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BE B IR A58 CoA 21afl -1(SCD-D)A SRR KA EBHEBB T REZH#A THRONE, FiE:30 R
SD X S MALS A Fikiafest B, #4RAZHBRE S HRF 8wk 16 wk #v 24 wk, BARMTEFHA., KA RT ek
PCR 4 #7 % §HF i SCD-1 mRNA . 8-actin mRNA % UCP2 mRNA %5 B-actin mRNA #51efl, % k&85 - 5% & L0 £ AT A ATP
5F BER UL HE £ 67 LREK S AK TR @RI T 8 wk ik B) RSB AT B A7 . 8 Wk AILA B 4 b RS
Jo B, 16~24 wk it J& 4 RS B3 BT X 8 wk 16 wk # 24 wk B} 5o 40 A %4 B840 SCD-1 mRNA #9902 18 5 %] % 0.39% 0.18 4= 0.83+
0.28(P<0.05),0.44% 0.17 #= 0.81% 0.30(P<0.05),0.47% 0.23 #» 0.88% 0.22(P<0.01); /F UCP2 mRNA #¢ & {54k K 4 541 1.94
#2 3.561 1.43(P>0.05),9.56% 2.95 #» 3.68+ 1.74(P<0.05),13.74% 3.17 #= 3.79¢ 1.65(P<0.01);4F 4 % ATP 4% 2.40% 0.54 4=
2,96t 0.43(P>0.05).2.26% 0.55 #= 3.00% 0.42(P<0.05),1.74+ 0.45 #= 2.79+ 0.40(P<0.01). £5it: ¥ & B4k A 1R 4% B8 b5 £ AF A
B AR AR AL B RS B AT, B B e & AL L xR AL 80 4T A BT 4 KRR B,
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Study on Mechanism of Effect of Stearoyl-CoA Desaturase-1 on ATP
Storage in Rats with Nonalcoholic Fatty Liver Caused by Fat-Rich Diet

LU Yuan-shan'®, FAN Jian-gao’, DING Xiao-dong’, FANG Ji-wef, CAI Xiao-bo?, YANG Zhao-ruf
(Shanghai First People's Hospital, Jiaotong University,1 Department of Laboratory, 2 Department of Gastroenterology and hepatology,
3 Department of Pathology;Shanghai 200080, China )
ABSTRACT Objective: To explore the mechanism of hepatic stearoyl-CoA desaturase-1 (SCD-1) decreasing energy storage in
nonalcoholic fatty liver caused by fat-rich diet. Methods: A total of 30 Sprague Dawley rats were divided into experimental and control
group. The rats in experimental group were fed with fat-rich diet, consisting of 10 % lard oil and 2 % cholesterol, while those in control
group were fed with normal diet. The rats were sacrificed at the 8th, 16th, and 24th week, respectively. The ATP contents of hepatic cell
were measured by luminescent-fluorescein method. The ratios of hepatic SCD-1 mRNA and UCP2 mRNA to -actin mRNA were
analyzed by real-time fluorescence reverse transcription-polymerase chain reaction (RT-PCR). Results: The hepatocytes stained with
Haematoxylin & Eosin showed diffuse hepatocyte adipose degeneration in experimental group, met the diagnostic standard of fatty liver
at the 8th week. Simple fatty liver was observed at the 8th week, and steatohepatitis came into formation from the 16th to 24th week. The
ratio of SCD-1 mRNA to -actin mRNA was (8 wk: 0.39+ 0.18 vs 0.83+ 0.28, P<0.05; 16 wk: 0.44% 0.17 vs 0.81% 0.30, P<0.05; 24
wk: 0.47% 0.23 vs 0.88% 0.22, P<0.01) at the 8th, 16th and 24th week, respectively. The ratio of UCP2 mRNA to -actin mRNA was (8
wk: 5.41% 1.94 vs 3.561 1.43, P<0.05; 16 wk: 9.56+ 2.95 vs 3.68% 1.74, P<0.05; 24 wk: 13.74% 3.17 vs 3.79% 1.65, P<0.01) at the
8th, 16th and 24th week, respectively. The contents of ATP were (8 wk: 2.40 £ 0.54 vs 2.96% 0.43, P>0.05; 16 wk: 2.26+ 0.55 vs
3.00% 0.42, P<0.05; 24 wk: 1,741 0.45 vs 2.79% 0.40, P<0.01). Conclusion: Long fat-rich diet may result in excessive fat deposition and
formation of nonalcoholic fatty liver, and it may aggravate hepatocellular attack by oxidative stress and Hepatic inflammation.
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{85 % 15 (uncoupling protein, UCP ) L 45 {8 £ 300 1A % 05 &k ot 18
BRYERT , (32 R P O IR £ B T 3R 30 H R 1K, ADP BERRAL N
ATP J /0N, 2 30 1 3 B AR IR & 5 | R AT MERS B AR ZE sh i Rl
FremAga) SCD-1 #1 UCP2 #47BI5, #id SCD-1 o Bg i AT
KEFFHE ATP (E7FRE S MR FIMLER, AT AR 1 RS B AT
BIFBE MR RIS TE R,
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1.1 #%t

Btk SD KB A P& B g RSP 0T ERE A,
K& 150g 2247 (140~160g), AHEREGS M E LA LA iy
JE, ¥ A % . Taq DNA E &8 dINTP K% R H N
Promega /=& , KRB - DOLE SR ATP BRI AFL R ARG
R A PR YA IR AT. FG-100 B Z 65
B MY &Y (R B .C LA 4 E SRR
12 Hik
1.2.1 JEEMERERS BT HEBIER Sy 30 2 ARUEHMEIE | wk 5,
RELAT AL 2 4, ST ERAH 15 1, SEI04R 15 S, % B4l LA @ 1a
WRIE, SR LA 2%FE [ERE 10955 i A 88% R A K R MR
MEAEERIRSE . FELRIFHES swk, 16wk F1 24wk 754k
FE s HTHREM S REBRA KRR, KR 0.1gkg hE HikE
TFLARKEE, B 3 BRCR M SRR E G, RE M AT A B2
RIYIER 1 SRAFAL, LL 40g/L f P HARR SRR E J5 il & A
SR BRFAREZRCERAREE PR GRRGE &R,
122 S RNASE AP HFAL, FREO0.1g, B
Eppendorf &, A 1ml Trizol, BFEE Z4) % ., 5% FMA
0.2ml #05, BIFURG 15 #, ZIRMWE 5 74, 4°C,12000r/min
B0 15 48 ¥ KM ZE 5 — Eppendorf &, fIA 0.5ml
RN, FHEBE 15 49480, H 4°C 12000r/min .0 10 %80, &
i, TITEMA 75%Z.88 1 ml, BEdRILIEY, 4°C 7500r/min 2
055340, 3 il UTTER 20pl DEPC KiEMR, B 1wl RMRLT
fJ RNA % ,DEPC KB Z 100pL, MENEXE TR
RNA 4l FIvg
1.2.3 RT At Z Ik PCR R~ RiRAPRIE. BLE RNA
2ug, IMABELS 4 2L, FIE RNA B§E B FRRE B 12

pL,70°C/KHE S b, B STBIB K R . REMA
10mmol/L dNTP 0.8 L, 10X 2 ¥k 2l . 25mmol/L MgCl, 3uL .
RNA BgHI3) 0.7l F3 55 78 0.5uL,37°C .20 4340 ,42°C |
30 44k, 95°C 3 414h,4°C 5 M4k P E -80CIRIFEA ., B
10X 28 ¥k 2.5uL . 25mmol/L MgCl, 3L . 10 mmol/L dNTP 0.8
pL.cDNA 2puL 25 umol/L 5|4 % 0.5uL.Taq DNA B4 8 1
uL,20X SYBR green I 1.25pL, B F/KME 25ul. # 95C .3
AehartE, SR 95°C .20 sec, 56°C 30sec F1 72°C 30sec,40 4~
& 3 , B-actin 4 3] ¥ K .5-AACCCTAAGGCCAAC CGT
GAAAAG-3' #1 S“-TCATGAGTAGTCTGTCAGGT-3'; UCP2 14
2| ¥ % :S-AGCATGGTA AGGGC ACAGGGC-3' il 5'-AGC-
ATGGTAAGGGCACAGTG-3';SCD-1 #95|4 % : 5-TGCTGA-
TGTGCTT CATCCTG-3' 1 5-GGGAAACCAGGATATTCT-
CC-3',
1.2.4 ATP WE #5% CEOSLRM T IRIAT. St
2%, BIATHREAFREE L 0.15~0.35g MA 1ml R EUL
B, BB AR EIIE ATP S &,
13 Zitese

8 wk .16 wk K 24 wk () xt R4 5 LI A ST R 46 4R FH ¢ K
B, 584K SSPS 9.0,

2 R

2.1 — MR R BT E

TR AR AERRIET:, 2 AARAEY 2 H#iTHH
,8 wk. 16 wk K 24 wk LI A RAVAE . FFAEBEEMEE
NI BESG T RA(E 1), FHRAWE, X BH KR
FERETEZS Ak B39 1E 3 5 LI 4H K R AR B K, 5
R, AR IKE, VI, b, 8T, FA4
HE $ef8 8 /R LR A K BT RE R A SR Bt AT AR AR B 5, 8 wk
KBS S AR, 16 wk B, K BUFIE AR50 MR FEAL
RA A ICERX RAR™E, 24 wk BHSH 2 EEREHAT,
ATREA SEFRREEEE , SCD-1,UCP2 i B-actin (¥ 1 =443 51
k1 201 bp 479 bp 1 241 bp. LKA K BAIFFAE SCD-1 mRNA
KR ATP & B8 R AR (R 1),

£ 1 KRAFEME. WA A BERG . SCD-1 /B-actin mRNA b {E,UCP2/B-actin Lb R FF ATP &1 (meant SD)
Table 1 The liver wet weight, abdominal fat weight, ratio of SCD-1/8-actin mRNA and UCP2/B-actin, and hepatocytes ATP content in rats( meant SD)

Liver wet weight  Abdominal fat . ) ATP
Group n . SCD-1/B-actin UCP2/B-actin
(g) weight (g) {* 10-8umol/Lig)

N8wk 5 11.46 + 0.82 12.78 £ 0.71 0.83% 0.28 3.54% 1.43 2.96% 0.43
H8wk 5 15.22+ 2.41° 1390 0.77° 039+ 0.18 5.41% 1.94 2.40% 0.54
Hléwk 5 13.50¢ 0.61 14.02+ 2.10 0.81% 0.30 3.68t 1.74 3.00t 0.42
Hl6wk 5 16.16x 1.47° 19.20% 3.56° 0.44% 0.17° 9.56+ 2.95* 2.26% 0.55°
N24wk 5 1266 1.34 14.28 + 3.46 0.88+ 0.22 3.79¢ 1.65 2.79¢ 0.40
H24wk 5 17.98 + 1.95° 19.52 ¢+ 1.02° 047+ 0.23° 13.74¢ 3.17° 1.74% 0.45°

Note: N :control group, H: experimental group; aP<0.05,bP<0.01 vs control group.

3 it

BRRH UCP R H [ 9 7T i 4oh (A AL B R 1L 1
B, BN S A ATP SRR, SEHLE N INRE R LIIAEYTE
B, IR UCP SRBARBERME&A K. UCP1 SIFREE

MEBKMXAC LY M, UCP2 5 UCP1 E B F5 LA
57~59% R EHES, 0 UCP2 L A M{BBEDIEE, # UCP2
FHE L pxUL BoRLF A LSNP, R BLREE UCP2 RikHm
Hekh A (7R O % UCP2 B4 BIIsRANE, &8
UCP2 HA LR TR M AIIETEY, 7£ oblob /BT AR BT ST



DREVESHE

www.biomed.net.cn Progress in Modern Biomedicine 2008 Vol.8 No.3 - 413 -

FW ,UCP2 (R (EI £E I T 18 fngionr i o BEE X 5 038 B 4,
HEI UCP2 W] #E 24 i+ 38 18 SR BR E AL PE IR B T A TR F AR B,
TR, BE IE ATP & R, {2 3 BB B LURBR TR 2R,
HAVERUHA R R, R KR 5 & MIEEIE AR TR
T 40 SCD1 ik G5 ATP (577 1K, ATP (R K T BE 55
UCP2 W BB T REA X1,

HBT &3 5 f UCP, HAr i & A MR, b UCP2 £ %
WFFERE. 12 IE % FERER (U B A UCP2 Kk (HARREE

RTAFAT M W UCP2 Rk 80, A BF50 K B ARG PEAR
RF R BT UCP2 XM ATP X BB ITHHATHE, 5
Chavin # Junnila LIRSS RA—B™, LHLAXT RER AT K
hnes, ADP KV & , il FO-FIATP & BUBSFE 15 BT 734,
F ApH+ BE(R, B T2 /980 713k A BKF ApH+, AuH+ [
AT UCP2 MR @ BRI CH, LIRS ApH+, T
RUApH+ E7F R RERE T FO-FIATP & BUASH ADP BERR 1L
$eAk Ry ATP, 1At ATP A RHE B8 i i T /508 ik ke i £ 154
R Ol FATIAS , UCP2 ik e, UCP2 &5
ApH+ Z (8] )7 8 32 BIBR , ApH+ B FEEABE X H] UCP2
BB FE EAE L A A wH+ SR8 RRAR , SEALIT IR A E U B F
PR BIBOR, B 1 ATP S,

FEEMBELIREFMAM SCD1 ZA T, FAF4RAE
W B AR AR fIn( free fat acid, FFA), Ji H& SFA 4, He iy
A R AR — D7 T A 7 720 P A P 400 B o L8874 (reactive
oxygen species, ROS )3 £ . ROS JE B8 £ M [T S L ik S LI
WP EE C SRREMIFAS UCP2 MRk, LBKkN
ATP 5 &FEMK 1, 55— F AR B4 R £ RS T,
SFA AR ARG B AR R W] 51 AR B8 0 40 ML & Ak B R 28
L EE L INK BE RS R MR TR —#E, SFA 528
BRI T SRR A EAR L TR . % C 1
HUR 3% INK- KRB BR IR T- 5 Bax MG LA X%, Bax R4hiik
THREE K AIEHA /N7 T4 RNA 2Bk Bim, AJ 8/ Bax B8
EFNAHISE T A FIBE AR 5 INK- R IF SHARIR 1, il
{4k Bim I Bax, BUR LR A TR 21,

FFA SEha EREHTRR B 1L NN, {8 UCP2 mRNA ik
£(8], itk ,UCP2 Wi RR AR A AL , PR M AR ™
1 ROS MYTE R, B 40 A LI IR IO BB R Y, B AR R %
S BMAR DR, RERERT, BE R B0 Al [ s T 15 R
i BB, 4RV RER R F N4 KR8
ROS, FEE M. EWHIBEFAMBEAE EHRmmAT, &
TR TR AR, MHEE o BAUR (BH ERM,
¥ EZWENRETAST UCP2 MR B REKAuH, RETE
BE AL RIS B VR . UCP2 O] R B U R MBS S /E
RS B ARG FHEL",

AR SUEAT SCD-1 fRA TR, REBWEFAE
BUE RAETERSYERR AT o [R] iek {65 240 T P e 288 AR Py 8 o, o8
G UCP2 Rk FHEFIASIAT:  ATP (& R AGETE FIE, MBS
AR T AT T o PP AEE B9 AR S R
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