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[#ZE] 8 % 5347 ob/ob AL/ FUIR W AF b B AR it AH SC BE R 1) SRR 4R 1E . F ek 18 AR MM ob/ob J 3 [l & it iR
AN 4 LR 16 h EANSE, RIS BUAR B R IR BT/ A e IR =B (TGO 7K 3 H H-E FMZL O Y& 66 0058 T I
P T 265 25 4 AN S DU B O 5 S it 9 % 78 ik PCR Jy 3 A A JIE 1R 5 AR I AR DG PR Y mRNA Rk, 4K Ob/ob/NR A
St R R R /AR S AN ZH 2R TG K359 1 T BN (P<<0. 05) , H-E AIIZL O Y {6 8 7% ob/ob /N & 24 I Jig B it
P JFIUE R 7 2 5% (S 16 (CD36) MR W ER 45 & 2 1 1(FABPD) SR NTBR & B (FASN) . Z Bt i A BRALEE 1 (ACCL) WK 5% i s 2
K 6 (ELOVLG) FATE A B4 B A ZSM A 1(SCDD) 4F mRNA 234 7K F-7E ob/ob /N BURF I3 i % B/ B (P<<0. 05) , T 3 L1k
By A T 5 )3T A2 R o« (PPAR) JERIRIRF G A ELEE 1(ACOXD) I8 5 B (ApoB) Mk TG # & 13 (MTP) mRNA
TEWGZE /N BUITE P B9 mRNA kK FE2Z R RGHEE L, &4 Ob/ob /N FUN IR 4915 17 B2 5 B0 M Sk & UM 6 B2 P 9 mRNA
F IR KT 5 . 10 R A R S Ak N8 JTR 1 T A1 32 A AH DG R A mRNA 255 K7 TE B B el 4s
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Characterization of lipid metabolism-related genes in mouse fatty liver
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[Abstract] Objective To characterize the expression of lipid metabolism-related genes in the fatty liver of obese ob/ob
mice. Methods Four 18-weeks old male ob/ob and 4 control mice were sacrificed after 16 h fasting. Their body mass, ratio of
liver wet mass to body mass and liver triglyceride contents were examined. H-E staining and Oil red O staining were performed
to observe the histological changes and lipid deposition of the liver. Real-time quantitative RT-PCR was used to detect mRNA
expression of lipid metabolism-related genes in the liver. Results The body mass. ratio of liver wet mass to body mass and liver
triglyceride contents were significantly higher in ob/ob mice than those in control mice (P<Z0. 05). H-E staining and Oil red O staining
showed severe hepatic steatosis in the ob/ob mice. The mRNA levels of fatty acid translocase (CD36), fatty acid binding protein 1
(FABP1), fatty acid synthase (FASN), acetyl-CoA carboxylase 1(ACC 1), elongation of very long chain fatty acids family member 6
(ELOVL6) and stearoyl-CoA desaturase 1 (SCD1) were significantly higher in ob/ob mice than those in control mice (P<C0. 05); and
there were no significant differences in the mRNA levels of peroxisome proliferator-activated receptor «(PPARa) , palmitoyl-CoA oxidase
(ACOX1), apoprotein B ( ApoB) or microsomal triglyceride transfer protein ( MTP) between the two groups (P >> 0. 05).
Conclusion The genes closely related to fatty acid uptake and de novo fatty acid synthesis are up-regulated in ob/ob liver, and those
related to fatty acid oxidation and lipid transportation and VLLDL secretion are not greatly affected at mRNA level.
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NAFLD % 1 1 2 ER 15, ot P 32 202 iy JIFJIE i Jo
PR AT T, >4 3E A IE 09 B 107 B2 F0FF JE A Sk &
JIL PR A 7 1 e Aok P R 1 4 BB 0 o BCIRTT JUE 5 A
k%% B I8 #5 1 (very low-density lipoprotein, VLDL)
BEAT B IE A B P9 R TG R AR LU & B X
HE R TFINE , 207 S 2008 B 7 T A i oAb 2 AR R U
JUF R AR b AT ] — A IR B 3
A LA 8 NAFLD R 4

Ob/ob /NERAE g —FIE JHE AR O 19 A 2 g 7 T
BERL HORE e AU 2L S AN R A B T BU L
JHEAH OC 1Y B 105 I B A AR BL 22 A, J2 BF 50 B A s 0
S0 % h B B, R Wi 1R e A B (fatty acid
translocase, FAT; L% CD36) JEWi MR &5 A &HEH 1
(fatty acid binding protein 1,FABP1) & i i g Il iR
FRIAH OC & 1, B I R & B (fatty acid synthase,
FASN) . Z Wt A RILTHE 1 (acetyl-CoA carboxyl-
ase 1, ACCL) W1 5% I B iR 4E K 1§ 6 (elongation of
very long chain fatty acids family member 6,
ELOVL6) i fig Bt 4 il A 2540 FIEE 1 (stearoyl-CoA
desaturase 1,SCD1) 42 I M Sk & 15 B8 D5 1% 2t 72 v i)
o S Ao 4 A W il A 49 B R TS 2 K o (peroxisome
proliferator-activated receptor «» PPARa) & JiF I Jg Wi
WA A B B2 L IR TR B A AL 1
(palmitoyl-CoA oxidase, ACOX1) 2 Jif Ik i I 2 % 1L
MR EZEE M ZN5E M B (apoprotein B, ApoB) il
WORLR TG % #% 2 1 (microsomal triglyceride transfer
protein, MTP) &g i EFH G EEHE N, AUFR
I WLEE ob/ob /N B JIE H 55 5 BT 0 AR 25 U1 AH 5C 1Y
IR PR A S UK P R A A2 4R, BLE 7R ob/ob
ANEUE IE B BT 0 AR Y kAR L, S i — 2B B Y
NAFLD F 5 BEAL A $ AL S g4 4l

1 #HEEE

1.1 ##  B6. V-Lepob/J (ob/ob) /N LM 2 [
Jackson SEHE (£ 000632) 5] i, 5 — FBE K I
il 35095 A= B2 O % SPF RS20 sh W b I TVC
RGHFE

1.2 EZXA ML O~ Sigma 28 &l 7= b BUIR A
W A FE R () AT BR A R 5100 bp DNA Ladder
Marker W 7 b 50 1K 28 5 24 ) 56 R 4 R A R 2 w5
JHZ W 3w N T 20 A4 ) 25 A BR 2 ) 5 TRIzol i
F°A Invitrogen 23 8 7= i s SN EE L& A5 . TG ik
F &R Sigma 28 Al i s Rever Tra Ace S % 5% i 7l
£ (code: FSK-100), SYBR Green Realtime PCR
Master Mix(code: QPK-201) ., Dde T 5 ToYoBo
Al S B TAEY TR AR RS AR

3 ELE G DNA ZiAbil i & B b st R %8 s A 9
ARG A 5 HAF R |/ B TAY T
FRHCAR M55 A BR AT

1.3 S¥i*k

1.3.1 %4 R REER Y ob/ob K&
Hofm) g o BN B A 4 H B A/ B 4] k) i
IR, B HEE VKK, /AR 18 JE W 22 A B LR Ak B
16 h Ja PR &L L 28 8 s 1 9 B H03H (30 pl/g) FR R
Ji 2R FHIUME IO F1 3k b B, JBOFF I A 0 o &5 /L — %
SRR LUE T 4% 2 R BB W EE 24 h,—#5
TR R E T 8 VR G e 78 2 — 80°C UKAB R AE .
1.3.2 M4 TG AFME  FH Triton-X 100
XPFEH 2 i TG #4788, H TG #a il i 71 &
R IE L U ) TG K

1.3.3 HMBEALHE MZ O Le XNZRPEE
W 22 24 h IR A B3 Y) 4T H-E QL
XFOKZR U R AT AL O Yt B2 T s e g 2R,
1.3.4 #HH K RNA R KR FEK cDNA  H
50~100 mg/HEZH 2l #2 5 4l b & RNA, 5597
D6 BE G ARG T RNA AW BE, #2045 9 RNA
WEITAE B RNA FEAR 1 pgs MA DNase 0.5 ul,
10X B WK 1l in DEPC K EZARF 10 pl.37°C
15 min KL EBRZHZ DNA; A EDTA 1 41,65°C (10
min LA % 11 2 W5 K ReverTra Ace [ % 5% iR 5]
& .MA Oligo dTs 1 pl dNTP 2 I, RNase il il 5
1 pl.ReverTra Ace 1 ul . 5XRT I 4 pnl FELAR
20 pl R 5% cDNALF —20°CIRAE.
1.3.5 £tk 2 & PCR & M AT Bk fs T (%34 48 %
L mRNA £ K EECH RN KR DNA
i 1.5 plo 51 0. 25 ul, SYBR Green 5 pl, H, O
3.25 pl SR 26 2 B PCR 4 F: 95°C Wil A8 £ 10
$;95°C 5 5.62°C20 s. fEH 40 K PCR M 50°C
M A TR 2 95°C , 92t ¢ 6 € B PCR Y
H Bl 2 e i ih 22, 77 ) 38 o 0 ik il 2R E S, dE i
MR F 00 CofH, L 36B4 1B NS IR, 1T HL
FI 32 4 1 i e e i ith 2, O 3153 4 35 IR A% AR
XFRIKAE-, PL 2 AR HAn 5 mRNA B3R
K, E I R RO LR 1,

1.4 %itsas R SPSS 12. 0 #7483t
SEONT A B L, e s Fon AR ¢ K8,
K 55 7K - Ca) R 0. 05,

2 & B

2.1 mADLERARE FEBRE/ MR E FIES
2 TG AFE  AE ob/ob /DR BYAE B & I IE
B /R T LG AE R E 2H 2L R i TG 7K SF 43 51
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F(48. 98 + 4. 07) g.0. 051+ 0. 006, (121. 58 +
27.26) mg/g, I X /N [(25. 32 £0. 61) g,

0.041+0.002.(61. 66 +24. 65) g | E, EZREH
Giit2F R L (P<<0.05),

R I8 JFF /NI 55 460 T, JFF 200 1t HE 50 B0 000, 3 B A
AP SR BE (] 1AL 1B) L 17 ob/ob /N B HFIE 25 48 25 L
SR WA RS, WA O s R ER. X
HE/IN BUTE IO o U BH 8 04 i s OB 1T ob/ob /1N BRUTF

2.2 MW

o H-E RE@EVR R XN

JUE A AR R RN — B 2L i (181 1C.1D)

R 1 LHEEEERE RI-PCR B39 551

Tab 1 Primer sequence used in real-time quantitative RT-PCR

Gene Sense primer Antisense primer
36B4 5-AAG CGC GTC CTG GCA TTG TCT GTG-3' 5'-TGG TTG CTT TGG CGG GAT TAG TCG-3'
CD36 5'-TGG TCA AGC CAG CTA GAA A-3’ 5'-CCC AGT CTC ATT TAG CCA C-3'
FABP1 5'-CAG AGC CAG GAG AAC TTT GAG-3' 5-GAT TTC TGA CAC CCC CTT GAT G-3'
FASN 5'AAG TTG CCC GAG TCA GAG AA-3' 5'-CGT CGA ACT TGG AGA GAT CC-3'
ACC1 5'-TGA ATC TCA CGC GCC TAC TAT G-3' 5'-ATG ACC CTG TTG CCT CCA AAC-3'
ELOVLS6 5'-TGC CAT GTT CAT CAC CTT GT-3' 5'-TGC TGC ATC CAG TTG AAG AC-3'
SCD1 5'-TGG GGC TGC TAA TCT CTG GGT GTA-3' 5'-GGC TTT ATC TCT GGG GTG GGT TTG-3'
PPAR« 5'-GAG AAG TTG CAG GAG GGG ATT GTG-3' 5'-AAG ACT ACC TGC TAC CGA AA TGG G-3'
ACOX1 5'-CAA GAC CCA AGA GTT CAT T-3' 5'-TTC AGG TAG CCA TTA TCC A-3’
ApoB 5'-GGC TTC TCC CCT GTA TAA TGT CAC-3’ 5'-CCT GCC AGT CCC AAA GTC CT-3’
MTP 5'-CGC GAG TCT AAA ACC CGA GTG-3' 5'-CCC TGC CTG TAG ATA GCC TTT CAT-3'

FABP1. Fatty acid binding protein 1; FASN: Fatty acid synthase; ACCIl: Acetyl-CoA carboxylase 1; ELOVL6: Elongation of very long

chain fatty acids family member 6; SCD1: Stearoyl-CoA desaturase 1; PPARa: Peroxisome proliferator-activated receptor a; ACOXI1: Palmi-

toyl-CoA oxidase; ApoB: Apoprotein B; MTP: Microsomal triglyceride transfer protein

1 /MRAFEALN H-EMAIT ORBER
Fig 1 H-E staining and Oil red O staining of mouse liver tissue
A,C: Control mice; B,D: Ob/ob mice. A,B: H-E staining. C,D: Oil red O staining. Original magnification: X400

2.3 JFRERS R AR S AR & L B 6 Rk 5 A

2.3.1 AT RERR AT BB UK Sk B R ok b EEAE K 2
Hi gk HR A 2) IR, ob/ob /N BUIE R 17 A%

BEEUR C 2 11 CD36 il FABP1 B mRNA 235K F
fm TR /B (P<20. 05) 4 I DA Sk 5 BRAE W7 2 2k
FErp Y E B FASN,ACC1,ELOVL6 Al SCD1 1
ob/ob /INEUFIE 1 i mRNA 2 35 7K S 78 F % 18
INEL(P<C0.05), 7R ob/ob 7N B IE 4 i 1 R 5%
RN I Sk 65 B T 1 5

2.3.2 HBEBHWBRANKEREEEXXEH N X
ko HFWEE D5 2 b 1 B 2 9 T PPARa
mRNAZ ik 7K - 7E ob/ob Fl X} B8 /N B JIE 43 51 4
0.914+0.22 1 1. 0040. 32, R LG ITH# 8 L (P>
0. 05) ; I A M R 4 Ak AH OC 1 8 22 8 1 ACOX1 1Y
mRNA FEKFETE ob/ob /N BATN BN BRI, 43531

1. 8470, 641 1,000, 44, B4 0] 2 R LG 24 &
(P>0.05), JREHiEHM K EEEH ApoB Ml
MTP ) mRNA 35 KF7E ob/ob XS BN B
S04 1,390, 61 vs 1. 0020, 42, MTP mRNA 4351
0. 8740, 051 1. 00+0. 22, Z R B LI 2#E X
(P=>0.05) 25 R 4L 7R~ ob/ob /N U IIE #9 i i R 42 1L
I FH I i T3 2 3 1) A DG R R 3R 0 A8 Ak

309

NAFLD # % i L il -l 5 52 2%, 0 e i 5 A9 &
B AR T BE B A4 2 NAFLD &R AR A, A5
Kl T ob/ob /N B ME i 1977 12 #) $5% 3B i 175 12 9 DA
S B R R 4R Ak L % i o 1) BT A1 % s 2 22 A4S 3R
R G A — S P SR 1 AR AR 0 L LA 2R o B
ob/ob /INEUIR W I 1) S AE AL
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107 O Control
M Ob/ob

1.

CD36 FABP1 FASN ACCl ELOLV6 SCDI1

Relative expression of mRNA
S = N W s N 0 O

B2 /NRFFERREBRENEMNLSHEXERNRE
Fig 2 Expression of the genes related to fatty
acid uptake and de novo synthesis in mice liver
FABP1: Fatty acid binding protein 1; FASN: Fatty acid synthase;
ACC1: Acetyl-CoA carboxylase 1; ELOVL6. Elongation of very
long chain fatty acids family member 6; SCD1: Stearoyl-CoA desatu-

rase 1. * P<C0. 05 vs control group; n=4, ¥=+s

CD36 1 FABP1 TEAK N £ 24 5 5 Wi B2 19 £%
HU, 7 NAFLD i & Bl AR . /N BRURFIE
Fi5 CD36, AT S UL i A i 195 1 5 &5 s ok & e
JRE RO PR 19 3h P 45 78 vp, JBE IR CD36 1Y 2% 35 14 fin
FLWE PR3 NAFLD BE IFIE R CD36 3 ik 1
e, FABPL X ES RS 09 51 IE A I i 45 Bk
HEEMPETEN, DREE 48 h 5 JFE TG & &
FEXT BN BB TN T 10 A% BFIEAR S FABPL SE A
AR /NI T 2 5. ABFR SR & ob/ob
/NEUIF CD36 #il FABPL ) mRNA 263548 %t B8 /N il
A _F R (P<<0.05), $&7~ ob/ob /N BRI X i 3
Il 1 TR ) 6 BB 22 J2 L Tk A R AR A S PR 22—

JHF I B 7 £ DA Sk A5 13 I 1A & NAFLD
JIg AR S iy A IR R 22— /N BRUTE I g 7 1 A
kA R Y A AP OC B A 45 FASNLACCLELOVLS6
SCD1 %, Park %5 [ iff 55 & #L ob/ob /N B HE
FASN,SCD1 1 mRNA 35 K-F-H i, M 45 7 ob/ob
/IN BRUERFH 45 25 D0 i R AT i I 19 DA Sk B ik PR 1) 3 36
KV, — s FERE W T RS W OB, AR B oE 45 R
7~ ob/ob /INEUFE FASN, ACC1,ELOVL6,SCD1 %
) mRNA Rk ¥ @ F X /N (P<<0. 05) . #2 7R ob/
ob /N BRI A FH 7 26 8 DA Sk 5 BUR 197 14 78 ) R K 4
5 . 42 ob/ob /INERU& A R E A

PPARa J2& JIF Ik Bg 17 2 42 Ak v 22 8 49 ] 5, Af
DLVE 5 R i 40 2 1 PR A R I R A RS R 1
(carnitine palmityl transferase 1, CPT1) ,ACOX1 %
Feik T 1 B R 1) S Ak . Brix 485 1 IF 5% 45 R
BIR7E ob/ob /N U BE PPARG LA K R ¥ 3% A
CPT1 MY IRITC U I ok As , 5 AR 52 9 45 SR AH — 3,
ACOX1 B mRNA K35 7K F7E ob/ob /N B I IE £

KA THE R 3R ob/ob /N BRUIT I 5 B2 44k 7k
-5 0 KOG HRIN B AL S A T AR I AN DA XT
BL I A S5 f) 33 o DA T 5 S5RR JT DTA

JERE T TG B ] 76 LR R | ORE 7R 45 #8 i
AL RESN 38 0] LUE 5 4125 2= ApoB Hr, 4135 1%
VLDL 433 AL P BE VDL 25 25 143 5 5 A5l 7]
FERMIF A &, 2@ MTP # ApoB
5 TG0 R % %8 T VLDL, MTP % H i bk
INERIFE TG & 52X /N 3 A5 MTP 32 5¢
T PEREAR L LS B i iy & £ . Ob/ob H &1
g 05 BFAEE A A, B 1 MTP 1Y B e o] — 58 2 BE Hb 330
BERGWEATS . AWFSRE 4 R B8 ob/ob /MR ApoB.
MTP mRNA ik K5 % B8 /N BRARRL, 38 7R B4R
ob/ob /NEUHIE TG /KF- KRG M ABH TG [ JiFoh
5538 I AR A N

B2 AR FT 45 AR 7R ob/ob /N B 40 Ml B B
T2 F5 T | B JUE ) FH A 4 0 A Sk B R 07 TR 1 1
TS 20T R B B ORI A W R AR Ak K A
LSRG J5 1vi) JEF B 8 6 3 2R AH I 35

4 FlzmmsR
Ji A A 7 AR SCAN 9 B AT Al R 45 vh 28
[Z % x #k]
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