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Abstract

AIM: To investigate the effect of Liucha extract
on liver lipid metabolism in rats with nonalco-
holic fatty liver disease.

METHODS: A rat model of nonalcoholic fatty
liver disease was established by feeding rats a
high-fat diet for 6 wk. The model rats were di-
vided randomly into four groups: model group
and low-, medium- and high-dosage treatment
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groups. The treatment groups were intragastri-
cally given different doses of Liucha extract for
8 wk. A normal control group was also run. All
rats were killed at week 8. Liver function param-
eters (ALT, AST) and the contents of fat (CHOL,
TG) in liver homogenate were examined. Hepat-
ic morphological changes were observed under
a light microscope. The expression of PPAR«
and ACO mRNAs and PPARa protein was mea-
sured by RT-PCR and Western blot, respectively.

RESULTS: Compared with the model group,
liver function was improved in the treatment
groups. The levels of ALT and AST were sig-
nificant lower in the low- and medium-dosage
treatment groups than in the model group (29.83
mmol/L £ 2.78 mmol/L and 25.78 mmol/L +
2.63 mmol/L vs 31.90 mmol/L + 2.52 mmol/L;
110.53 mmol/L + 12.33 mmol/L and 100.45
mmol/L + 12.57 mmol/L vs 128.61 mmol/L +
16.01 mmol/L; all P < 0.05 or 0.01). The con-
tents of CHOL and TG in liver homogenate
were significantly lower in the medium-dosage
treatment group than in the model group (0.30
mmol/L + 0.02 mmol/L vs 0.47 mmol/L + 0.04
mmol/L, 0.75 mmol/L £ 0.06 mmol/L vs 0.85
mmol/L + 0.04 mmol/L, both P < 0.01 or 0.05).
Hepatic morphological changes were improved
in the treatment groups, particularly prominent
in the medium-dosage treatment group. Com-
pared with the model group, the expression of
PPARo and ACO mRNAs was up-regulated in
the medium- and high-dosage treatment groups
(both P < 0.01). In addition, Liucha extract up-
regulated the expression of PPARa protein in a
dosage-dependent manner.

CONCLUSION: Liucha extract could up-
regulate the mRNA expression of PPARa and
ACO, enhance the synthesis of PPARa protein,
promote liver lipid oxidation, and improve liver
function in rats with nonalcoholic fatty liver dis-
ease.

Key Words: Liucha extract; Rat; Nonalcoholic fatty
liver disease
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fik B
B BF %A 25 3 B 3 4F 8 A 2 RS B AT %
R RT R PE Ty AR5 649 5% v .

Fik: S AHAASDAR, 6 wkig & 33k
BT PERE B AT R LA R AL A AL A
B, MARBMIK. T, SHE4, HKE
FAT R, 5 A A T RS wkis & s, @l
o R BR A R EE(ALT). K IT AR 45 R B
(AST)RK-FEBAT A R W42, #IVEAT4R
MAERBETUELETN, ERLEE
RT-PCR % M| AT B i 54X 34t % 42 8 PPAR o

ACO mRNA & 1%k &, Western blot# 1 PPAR
S F S S o

ZR: SEAAML, MERRYET A
AT 2h 66 A R B A2 AT 45, SAEA 204k, A
FREBM. PR FZHALT. ASTK-F¥
R AR, B Yot 5 £ 57(29.83 mmol/L+2.78
mmol/L, 25.78 mmol/L £2.63 mmol/L vs 31.90
mmol/L£2.52 mmol/L; 110.53 mmol/L+12.33
mmol/L, 100.45 mmol/L%12.57 mmol/L vs
128.61 mmol/L+16.01 mmol/L, P<0.052:0.01);
BT 43 3 P A AR B P 7 = 212 [ B3 (CHOL)
B EZBHM(TG) &2 HBEMRNAA LT, £
F BLA %3t 5 % 5L(0.30 mmol/L £0.02 mmol/L
vs 0.47 mmol/L%0.04 mmol/L, 0.75 mmol/L
+0.06 mmol/L vs 0.85 mmol/L £0.04 mmol/L,
P<0.013%0.05). FFa i & F R E AN 537
By A2 AERIARARF, Fmieigib
TR, T KON fm A2 A B e BRI, LR B,
FFEXT, 5EBMAL, HMERBYF. 5
##20PPARo.. ACO mRNA K A &3 He(3)
P<0.01); P 74PPAR0E & 5AEA 240 L A
REAREHIG A, B 5 M5F 2 2 B4 X, 7
FAK, PPARE @ 09 K ik FALA K.

598 A AR B T LR R B ARG K 4t B
PPARa. ACO mRNAZK-F, 42 PPAR0E &
Bk, 3G 5% AE B ARG W BT R R RS B BR A
1, B &R o fe.

REEA: BIFARB, KB SRR PR b AR

S T8 FPath B8 28, X BZRER
WIARBEIE SRR ARSI USIEIRI0. RN
776 2010; 18(26): 2739-2744
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VRS I I i YE T (non-alcoholic fatty liver
disease, NAFLD) L4 g v 14 g iy A2 g
fiE, AN ER AR 07 I B D7 1 T 28 BT
BH Y 2 e (3 B R, o e sl I e ]
FOHEHCS. VLS5 R RN AFLD
A7AE 51 R AR I 35 AL R 2 2 4R S 9 E
JRg F07 VRS 185 v, 0 L 0 1 G R R AT IE A
X A TR A AR A — AN S
R A, JHE 40 o I 0 R L AN 1T 2 TR
S D7 0 S R A s LA o A T
e WU = HRSEA, Lok %
IH-fiff B 7¥ [ Sibiraea. angustata (Rchd.) Hand-Mazz]
IR S N2, A TR A R . B
i I A5 I . T TAE W) 12 25 HAT A B
U7 AR T DL ARSI SR T RS T UG
NAFLDK BUHBEDhfie . 40 828 A B
Sy, LA UEMIZR G T7 VR, [ A4S 0
JIFE R 7 AR S S il o 21 il 8 S VT 52
{Ra(peroxisome proliferator activated receptor o,
PPARa). MEIEHAFASILEF(Acyl-CoA oxidase,
ACO)MRNAZK - PPAR ok 111323k, LIFRIT
FAR IR,

1 #RRTSE

1.1 A4 5752 SDZ) 60, 45 #:80-90 g, I
e, R B3R v S S W R DT AT A T
Pefit. RO MIZE, KB HIN A H X, Bz
DUKIEIR B =2 8 . i s LLAE 31 ER /K e
K. Olympus AU54004 544k 23 #r
1%; Biophotometer’E:#)7) ¥t (45 E Eppend-
erf); SeHHW,, 600 — ] Hi #E i /K i 46 (it
EKiE); BP 121 SHLFRKF; GeneAmp PCRSys-
tem 2400(3E[EPEA #]); Rotor gene 3000%% Yt &
FHPCRIX(E M Corbett); DY Y-8CHL UKL (Ib 5T
7N); DHG-9070A HL A e it s XT84 (L
K5 %7); TGL-16GY V4 B DML B 22 52); Forma-
86C ULT Freezer(3%[E Thermo); DY89-17 Hi %))
B AMLCT PO 2); XW-80L g iR A 2 (L
#F); 153 BR65516% 11 IH{% . 552BR034248%
£ kA% (3% [E Bio-Rad); BCD-181D 335 Ao &K
46; UV Transilluminator FL3104#H1 e 5256 &
F(R)E); X-UHIE B (M F R E). TRIZoLERNA
FEHUR 7 A TIANScript cDNA G A FI £ [
LR KRR A AR 22 7] ; TaKaRa Ex Taq HSI H
REFAY TFEE R A F; Hot Start Fluorescent
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PCR Core KitllJ ABBIZ H] ™ fifi; RIPATR FIZ4f#  {R47. #4TaKaRa Ex Taq HSIAG W], HLcDNA ;\m& 4% s
- . . N P - ‘ it &
WABCAR E IR AEIE QUG LA, 0.5 uL, B RUF51#%0.4 pmol/L, Taqiff12.5 pL, g ;;;;i St
PPARa BTN 2 e FEHLIA A 6 [ Abcam)™ i, FLES S F £°3

B-actinf it K R 2 e Bk K E DRI GHLiA A
JE st B A | 77 5. PCRE Il B T 44
TREBARSS A R 7 B A

12 7 ik

1.2.1 shapsEife s T KR EHFE TR
JE20 “C£2 °C, MRIE36%-43%Mah 5 N, BEE
25, B HOK. BEHLECT0 H KBRS 1E 6 e
A, DA R CE MR S50 B ) D AR A1) 1l
7, R Lhm IRk (35 i 4 kL 70%, Sk
12%, JiH110%, i 55 7%, JH50.3%, ££50.2%,
FERERY0.5%)ANBR B 7:. 6 wkli i fig K RT3y
PJTR360 g, i T 1E 5 4120%, B3
AR BED) e, 8 N 38 WA FE R DT A2, iF B i
BRI 3% UL RE BILEC T 350 ) 4R 2h i 4y b Al
PORS PERR T B 4 . AR UG, s
AL, 23 A DLE B AR K4 mL/d, MRS E)
1.05 g/(kged) , MIAHEEI2.1 g/(kged)FIHIZE 12
4.2 g/(kged)RE'H (B 52 -4 mLA= 2 ER
AT A BRI AR ), 1 W BT DL AR B L 7K 4
mL/d¥EH, FF4:8 wk.

1.2.2 P42 B b & WAL 25 N K2R 252 B
25 R T S, MR A ol - 2Tk B
ZNREEZ G IN10A5 17K 100 T3, &
HKBER, TLIE; 70 CRBIRIEIR SR 238 =, N
NS5 E95% M L BEAiT, & ET R, B0k,
IR H TR IS

1.2.3 HAF & B AW (DT T EERI: BUK B
JEZENIKIALS mL, 3 000 r/minZ5/0»3 min, M) 35
W2 7 % i (alanine aminotransferase, ALT).
KITA R IR % Wi (aspartate aminotransferase,
AST)/KF. ()15 N WG & &l e U2
0.15 g, In1.5 mLAEFEERIK, VK N HIE10%AT 2]
3%, 3000 r/minE.0015 min, B B0 AH [ i
(cholesterol, CHOL). — Mt H Jli(triacylglycerol,
TG)& . G)YHALILAFERN: WU 4w
AZILI40 g/L R[] 52, 10603, R4 pm
VI, HERth, OB NS A PB4,
(4)PPARo.. ACO mRNAZEIA A B A7 1
R 41 250.1 g, DATRIZOEEURRNA, 0.1% K
RNAse/K100 pL#fi#. HU1 uL RNAFE§h, J199 ul
JERNAse/K, AP G ETHINA 10 A, T
RNAWK . $% TIANScript cDNA# AR ) & 1t
HU1 uL(4 pg)RNAFE S, Wik cDNA, -20 C
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HddH,0E BARR25 pL, PLEEP CRIA41 K
PPARa. ACO5GIMF; 1, H N 24 Hh
94 “CTiAME3 min, 94 ‘CAPE30 s, 55 CIE-k30
s, 72 CHEAHT min, 30MEFREPCR N4 FL
VK, W& H R 5 Y0k k. kA TBEH
VKM, 1.9%ZEIEpE &R, fE K110 V, 30 min.
RJERKHSYBR GreensSE i 586 & #PCRIE, 1%
IRV 1 R N B HL: 94 C AR 4 min,
94 “CAEYE30 s, 55 CiE k30 s, 72 CHEAH30 s, 40
AR, WA FEFmRNAN RIS, BEMEA B
ASTAT. YEfR I RE 7 95 °C 4555, 55°C 55, M
67 'C-95 'C Hah&xlia it th 2 18, (5)PPARaE
LRI RN 4% B CAZE A 52 Sl ) & i
BCHIBCASE f TARWR, MiRebrdih, /66T
WA 56, 22HIFRUEMZE. BUHF41210.3 gmA3 mL
RIPEZ# i S 1 mmol/L PMSF, VKt F LAHLZhA)
RSy B4R, 12 000 r/min 005 min; BT
IIBCATAEW, 37 °C 30 minJ&illA s, THHE A
WEE, RUNEEYE LRI RES A, 94 CA2
£5 min, -80 C¥A7. HU& 415 1 %60 ng T-SDS-
PAGEHLIK G2 M FRUK (5% 4 1280V, 12%74)
AE100 V)3 h, 100 VIERFEL h, 5% TBSTH
REW R BT bR —L, 4 CREIRAAT LT,
0.05% TBSTHE#2¢K, BEIKS min; TBSPEYSS min,
2R A8 912 hJadelsk, ECLA I SN &3
mini5 X7 EEOG L E, FHE

Gt AR 590 45 K LASPSS 1105k (- Ab B,
i HHmean+ SDER /R, 48] LR SR 25 5
723 HT(One-way AVOVA). P<0.05% 7/~ 22 54 4¢
E=9-9'8

2 B8

2.1 M ohseseml NEIDIHEAYZHALT, ASTHUEH
X B 447 W TR (P<0.05); 4h TR THUS,
BRI LA, MR f UG, R 41ALT,

AST/K B W B IRAC, 41401 % 57 (P<0.058k
0.01), H5sH B4y v 7)1 20 D0 I P e 22 e (3R D).

2.2 AT RgA ] I 7 R ZH T 5] 28 CHOL, TG
IEH A B2 1 THP<0.05); £ 21
J&, AR PRI R bR E 4 CHOL K TG
TR ANE N, ZRrEASITYE
N (P<0.015%0.05, & 1).

2.3 MFRERE R V)R otBE B al WIEH O R4l
JH-40 T 25 R /N A — 30, s ik e L IG %

5 AR A Rk
o T A H T B
7t %, Flatatik
T kR R
i A A Z
o2 &4
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| B3E XA

A B R B
B 9% A2 R P B
RERERSG,
R AR
LR FRFE,
REMmIFxL
R, AR
— 3 K muy T4
&I PR AR kB
wAE A .

1 AHARIASSEIA( x 400). A: IETHAIRZAL B: #5802 C: MIZRERIUDIIGREAL D: MIRI Ponliea; B: MR

el

R 1 SEKRRIMBDALT, ASTKEFIFFALRRDCHOLFITGK IR (mean + SD, mmol/L)

payicl ALT AST CHOL TG

EBEXIRA 25.16 +2.32 109.72 + 15.83 0.35+0.05 0.69+0.03
BHA 31.90 + 2.52° 128.61 +16.01° 0.47 +0.04° 0.85+0.04°
SRS H 29.83+2.78° 110.563 + 12.33° 0.35+0.02° 0.77 +0.02
SRR IE4H 25.78 +2.63" 100.45 + 12.57° 0.30+0.02° 0.75 + 0.06°
HZRREISTIE4H 30.62 +7.69 121.72 + 26.67 0.33+0.02° 0.77+0.10

°P<0.05 vs IEEIIBA; ©P<0.05, °P<0.01 vs BEAUA.

PE 20 M (B TA). ORI s BT 2R 4 T
AL A A AR A, TSP LR, LA Pk
N, TEAn ik b, FeBR, WL sRRIAAE,
Fil R PR AN i, ITF S22k 7 (K 1B). Ml 32y
LR 2 2H T A0 S P9 TR b, DK /N P
2N, RNVEN NS A, AT SCRIR
FE(EILC). BRI b 77 L2 40 P9 s i

K, TRVEAN MR S 40 IR T, M main, B
SEHG 56 (B 1D). WA SO i 7 0 20 4 P s s
ARk, TC AR IR, AETF AR i R ATz e
TRVEAZ(KLE).

2.4 PPARa. ACO mRNA& A #9#m) Bit g Bl
I LUK 7S B BE DR 1Y O B — e, R B T
PHAH%F, PPARa. ACO. B-actin:7] 4350,
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ACO p-actin Marker PPARa. 25 [J PPARa b W @) 53R
T o) MACO b AL E BRI
#é b 2, F¥ERE
-]D,—<,15 Jﬂ%;ﬁ_"ié/}’lé
%‘1 10 b RHH AL
z
dE 5
0 1 2 3 4

350 bp
4 PPARq. ACO mRNAMBXIRIAE. 1: RAULL; 2: MI%
TFIEA; 3: HIZerhs A, 4 MIZsEsIEA. P<0.01 vs f5

190 bp GAEE

100 bp

— - 1 2 3 4
B 2 RT-PCRIRPPARa, ACO. B-acting i&i=4y.
A

Fluorescence

Threshold ‘,_r'-’
0.0 -t -

1
5 10 15

T T
20 25 30 35 40 45 50
Cycle

B 3 SYBR GreenSLHY3RYLTESPCRY 1SR4

190. 100 bp(/&2); SYBR GreensL [ %¢ Y 5E &
PCRY™ MY Hh 411, 2L A7 W B 4a 4™
B (E13). BB AL - I mRN AR A i
M1, A PPARa mRNARIEE N H .64+
0.611f, ACO mRNAZFKIL A H1.10+0.1765%. 4
RIEIC. By m7fE41PPARa mRNAKIA
O A IR HAL3.05£0.946% . 16.97+
0.211%. 19.91£3.70f%, SHBAMLL, T, &
2 22 5 3 (P<0.01), (RFIE 4 % g
23 . ACO mRNAIRIEE 437k 1E 5 5
5. 1265 £0.501%. 6.83+1.371%. 16.67+
1.861%, SHAIAIAHLL, P, mRlEd 2z B
(P<0.01), A E 4 2 S L gi v 27 X (K4).

2.5 Western blot#MPPARa & & & ik HIZEH
PPAR o 1401k i 51 R A1 AH L AT AN [RI R FE 1)
i, HA R0 B IEARDC, IR, PPARA
AR IE E K (S).
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5 Western blot/RPPARGZREIHIFRIL. 1: AL 2: %
IR, 3: MIsrh R, 4 HIZsEIRA.

3 171E
WAk, WA AR /KT 14 51, NAFLDIZ i ik
—FhE W 2 R, AN K M XL e )
1H1I%20%-30%, [ H AR AT AR B, 78
IR EABRIN R — AN e R e B, IS o
Al g 107 R e NI PR 4%, $5e 24 mT JB R JH-Aili
AL 28 e, VR T T A I AEE  aCL IR
gity. 29Iy G RE IR K B e O REN T, B
W2 W R R Uy L S B
HE R 2 TNAFLDS AR, f5ER oK
2 IR0 G 0T PR 2 T VR KON T, A P O T A 34
G N A AGAS AL, TR BB S R R
YA A R B B b, T D A RS T T
BT HEE, 8K o] Wi B g iz, 225 %
N7 & s, MR E R, JUIE Rk i
JE & Bl TNF-o S BUH AN 82425, ALT.
ASTEERETIONIL, AT DiRe T B, S5 A 2 Mo
VE T Tids i, M52 T M4 SR B T TS 5h )
MHPALT. ASTIIS & FFA0 T2 4540 ST
LN FUK AR 1L, 18I T 1% 255 NAFLD R
H9 7 1) 5

PPAR o /1 MG 107 R AR A J AR o Ak 1 et
P, FEERIETIENE, BEM 3 SLRC A an i 17 1 sk
AR NG 253510, 75165 PPARa 5 X2 1
TE R AR, 856 B HAPPARK NG T
LRI 3 2 X 5 S JLRIA . X2 N R G
FEIAR ™, L rpfo, 46 1o A 10 40 Wl 1 T I P S AL B
T A COFNORL AR NI 7 2 - F2 HE A G B I C Y-
PAATRO2N S K I T K U AIE Mg i R 4 A %
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HEEPPARo.. ACO mRNA M PPARaE 14614 (1)
Ak, KIMEMZAE R JFNAFLDZ)#PPAR o
ACOFILHY G, sk T i ALY 7k B AL A
H, W FTG. CHOLE RHIEMINE D, KT
SRR =R, A0 Tam A /NERY k. B
A0 B T, IFIhAESE, MALT. ASTH
PR, MR BTUTRR kD 5 D e ) o T
SRR B R AR A, [, PPAR oAb 5 1t
[JACO. CYP4A1FRIE L SUnT ik i M4 i
ROSIHEEAYE, AT 20 18 2 F A 30 5, X4
VER] DLEREAIN S S B 2 ) i ZH PPAR o ik 1Y
¥R (10 R BSF, 240 I 77 A 9 2 1 S B 7
B, R SGEA AT PR EAWE. HlT
PPAROIT/ IS 5 e B2 Z @421, A ST il
R INPUE AR Lk . SRR SRS B T
P, I P 4 DL R A SL IR G AR RN, A
05 TR RN R S CR R AT 4l e o 551227, 7
NP, PPARaRIA AL T Mt 28, Mg i 44
A3 B D e 52 452 T LAEAR KRR B A5 DA
B P,

MU AE VUL X B85 F 5, I A PR AE
FH VB R 1 FH e S22, R 3 s LA
P D e I BE Al R AR R R B Th A, KA
NAFLDHJ VR < 9 IR AR 7 A Qi 25 L0
JHE M M 45355 . BEOE R R b A — e i
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4 ZEE

1 R, . IRDETRYIA TR, e
NI 2009; 17: 3573-3578

2 Qureshi K, Abrams GA. Metabolic liver disease of
obesity and role of adipose tissue in the pathogen-
esis of nonalcoholic fatty liver disease. World | Gas-
troenterol 2007; 13: 3540-3553

3 Tarantino G, Saldalamacchia G, Conca P, Arena A.
Non-alcoholic fatty liver disease: further expression
of the metabolic syndrome. | Gastroenterol Hepatol
2007; 22: 293-303

4 H BANVE. SRR IERRIIIT O AR LRI 5T
PR, HFE B L7 2008; 16: 2848-2852

5 KRHIKCAEBES IR TR AREsEIE)
PEIRISHr S7ATT 1 R L (20066F 11 HIEIT). ik
RNz 2007; 6: 229-230

6 Ul AEENSEEISIIEIRIZI TSR . IEREFAES
it 2010; 26: 120-124

7 I ElE. ARERMERRISIT SRR A AL
DU A, [TVHERAH006 2006; 24: 335-336

8 XU, EEM. BB SIETIARSCIEDHT. 5
FHEEH %8 2004; 11: 496-497

9 Choi SS, Diehl AM. Hepatic triglyceride synthesis
and nonalcoholic fatty liver disease. Curr Opin Li-

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

pidol 2008; 19: 295-300

M2, BANS. PRV ES ST aniaiE T
VBRI s . T 5 A o 2008; 16:
1327-1331

M8, Z= BN A T AR R R T
TEH. IR AT b4 2008; 16: 2253-2258

Zanone MM, Burchio S, Quadri R, Pietropaolo M,
Sacchetti C, Rabbone I, Chiandussi L, Cerutti F,
Peakman M. Autonomic function and autoantibod-
ies to autonomic nervous structures, glutamic acid
decarboxylase and islet tyrosine phosphatase in
adolescent patients with IDDM. | Neuroimmunol
1998; 87: 1-10

TEREIz, EIARRH, Mpbeith. MIFCSRTIREZS RIS E FHeIpF
3. HEEZ4 1995; 26: 473-475, 504

AR A AL AR IR BT gy e, oh
2oz SR 25 2010; 21: 148-149, 176

B, 2oz, x0T, k. N/ NS s )
REMYSEN. o [E 279 2010; 35: 1466-1469

i, KNS, SHE, TR, BrkEE. MRS
A N SARES-TUE ST, IEZEEEZS 2009; 20:
2191-2192

e, IRV ERT IR RE. 2RI
2007; 4: 65-67

YRS ARERE IR Y B A S R HASIERS K.
T EIS PR 2009; 29: 393-395

U, SRERE. WA ARSI TR 121
SR T HARE S 255 2007; 4: 80-81

Ng VY, Huang Y, Reddy LM, Falck JR, Lin ET,
Kroetz DL. Cytochrome P450 eicosanoids are acti-
vators of peroxisome proliferator-activated receptor
alpha. Drug Metab Dispos 2007; 35: 1126-1134

Yeon JE, Choi KM, Baik SH, Kim KO, Lim HJ, Park
KH, Kim JY, Park JJ, Kim JS, Bak YT, Byun KS, Lee
CH. Reduced expression of peroxisome prolifera-
tor-activated receptor-alpha may have an important
role in the development of non-alcoholic fatty liver
disease. | Gastroenterol Hepatol 2004; 19: 799-804
P, YO0, DREEAL, T, SR, mrHill Aglds
s T 24 e T e (A ) S PSR AR AR
2008; 16: 1031-1036

FE, Tib, S35, ZHFWERE SRS
Ji AR RZ g 0. S ATHAEAREE 2008; 16:
1383-1387

Duplus E, Forest C. Is there a single mechanism for
fatty acid regulation of gene transcription? Biochem
Pharmacol 2002; 64: 893-901

Gonzalez FJ, Shah YM. PPARalpha: mechanism of
species differences and hepatocarcinogenesis of
peroxisome proliferators. Toxicology 2008; 246: 2-8
iRE, A% SRR ARG 2 ot ERE
PERFR AR BRI B9, -PaelTimAS 2005; 13:
715-717

Nishimura J, Dewa Y, Okamura T, Muguruma M,
Jin M, Saegusa Y, Umemura T, Mitsumori K. Pos-
sible involvement of oxidative stress in fenofibrate-
induced hepatocarcinogenesis in rats. Arch Toxicol
2008; 82: 641-654

Kane CD, Francone OL, Stevens KA. Differential
regulation of the cynomolgus, human, and rat acyl-
CoA oxidase promoters by PPARalpha. Gene 2006;
380: 84-94

Hiek, BT, WIS fRp N SRR 2R = AT L- 270
TNF-affJ520. 225 SlimpR 2007; 23: 42-43

i W w4 THAA

www. wjgnet.com



