. 14
BARZMARE R fg, oW &0 TRER AL ET
RER AL ERA FHFo
1.3 [MmAERAZENE

BRAMRARER 8 AME 14 AKX, KR
& E (body weight, BW) , 3 £ & B o S 2 fk BU = I8
2ml, # & 30 min J& %0 B, 7 H 32 7600-020
& BB A& FE X W E i 7 % RE B B% (total chol-
esterol, TC) + (K %5 & fig & & JIE & B (low density lipopro-
tein cholesterol, LDLC) « H 78 = B ( triglyceride, TG) F2
5 % g & & JE & B (high density lipoprotein choles-

terol, HDLC) #Y %% -
1.4 BEAéRRERIRA LSS

TEEAHTHZHAKTRREAR, CEKRE
Bg Ak, Hank™ s 7 K & "R 3T 26 %, 40 40 O B AR R
B FERLAM, & 10% g4 M 7& ¥ DMEM/F12 ¥
FEREHTEE 2x10° ML, T EEHTEHRNK
#,ET37C.5% 8 CO, BHRMAF, B2 REH LR
BEAX K BEZUMEEBA(ASK) G, #ivE
HE K A (0. 25 Hmol/L) F B B £ (10 K/L) &
DMEM/F12 % 5 £ % 8 40} 2 ¢ 48 h, ML 5 # &
10% Jig 4 M & A7 ik & % (10 Hg/L) By DMEM/F12 %5
FEBREEFRTAE BEBATAEN, BE T
R, WAL O R L E N B A.
1.5 MRERIAINFFRSLLE

4 W B %t B % \PPARY & CD36 ) B # 1E
B, 7 B R e B8R v AL R Tl AT e B 48 e
BRI, K4 B WK EER(0.0.25.0. 5.1 1 2
mmol/L) # DMEM/F12 # # % 5 = € (2 x 10° 4/L)
B FiE F 40 B AE 37 C.5% B9 CO, 3R B H 24 h,
W& M5 Bh 40 FE 48 32 B RNA, 4 WUl & % . PPARY &
CD36 &7 mRNA %34,
1.6 FERAKM

TR IFIEEH(0 B F 8 AFE 14 A X, 47l
BB & miE 0.5 mL 7 A £ - 70 CIK iR 7k £6 £k 7 45
Mo R g B % 5% P 7 (enzyme linked immunosor-
bent assay, ELISA) 4 M| i1 7& & Ag iy 40 B 3% 7= 55 7 19
BEAFT, & ELISA KA &EWE AZEZALIH
ARFZARANE . HERKEFMN K/L, B X
BEN 1 WL, R HE TR ZE < 8%, B4
BRI E AL, A RN & R CEE AT U BA R
BIESBHATHMN,
1.7 HHRBEHERN

# Trizol 1 B 45 $2 B X RNA, B & 4 f5 i 4 fe
H RNA 2 Vg 3 # F A& & cDNA, T BUE # 5 = 4y 3t
fTPCR. E&: L#Fl# 4 5 GIC GIC GGT TTG
GACTTC ATC 3’, T# 51 %1 4 5 CGG AGG TT CTC
CAG GTC GIT G 3’ (146 bp); PPARY: L3I # 4 5
TGG GGA TGT CTC ATA ATG CCA 3, T34 4 5
TTC CTG TCA AGA TCG CCC TCG 3’ (201 bp) ; GAP-
DH: L #5354 & 5 GGA GCC AAA AGG GTC ATC
3, T#HBIH A 5 CCA GI'G AGT TTC CCG TTC 3’
(346 bp) » @CD36: L 5H/ 414 5 AAC CIT CCC
TGT CTG TTG GA 3’, Ti# 5[4 4 5 TGG CCA ATA
GGA GAG ATT CC 3’ (353 bp) ; Cyclophilin: _F i# 5| 4
# 5 ATG GTC AAC CCC ACC GTG TTC G 3, i3]
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#1 4 5 CGT GTG AAG TCA CCA CCC TGA CAC A 3
(206 bp) o § &M K 94 CTHAE M 4 min 7,94 CE
¥ 60 s~ 60 C(J %) 5 56 C(CD36, Cyclophilin) =
55 C(PPARY, GAPDH) i& k 60 s~ 72 CZE f# 80 s, 3t
38 MEF, w5 72 CH I 10 min. B PCR =4
1.5% e AE R IR rL vk, R L ge Je €, RSN T HR
Ao
1.8 ZitFaiE

R SPSS11. 5 Suit B @ ¥ 4T it 44, Fr A
AR x s BT, HULIR 2T A £

£ 1. =4% 0 F.8 B 14 FEFMASAYZE 4 mmol/L)

10 #4 735
2 g R
2.1 HBERMBEFMAENTL

ZHRIELR MR KR EZER LSRR L,
o JH B R & 8 JE I ARy TC A LDLC ¥R B 3%
THEI(P< 0.001) « MAER 5 6 J& J5, MR 4H 1 TC
A LDLC ¥ FE 23 51 T F% 39. 4% F143.3% ( P< 0.05),
HDLC WRFEF 51 4. 2% , Sl b 22 7 B3
(P< 0.05) o = 2H % (1) 44 5 78 S0 o #4241 [A) 22
TREMW(ED,

SR 2H AR IR
1 flg
0/8 8 A 14 4 0J& 8 A 14 0 8 14
TC 3.04 30. 41 3.3240.41 3.16 0. 61 3.56 0. 83 23.4%+1.58 26.412.15% 3.49%0.53 24.512.39*  14.8 12,16
LDLC 1.24 30. 52 1.18 0. 44 1. 12 %0. 36 1.72 %0.75 20.6+1.79*  23.412 152 1. 54 %0. 51 21.9 £2. 412 12.4 %2, 10
TG 0.74 10. 20 0. 89 30. 07 0.93 %0. 07 0. 83 10. 24 1.76 £1.20 1.9810. 18 0.78 0. 29 1.5230.37 1.47 30. 28
HDLC 1.35 30. 08 1.40 30. 15 1.3330.26 1.41 0. 21 1.58£0.29 1.02 £0. 08 1.50 0. 24 1. 67 £0. 20 1.74 %0. 23

aJ P< 0.001, 54410 JARAHI:; b A P< 0.05, LimlE4lFER AL

2.2 JEEEX SRR MM R RIS HARE A &
ERKFRIRN

SHRELMIFBERAKFERTLRENE, SR
TR IR 8 G, Sl i 8 2 /KT B ST, Tt R ZH G
KA AR BB YT 6 JH 5 i LG B R KF T B
21. 8%, M= AR 14 FMEER KPS 8 A
T B2, 14 I RR I =H % 7 1 i JR AR
JIE 7 240 P 5 7 2 TR 3R R A KT, 5 R R I = IR A
G g T 24 0 5 2R 7K P Bl B 4 v R R 4 R K P
BRETHRA BE5EEAMLIETRE(P<
0.05,% 2) »

*2. MEKBEHAMEEFREPERKF (ML, n=16)

kTS il
i N
04 8 J& 14 /4 b
B 2.83%0.41 3.1%1.05 3.0510.96 9.96%1.87
miE4l 2.8530.83 8.13%1.31° 8.79%1.45% 19.85 %3, 45°
JHERZH 2.81%0.53 8.01%1.12* 6.87%11.58" 16.1%2.59"

a’y P< 0.001, 5L bl P< 0.05 S5mRd M.

2.3 BRI TFIsE & T S A EE HE Y
Z4& v F1 CD36 mRNA FRiARIEZM

514 FR, 53 5= 4 5 i B8 A Ak B2 T e
HHZRE AT N D7 20 B 85 7%, FH RT-PCR 5l 5 8 &
PPARY 1 CD36 mRNA [FJ3RIAH M. 45 RE W, WR

T 6 FlJa, mfE 4G i %= mRNA RIAE B2 5
Tx AL, T 0H R 4H G D7 9% 3 mRNA K08 B BAK T
EflE4H; MR 40 PPARY A CD36 mRNA 335 &

BZHAHEL B Fif(P< 0.05, & 3 flE 1~ K 3).
Pearson #1270 BT 27~ MR ER T 0 J5 Fi il 2L 2398 & mR-
NA f131% 5 PPARY mRNA(r= — 0. 69, P< 0.01) Al
CD36 mRNA(r= - 0.63, P< 0.01) (1L & A=,

R MBREARNTHRNER. I ENFEENHFRZH v

F1 CD36 mRNA ZRiXBIS M

9 4 BHR PPARY CD36

hf B AH 0.392 0. 091 0.312%0. 052 0. 892 0. 196
miRA 0.73510.156*  0.187%0.031°  0.658 *0. 180"
JHERAL 0.589£0. 113" 0.253%0.049"  0.797 %0. 145°

a N P< 0.001, S5xTHBAIMLL; b A P< 0.05, S5 fadlitt.

(146bp)

1. {RPIIEESR T RS B 4R A & mRNA RiIXM T M Ny
FHXS 4> F B Marker, 1.2 NXTREAH, 3.4 NHERA, 5.6 NEfFA.
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B2 HRERTEREETISCAEEYNEERZE v
mRNA LAY S0 M AR N 4 T R B Marker, 1 95t B4, 2
SRR, 3 TG4

[& 3. {4 PIHEES B B 28 A CD36 mRNA 3Ri& RS20 M Ky
FHX 4> F & Marker, 1 XU, 2 NIRIRA, 3 NmARA.

2.4 MABRASNTFIXTE R S SN EEEER
ZK ¥ F CD36 mRNA RiARIF NG

PSS B AN EIR EE MR ER(040. 25.0. 5.1 A1
2 mmol/L) f] DMEM/F12 35 5 E 8 (2% 10° 4L)
6 D7 4R 3L (R0 & 24 h )5, 45 RIS 7 &
AR b PR AR 2K R 1k, FR I PPAR Y HT CD36 mR-
NA FIERIE R (3K 4 F1E 4) o Pearson A5 0#T &
TR R A A1 T T RE B 40 i R mRNA Rk 5
PPARY mRNA (r= - 0.73, P< 0.01) 1 CD36 mRNA
(r= - 0.61, P< 0.05) IRIEKF 2 FH K M
PPARY HI CD36mRNA [ KX KF 2 MK (r=
0.76, P< 0.01).

R4 WA FRNERE . SEUFEBEYBGERZE v
F1 CD36 mRNA BY820H

iﬁlmﬁjjf R PPARY CD36
0 0.91 0. 11 0. 18 £0. 02 0.36 %0. 10
0.25 0.85%0. 16 0.19 0. 04 0.37 £0. 05
0.5 0.82%0.13*  0.21%0.03*  0.44 0. 08"
1 0.72%0.18*  0.27%0.04*  0.52%0. 10
2 0.54%0.10°  0.32%0.06°  0.56 %0. 09"

a Ny P< 0.01, 5 0 mmol/L MAERALAAHE .

<GAPDH (346bp)

<Leptin (146bp)
PPARY (201bp)

CD36 (353bp)
Cyclophilin (206bp)

4. RINREIR B R ES X3 BE B 4 RR 3R\ I S LB E Y
BRRIZUR v.CD36 mRNA FRIARIEEKE M A4 T 5
2 Marker, 1 NXFHBAL, 2~ 5 73529 0. 25.0. 5.1. 0 A1 2. 0 mmol/ L JHFR
piszikem

3 118

T B 2 I As ORISR T BT H 240, B
RN A2 B AL A s . B RTA IS R A
A I A5 ST FUTL L R LA 5 4 5 5 P R R
A7 3850 A% 3 3o 48 o o /I AR K PR L R A 5
SCHR R 2R 7K v R R A 0 I A e R
BYIMIR . Schafer 251 8 38 7817 LB As X
BB A BN R A, 082 3 1 AR R KPR
RERFEL 9 5. 75 NS BE B A A AT A
B AR IAREEY o BRATHIRT T 82 30 5 B ik
BTEFS B i i g I ) R I, 375 % K T
S5 i, LS8 o AR v a3 8 R R AR S 1
FIFL ] P2 7K P 12 A RO, T = 4L 4 DR 1 4k R 76 S B
72 R TC B, RO i IE IUE AS B TT BE A S A 3R
T E KR . BATT AR AT 72k R PR ok e
75 St S v UL 1 L ) 0 T, B i I 1 40
A& 6 LLERIREHE T a K FHEET &, 317
7~ e A IUE B AL A o v] Be A7 AE 18 1 SRS

HERR 2 245K H T 75 HDLC 18 A 5 38 ELAS &A%
HEE A (a), IEERIENR L EH AT, Bl
BV ZAUEYE SCREIH IR 2R 25 W) B A % 8 2808 41 B 9t
As EF o I PR R B8 AIF S AP 8 7T 90 22 5009 £ HDLC
VARG 25 250 K P o B 3 B As R SR ERE
R TRUE 5 1 PN 2 240 o e % BEL L o SR B8 R+ a A
SR RE 4 T 1 AR B AL R T 1 iR
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S T3 A H HEER A YT AT I S B SR i g
HELEEI ¢ RMEAKT . AR, BA
M 223 5 AR A0 L, MRER4H HDLC 2 B 7+ i 3kl
I3 IAEAR PN S AR SN S BR RT 1i F7 4 B 7 b e T
RIS, RIUHER VAT 6 A5, e e e s s &R
IE ¥ B0, 1 H s BE S B2 T i I 40 298 2 mRNA
IFRIE A B PR, RSN S50 R BT R ARG 7= 1 e
U7 4 L O R e 2 ) AR R A b 0 o 98 R A W R
mRNA 1RIE, X 587 M0 BR 1 1k P 24082 7] R i 7 5
HEBMSIRT AR R B ERA K.

I E AR SGFE P S B 2 4R Y(PPARY) K H R
e IRl CD36 S 3= ZE7E IR W 41 i H 3R 0k 1A% 3 s R
To WFAKILE & 243 S 3 F & B PPARY i
PR, 10 ELZEmG 528570 b PPARY $550 771 e e e —
W25 25 i 0% 3 3 TR PPARY T PR A 5 52 1k 3
B as" . 1 P SZe th % B K AE PPARY % [A]
kR R P AN | IX R W] PPARY I K8 &
AR . CD36 it A~ A A BN & E R R O
(oxidized low density lipoprotein, ox-LDL) % HUTE 28 fiE
TEREAN I A P4k 2 AR W R R 5 B AE L, Unno
LS B30 e B ARG I 40 3@ 3 CD36 38 B E H ox-
LDL M SR FIAN T . THERIGIT REFRAK LD-
LC 7K P F1i#% ox-LDL 481 Rubic 2 W 58 £ #
JHER F] 1 i B A% 40 i CD36 M. FRATT A 58 M
27 MR T 4H i PPARY AT CD36 mRNA ik [
o, SE R, 5 m e LA L, MRER TG T AL 1 I g
JI54H M. PPARY 1 CD36 mRNA ()% ik; 3 ATH & I
1 JIE LYEE S M 2 76 9T J5 % % mRNA R ik 5 PPARY
J% CD36 mRNA ik 2 AH K. 456 SCHR BT R AR
&5 R, $7m IR VE 7 M PPARY A1 CD36 mRNA
(R 2 Y8 A H0 1 1K) 20 2 ML 22— AT 2
As IR RIETFE

R, v R B AR Re 3G i H Bz g i 4 2R A
RS WK, R As M RERE, IIRA ST
B AMOPT As 1B . FRATIBE IR 7 W BRIA IT
Xof v A 28 H 98 RE R - [ sz, B G AT 3 PPARY
A1 CD36 mRNA 1312 K B I8 2 7K T T MR P AIK

EEEIMAET 5 FH PPARY F1 CD36 mRNA {13
EEYR. IR RAER NPT As 22458 T Hr
H PR YR
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