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Abstract

AIM: To explore the roles of leptin and stearoyl-CoA
desaturase-1 (SCD-1) in the formation of nonalcoholic
fatty liver disease (NAFLD) induced by a fat-rich diet,
and their responses after medication.

METHODS: Forty-two SD rats were divided into con-
trol, experimental, and therapeutic group. The rats in
the experimental and therapeutic group were fed with
a fat-rich diet to establish NAFLD model, and the rats
in the therapeutic group were treated with rosiglitazone
for 16 wk from the 9th week of the fat-rich diet. The
concentration of serum leptin was measured by en-
zyme linked immunosorbent assay (ELISA). The ratio
of liver SCD-1 mRNA to B-actin mRNA was analyzed
by real-time fluorescence reverse transcription poly-
merase chain reaction (RT-PCR).

RESULTS: Diffusive hepatic steatosis was observed
under light microscope in the rats fed by the fat-rich
diet at 8 wk. The serum leptin level of rats was notably
higher in the experimental group than that in control
group at 8 and 24 wk (8 wk: 5.29£1.83 pg/L vs 3.06+1.35
pg/L, P <0.05; 24 wk: 7.894+3.01 ug/L vs 3.09+1.52
Mg/L, P <0.05), and the ratio of SCD-1 mRNA/B-actin
mMRNA was significantly decreased (8 wk: 0.37+0.25 vs
0.82+0.34, P <0.05). The concentration of serum leptin
in the rosiglitazone treated rats was decreased as
compared with that in the experimental rats (5.95+3.31
Mg/l vs 7.89+3.01 ug/L, P >0.05), and the expression
of SCD-1 mRNA in liver were increased (SCD-1/B-actin:
1.0240.11 vs 0.52+0.22, P <0.01).

CONCLUSION: A fat-rich diet can lead to the increase
of serum leptin, which may promote the formation of
NAFLD by down-regulation of SCD-1. Rosiglitazone
can decrease the level of serum leptin, so as to protect
the liver against NAFLD to some extent.

Key Words: Fat-rich diet; Nonalcoholic fatty liver dis-
ease; Rosiglitazone; Leptin; Stearoyl-CoA desaturase-1
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Fik: 42ASDX Ay R IEFH. SlgafeTA(A
B AETRIRS Wk B ¥ 445 BREEAT T F16 wk). B
B % kM % &, RT-PCR 5 B 32 56 947 K RN
SCD-1 mRNA % B-actin mRNA#j JL1E.

HR: WALHELE R THEKXRIFIEAR KRZ
PEAT 20 B RS By b, 8 wkik B IS B AT BT AR . 8, 24
wk& IR K R i % ZK-F7H &, 5 EFAMLA L
F M £ F(8 wk: 5.294+1.83 pg/L vs 3.06+1.35 pg/L,
P<0.05; 24 wk: 7.89£3.01 pg/L vs 3.091+1.52 pg/L,
P<0.05); A/FSCD-1 mRNA 5 B-actin mRNA #% }bAE#A 2



2328 ISSN 1009-3079 CN 14-1260/R

HFRENEZYE 200581083168 $13%5 551959

T (8 wk: 0.3740.25 vs 0.82+0.34, P<0.05). FFaza
5 ZRgmAart, fif® FKF T H(5.95+£3.31 pg/L vs
7.8943.01 ug/L, P>0.05); AFSCD-1 mRNA & ik #f] 2 3%
5%(SCD-1/B-actin: 1.02+0.11 vs 0.52+0.22, P<0.01).

it KRB AT S s bR F KA, filid
TRASCD-1 & kA2 3k A AT AR I AT 609 k. ¥ 4%
3 BR VT Ak 7 9% & KT, LIARFSCD-189 &G4, w4z
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fhoTE, SUES, DURHE, TRE, Bk, BRREBECoAXEN
- 1B INEARIBTBEMEBHFRRPENER. BRENBLRT
2005;13(19):2327-2331
http://www.wjgnet.com/1009-3079/13/2327.asp

03515

AR PG 7 2 T M TR AR I R TR
P S, 1 v AR 2 VRS 1 I I JH T s 1 D DR 2
— (19 2 2 e g 7 40 A R AR L R R
AR dERpA TR B b RRTE PR AE NG D7 20 2 451403 1)
R Gl G I CoA 2 M1 RN (stearoyl-CoA desaturase,
SCD) s AN FIT AR 1 B2 (monounsaturated fatty acid,
MUFA) W) 1 0 B I, 2 2= AF ] H IR R 2 —,
7 AR T R A g rp g o R T A FHES DUAR IR T 88
K FH IR AR /N B BOK BRI 3R s SCDoA IR 7 JHTE 1)
S B T 0 e R DR A e 2 A IR
WOREVE G 7 T B5 16 97 SDK RS WAL 9T, LA
] B 8 25 MISCDAE MG TR s & J@ S a7 i AE I,
T Ay =S A A 7 P B T s R o7 SR AL BB HR .

1 M RF0755%
1.1 A

1.1.1 34 & SDAW, WA TRk g se 5 a4
OISR A H], TR 150 g4 47(140-160 g).

1.1.2 KA JH [ el e b AR AR 0 R . g
H 4. Taq DNAR S . ANTP A0 # 5857084 4
Promegay™ fih. K 5 3 W o 22 I s A7) & I DSL
YNGR

T3 MIF A AR 2O R4 A B REAR .
1.2 7

1.2.1 AEEA RS B AR A 42 UK RUEHIESEL wka,
BEML > pe24, AR 18, wmillRd24 K. ) fa 4 DL
TAPRHESR, R ZH L2 % H [ . 10% % it A1 88 % b
K RIS RS e T DR SR . T SEIR T IR 5 254 8
24 wkor il abaee Hon B4 Fn6 s IR 4K R K

PLO.1 g/kg A it SR 7 LARKIE, )15 =2 JikCR M. #R
IO 0 o i, T M A e ] A7 D1 B 41
23, Lh40 /LIt H e [t o ) i) 6 il s ) v, 4R
JFEH LR b id G BB EE H A R R 2 HL a7 4l
i EMETRS wkitt, fEOK T IIA2.7 mg/(kg « d)FI %
& 51 i+,
1.2.2 FRNAZZIC AT 2R, FREXO.T g, T
AEppendorfi& #, JIA1 mL Trizol, WFEESJ K. S)KH
IIA0.2 mL& M, BIZIES 15 s, EiIFHES min. 4°C,
12 000 gE5/.0215 min, ¥4 G KAH# 52 5 —Eppendorf
.05 mLR AR, FiMFE 15 min, 4°C
12 000 g&.0010 min, 7+ E3. YIEMA750 mL/LZ4
Bl mL, YERUUEY. 4°C 7 500 g5 min, 3 b
. UIUEFH20 pL DEPC/K#Hi#. HX1 pLi L FRNA
YW, DEPC/KFiFE 22100 pL, B2 6% B vk
RNA4[EFI L.
1.2.3 RT-PCR
1.2.3.1 RT 4%/~ iy B #4E. BUSRNA 2 pg, TIA
BEHLGI#2 uL, FIERNARMG & 31 /Ko 2 B AR 12
uL, 70°C 5 min. HUH L EPE v, PRIEAED. AR5 0
A 10 mmol/L dNTP 0.8 pL. 10X ZZ#2 pL. 25
mmol/L MgCl, 3 pL. RNAPEHIHIF0.7 pLFI 5%
0.5 uL, 37°C 20 min, 42°C 30 min, #%/595°C 3 min,
4°C 5 min. P"#JcDNA -80°C {£47#% 1.
1.2.3.2 Real-time PCR 10X ZZy¥2.5 pL. 25
mmol/L MgCl, 3 uL. 10 mmol/L dNTP 0.8 L.
cDNA 2 pL. 25 pmol/L 5/#)#0.5 uL. Taq DNA
BAME U, 20X SYBR green I 1.25 pL, & 1K
In%25 pl. #%95°C, 3 minZgPE, #RJ595°C, 20 s.
56°C, 30 sM172°C, 30 s, 40NME¥R. B-actinff) 5|4
H: 5'-AACCCTAAGGCCAACCGTGAAAAG-3'F1
5'“TCATGAGTAGTCTGTCAGGT-3'; SCD-1{{5|%)
H: 5-TGCTGATGTGCTTCATCCTG-3'H15'-GGGAA
ACCAGGATATTCTCC-3'.
1.2.4 & 2 Fak ) G e (3R e 4> B 2 il
P SR, W52 9% K450 nm.

Bt FEAE 4 wk 8 wkiInEZH 5 i AR 2 % v
Fabr RIS, 24 wkiPxF AL, @S IE 4L Dk S+
TRALA N Fa b5 FH ANOVA 2T, Zevt 3 A4 4 SPSS 9.0.

2 5R

2.1 — MR SLBATREIRFE SEI L R P oR R AR KR A
I, 24K BB AT MG, 4w IR4LK U
JF R R S o IR AL 5 22 7. 8 w4 L
R E U AR A I A 8 S v T R A
(K1), FHIERAEAEE, o IR B IETE A
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B 1 KERAFAEHERE. A: IEH4; B: mligd4 wk; C: =4S wk.

EREIIIE N R ALK U T AR ARG K, A0 s 15
Bl P, DI, FHsE. st ~, 44 HE
Pt 7 e R ALK BRI P A R0 1 JH- 40 i T 1 A2,
8 wkik 2| Ei 2 WibrHE(&I1). 24 wksilF2] S
FE P I, O 98 o i R e ).

22 WAL FHgh R F . AFSCD-1 mRNAK-F
#g b4 SCD-1HIB-actinff 4 H7=4) 4375 4201 bpHil
241 bp. WALKRIMLIEE Z AT LHFAESCD-1 mRNA
KP4 whkB A 25, HES MR X, 8 wkiili|i
A1 OK BRI 8 2K P B TR R4, FAESCD-
1 mRNAZK VB AKX 4L D).

2.3 FHI BTG A A& . IFSCD-1 mRNAK
Fog T £24 wkEFR)E, ER4UR RIS T
TR L P 2 K RO P T D o e 3 v T
IR, M AFSCD-1 mRNAZK UM T4} 1 21 (£2);
IR IR KR 216 wkit) B R 51T ¥, 3L
T G T PR g 7 2 e o R AL R o e A 34 T R R
(P<0.01), IfLiF P 2 KT8 4 B 1 B, JIFSCD-
1 mRNAJK 2 & THE (P<0.01)(32).

31iE
i e e U /N v B S b R

FEo ERFAR TR L 7 b e RPN R R DT A 2R A5 4 )
BB IR OLR, R B HERL S5 I 2 S
Z, WIS B A MR AL, F0HI S 2 W, b
Na Wi & B S Aig A" Cohen et alf 97 1% 7~ SCD-13
DA 98 22 5 R SR Y. SCD- 1l i o5 A AL AL
il T 9 R 45T 9E C o AT 1 11 19 C o A FH A A 1 I9E C 0 A,
THIR A2 FHE A5 B vl = T 0 R ] e 7 1 o0 5 M T PR, Y
THT == T R TR ] A T P 2 T N 4 A AR AR % R I
F1(VLDL) 0 75 20, 2 I VLDLIE i7", sSCD
YT VLDL/K P (8 5 5. SCD 3 2 Ay PUFf [R] T i :
SCD-1. SCD-2. SCD-3fISCD-4""?". SCD-13: #A74E
THES B Bl GCBERNR. R, WS 2 & SCD-15
i IR AR 5 R I IR T I e FEva I 7 R DG &, R T g i
JHERITE AL A IR Va7 YA R )

BATTR IR e Mk MR v R oy b 9 3 A RS P
I AR R BRI I N IR T 38 22, IR T S 3O, T4
I PN A I 7 R TR, T 440 i ) ik 45 ) 52 B AN [ R
FE AR R BT R 1 0, ) N o 7 98 387K T i,
LA 23 (A S 45 SRAR — B0 i I T RS
RS 5 A N s P I 7 34 22 BHT 4 B 2B T RN 1 i
BH K.

(7] ] A I 28— B I TR] MR v R P i K BUHFSCD-1

R KBMARE. FHERE. BIEAEN. EERKFERSCD-1/p-actin mRNALELE (mean + SD)

He| n ARE (@) FPERE (9) iSinfiE (9) R (no/l) SCD-1/p-actintt&
WigZE4 wk 6 345.14 £23.11 11.98+1.06 4.25+5.32 2.11+0.42 0.72+0.36
Si54H4 wk 6 368.48+18.21 14.12 +1.54° 8.42 +4.55 1.84+0.59 0.84+0.21
WIRZE8 wk 6 373.33+12.64 11.86+1.54 12.78+0.98 3.06+1.35 0.82+0.34
S8 wk 6 420.00 + 26.65 15.65+2.51° 15.65 + 1.63° 5.29+1.83° 0.37 +0.25°

*P<0.05, °P<0.01 vs NIBBA.

®R2 FPRRIEKEARE. FERE. BERAEHRE. MEZRKTRSCD-1/B-actin mRNALL{E (mean +SD)

A7 (24 wk) n IRRE (9)° FFERE (° el ERS (o) R (ug/L)° SCD-1/B-actintt{E"
POLEHE] 6 486.12+21.10 12.16+£1.14 13.25+2.77 3.09+1.52 0.86+0.21
Sy 6 561.51 +29.92° 17.88 +1.65" 18.49 +1.62" 7.89+3.01° 0.52 +0.22"
SR 6 478.50 + 82.87 13.14+2.08 10.42 +3.76 5.95 + 3.31 1.02£0.11

P<0.05, °P<0.01vs WIBH,; °P<0.05, “P<0.01. P<0.01 vs FH4A.
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mRNAJKF- K&, SCD-1mRNAZK - F & n] fg 55 = g
W95 5 G 1) PN 5 ME e R IALAE AT 5%, Cohen et al''Vig
TR 9 38 7N SCD- 15 [A] A& 8 32 A5 5 A S [, o 25410
HISCD-1JE K (1) K34 . 98 Z 30 i 4% sk K SREBP X}
SCD-1FE AT, SCD&E— R 11, A7 T N 5t
WAL P IR R IR R A AR T 5 T T AT S T AE
SR RNV S JE KO R AU IR B - SN 5 | v
LT K BT 51 G M 2H 23R AR g 7 40 204 g
[ /> FISREBPY# />, SREBP-1c/&SREBP-17E fif
FEIR W T ZE R, JER Y R R (R IE, R
T-HE5R I L HESCD-17E I A S IR A il 75 3
IR [ e s 529 SREBP-1¢ N B& A T 40 s 4 SCD- 1 Fl fig
195 2 2 ) SCD-2 4 3% FAAR! ), 1t 3 93ty 25 i o R 184, JiF
P22 4% 1A A 05 /S fig ZEB B A6 T 25 1 s VDL HE i
JTECLE I PRI IS5 3 25 I 0 T 364 Jonn, A Y 400 . &5 2
HLAT i 25 P 0 28 1 0 R i 340 1>, s T g
JHF B4 J P70, 8 25 % SCD- 1) 5% Wit ] fi 3 3k 4 22 ik
(neuropeptide Y, NPY)i&l /], NPY % 5 L CoAR
A TR L B R R T DR 1 k. 98 28 KT 48 s i R
EINNPY LR #IA, iSCD-1461k T ) 454wk
JI ZHL i 7 8 2 AP A ot R ZHARG, 1T IFSCD-1 mRNAJK
P AL HI T R E N T, TR S AR =
o, B T ek o R NG K SE T, FFSCD-1
PZRIBAREE T .

WER RIS W BN IT 5, KRR TeW &
T X R AP BT, [FIFSCD-1 mRNA S
B-actin mRNALUAE bFt. X 0] 5855 D& 41 i 1) 24 BEAE
FAT G A I 5 22 OB ), mT 389 m 440 R xo) Jk % 25
(RIS, 18715 40 I 9 SERBP (K] #6145, ffiSCD-13%
IEBE TN, PN 2 4% (0 VR AR 7 1R A A% I AN R i 7 TR,
ZVLDLAE . SCD-1E{b i 5 HARIA 2 1E H, SCD-1
AL IR CoATE HUEF A EECoA, I8/ T 4K R IECoA
L2 G R 45 A A e B>, SR T R T A
SN R34 TR AN R B ) i T 1 R A2 PPAR. ol
WU PERCAR, B I PPAR ot 18 58 i 1 PR 484k, R
Jig i A 2,

T3 KRR 0 L s g g, 28— B i) AR
It J5 AT R Ty R ey Sl A RS 1k T I A R v IR g
FEC K BRIV 98 /KT R AUFFSCD-1 mRNAJKF R
ok A5 g 0 6 T P 8 R J A PRSP A i . 5% 271
Fia, K RIME S =K T FEAFSCD-1 mRNAJK
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