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% W' MAT? O REME O EAEE? kued' £2EZ 32 4 3 EEHE N HBH2 RHAL

HWE HB R Bt & Bk 2 5 4F 78 b S B M AT 9% (non-alcoholic fatty liver disease,
NAFLD) X s AR M ZEL AT Mg R AReyFom, Fik SPF 44 SD X R 45 R, & mERK1 A
J&  BAALG Ay B A R B, A 15 R, BRIEE A T RN, R A WA R A SRk
AR A A KA NAFLD B8, 76 A 248 1R & 69 ) B, N BE A28 B 3B /) BE ik /7 T 77,8 85 47 HE.
Wi O e HATHEALERE 45 BT, Typan blue # &4 FCM st AT 2 e 4 5 it AT Ao b B A E ;42 8
A AT A M e F BT 4L R L 55 BF € & PCR k4w AT 4 R AT X %4k (liver X receptor,
LXR) | A5 s B2 4 mx B4 (fatty acid synthetase,FAS) & ik K-F ;Western blot &40 i 49 it LXRa . FAS %
aREKRE, GR FBRREFFRAEL NAFLD EBshHER , B AR KRG LG AT @H(6.0 ~
7.5) x10° /MAF, % Typan blue % & 69 4ajeiE /139 /£ 95% vA £, FCM #l 46 & 39 £ 90% A b3 5 % 40
oAk, BEA AT an B LXRa . FAS mMRNA Z & @ o9 Rk K-F¥H 2 %53 (P <0 01); 5 A 0 sb 4, )y BE A,
20 LXRa.FAS mRNA B & & &k K-FHE FRAMP<0.01), &it LXRa/FAS i@ 3% 2 NAFLD A i -4
KRB FLEENETER, D ERETAET I LXRa/FAS i@ 54# NAFLD X ST 4 fe g i AR A, 7T
b2 ) B A NAFLD 89 &2 huh 2 —.

KEEIA AR EAR NG B T R o0 B AR BT s BT X AR ou; R B BR G Ak Bl

Intervention of Berberine on Lipid Deposition in Liver Cells of Non-alcoholic Fatty Liver Disease
Rats Induced by High Fat Diet HAN Li',YANG Qin-he®*,ZHANG Yu-pei’, YAN Hai-zhen®, ZHU Xi-
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ABSTRACT Objective To explore the effect of berberine on lipid metabolism disorder and lipid
deposition in liver cells of non-alcoholic fatty liver disease (NAFLD ) rats induced by high fat diet.
Methods After one week adaptable feeding, 45 SPF level male SD rats were randomly divided into 3
groups, the normal control group, the model group, and the berberine group, 15 in each group. Except
those in the normal control group, all rats were fed with high fat diet to prepare NAFLD model. As for rats
in the berberine group, Berberine Hydrochloride was administered by gastrogavage. HE staining and oil
red O staining were performed to identify the model after 8 weeks. Hepatocytes were isolated, and their
activities and purities were tested by Typan blue staining and flow cytometry (FCM). Serum levels of TC,
TG, HDL-C, and LDL-C were detected using automatic biochemical analyzer. mRNA expression levels of
LXRa and FAS in liver cells were analyzed by Real-time quantitative polymerase chain reaction (PCR).
Protein levels of LXRa and FAS in liver cells were examined by Western blot. Results The NAFLD rat
model was successfully established by high fat diet. The yields of purified liver cells in each rat were
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(6.0 -7.5) x10°. The viability of isolated liver cells with purity over 90% (tested by FCM analysis) was

higher than 95% . Compared with the normal control group,the expression of LXRa and FAS at mRNA and
protein levels was higher in the model group (P <0.01). Compared with the model group, the expression
of LXRa and FAS at mRNA and protein levels was obviously down-regulated in the berberine group (P <

0.01). Conclusions

LXRa/FAS signaling pathway was one of important signaling pathways of NAFLD lip-

id metabolism disorders. Berberine could recover hepatocyte fatty deposits in NAFLD rats by adjusting

the LXR/FAS signaling pathway of hepatocytes, which might be one of important mechanisms for fighting

against NAFLD.
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AT A% P B8 195 1 9% ( non-alcoholic fatty liver
disease,NAFLD) & —f 5 1% o —A i
I PR DG HL G 28 DR s | DA - 4t B g D5 A28 4 s S5
T RECARRIE I A BRER B, (45 SRk AR 05 I R
9RS ME B 7 1 T %6 ( non-alcoholic steatohepatitis ,
NASH) FHOCHHEAL I SE . NAFLD 19 &4 & etil
i, BT AT 2T, U5 NAFLD &L 5
BT 484k L 5 AT SR I B A ARG, Horp
ARG A gt i % ) B B I AR BT A A S . R
B, BB AR S5 4 2 NAFLD & ML b i o6 el 1
SRR 22 I X 324k (liver X receptor,
LXR) /R BR 4 )i i ( fatty acid synthetase, FAS)
08 RS R4S P4 1 7 AR i P 1) T S 2 — L
Tk XGT 240 A P i 7 A P A %) 5 e, 2 TS S0UH 240
PeRRITR 4 P, P45 LXRa . FAS mRNA 1%
HIZIL, Al g A 2B it NAFLD Migfez —. A
PRABA R AR FH/NBERS T NAFLD K B 80 3 47 1 7l
JEWFTE B, /N BERR RE % . 2 2% NAFLD R Bl 2t
Ak Dy Re FUIE BT AR R, HEA RIS 1 -2
(uncoupling protein 2,UCP2) J:[X fil i #3411
e ek AR AR 1S 5 TG A2 K o (peroxisome pro-
liferator-activated receptor alpha,PPAR«) % [A Fl
EAFRATHVER o AR 92560 i /N B T
Wia K BTN LXRa \FAS Fi5E 7281k, 481 /)N BE
BHT R B NAFLD #9537 HL, & 76 B NAFLD &
Joa LTI I A I DR BTG S HE RS M SE g A

B 7%

1 ¥  SPF %tk SD KR 45 H, K &=
(200 £20) g, M+ M H B 25 K243 56 sh Wy s, 52
BaP = (No. 0107792 ) , {fi 11 7J ik 5 : SCXK
(18.)2008 - 0020 ; 1] 7 7F B p K 2# S50 s P 45 # p
> SPF % 3l ) b7 57 3% & 48 78 & (individually

non-alcoholic fatty liver disease; berberine; liver cell; liver X receptor «; fatty

ventilate cages,IVC) I, fifi 1 A5 : SYXK ()
2012 -0117,

2 PRI dERREDR R e AR SR Bh
RO PR B BE IR B R RN K 2R SL R B i
O, )N AR A R A B mI R B A0 4 60 iR
SPRE (R BRI 25.0 kGy) o il BHAD 77« 4k 45
WKL 88% , 35 10% , IHEEE 1. 5% ,HER 0. 5% .

3 AWl ERR/NEER A (0.1 g/f )R
R R A BRA AL L5 :121103) , I TR K
2 IR 5 —BEBe P9 24 s ; IR B ( No.wj201204 ) 3 5
JHER (No.wj201206 ) I 5 | M 55 = A= Y BHE A TR &
#l;Nycoden AG (No. 10146293 ) Ity [ # )&k Axis-
shield 2% &5 IV A1 % J5 /i ( No. 1264786 ) 1 H 3¢ [
GIBCO /Al ; 2 B %I RPMI- 1640 5% 372 5L G 48 174
(No.NXF0650) It F 5 [# Hyclone 23l ; Anti-CK18
(No.bs1439R) Wy F s - 18 A= W B AR A R w5
BCA HHWEN & &WH LIE R RAEYHEAR
HBR/A A, Quant cDNA 4 — 4 & iR %1 & ( No.
DRR047A) .SYBR Green %% % i i PCR i # &
(No.DRR820A) Ity H H A Takara A, Anti-LXRa
(No.GR9889 -9) Il [ 2% [F] Abcam /3 ; Anti-FAS
(No.YI092905CS) 1§ { 3 [# Epitomic /23wl ; GAP-
DH(No.M121107) g A Wi N2 E Y R A BR A T
Fhif 19G (No.GA1013) g {7 )™ JHHE TR 2E W) A [R
YIS

4 gyl WERI 25515 NAFLD KRB AL 4
SR AR AT S0 i I At . 454
KEGERPER TR 1 G, iR R TR FH BE AL B 7 2 ik
BEALS 3 41, R4l 15 (9 H Ak # Hik 6 HAH
KA BF AN ML), 43 1 ks 1 W 4L [ S5 3h W AR K
10 mL/(kg - d) ], BBIZ [ 5256 2h 4 Pk 7K 10 mL/
(kg - d) ], /NEERRAL[ $h R /INEEBE - 162 mg/(kg -
d) | BRIE R AR R T 4R R R IR A, A & A
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BRI IR R SR . AR I E 1 | A e AR, 5
HRAE K R T R P 24k, 22 8 8], &5 41 s A e
YoKEE, A E(EES R) TR K ELRm Y
R SPF W B IVC N, (22 £2)°C Bl &
12 h,

5 IRARESHEAGISE SHRRARKRGH)E,
AR AEEK 12 h, A H 9 H, 3% K H &l
(2 mL/kg) W S0 BRI, I 32 20 K SR I, 438 S50
WARTRI S A AT I 2H 25 T Sk, Hir 6 HORBRUR
B VA BT 1 g D I 4 B 2 o

5.1 AR R KRS NE I T SRR B
R £ Bl kI, B R K ERZY AT R 4E 8 ~10 mL 4
1L, #+& 30 min,4 °C,3 000 r/min &.[> 3 min, BUML
1% 200 pL, 22 i B m K2R S — BBk Bl ok A
4 B 8l A Ak 43 B 40K I A 21K Bl i H TC L TG,
HDL-C % LDL-C &+,

5.2 il S5aife FERTAn e 5%
SERYIERE_E AL RPMI-1640 155535 (% 10%
GA- I ) 10 mL, ZETC IR R LA, 407 A e 7 24
PR I BT AR S A TH AL P AL 2l 4 iR R
SyliEE 200 H ) 300 H 4 ifLiii X, GBSS i A,
800 r/min x3 min x2,4 CE L. B.OUIEY N GB-
SS & ,800 r/min x3 min x2,4 C B.0 8%,
10% RPMI-1640 K77 5 1 2 fr 15 DL e, HUE W 9 1
e IR T AN AL, AR BE R R (2 ~5) x10°
AL, RIS 43 85 0 35T 20 i, 432 Fh 1 240 e 55 97 0
BT 37 C 5% CO, HF4 K%, % B 42 U 41
L5, L I A0 M 385 2 & M. 4 X NAFLD X
BRZ6 1 IS 3R A AN M S Ry (6.0 ~7.5) x 10° 4/
JFFo et o0 5 0 T A A a5 e | S IR sER TR, It bk
SR, A 12 h S A0 A S R RTE S BDE 3
SR, B A SR T 46 )5 1T Typan blue
7R G161 0 ' T N i B sl 1 L o
e HG F1 39 7E 95 % LA I .

5.3 JIF4uMd FCM %5 (1) BRI {40 il
Jei ,PBS PRI, & 2 7 [ 2 15 min, &0k LG
J& IR, A —dt (=Pt K CK-18) , =il
JEE 30 min, IN A Z#t (FHi% 19G-FITC) =R F
30 min, B EEGRIVER: 2 Wa, EALKIN, FCM Al
gEIL L2 10 000 4, CK-18 2RIk A 41y
39 322 4>, ! T A A LU A 93. 22 % , RV 2 i 4t
JiE R 93.22% , 40 L K e | 4l X AT A T Sk A Y

5.4 40 LXRa #l FAS mRNA Jl5E (£ 1)

JFAHMERNA 1) $2& BRI 33 6 5% )2 1 : TRIzol 4 B 4
i RNA e 5 8 IF 3 B2, >k ] Oligo (dT) i 4%
05K RNA 3% 548 cDNA L 5198t 56 8 38
Genebank #2 fit LXRa ( NM - 019178.1) . FAS
(NM -031020. 2) .GAPDH (NM - 017008. 3) %: [#
J#5, AR B GAPDH £ NS 3L, 51 B L i HESS

A 93.22%

Events

[ I
\; I \ M1
100 10 102 100 10¢
CK-18

0

A AR (12 h, x100) ;
B & FCM ZHifi 4 2554 (12 h)
B 1 4ifb)s ) AniE & FCM 4 e 46 e 2

£R1 LB ERE PCR 5IMFSI#E
A ElL 2]

LXR I-3%:5'-AGAAACTGAAGCGTCAAGAAGAGG-3’ 148
o
Fii#:5'-GGCAGCCACCAACTTCTCAA-3’

FAS Fi%:5"-ATGGCTGTCCTGCCTCTGGT-3’ 193
Fii#:5'-CACGAACGCTCCTCTTCAACTC-3’

GAPDH Fii#:5'-GATCCCGCTAACATCAAATG-3’ 134
Fii:5'-GAGGGAGTTGTCATATTTCTC-3’

YRR (bp)

VK% :2.5 x RealMasterMix/20 x SYBR so-
lution 9 pL, I FUHFGI#45 2 wl, DNA il 1 L, fin
KW ZEARA T BT 20 wl o SOMSAS: (1)95 CHE
%21 min TASM:; (2) 95 CHE4E 10 s A8M:; (3) GAP-
DH 57.5 C ,LXRa 54 “C ,FAS 54 C,iIE*k 20's;(4)
68 CHiL:30 s L&, (2) ~(4)39 MEH; (5) B ih
ZorhT, 72 ~ 95 C, ¥4 5 ~10 s, JUw 58 5, R A
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Opticon Monitor3. 1 Zf/rbras i, AR 2724 )5
EATHIN E R . CHE = DR NI ZOLLE 5 2
ﬁ%&ﬁﬂi%jﬁﬁﬁj‘%é@}ﬁ%ﬂﬁﬂ:ﬁ ,AACt = ( Ct F i
- Ctmﬁg ) i (Ct HgRE Ct WZHH ) EHUL 0 PIRAL 3
FOTE R LHIEFeak g 1,2 744 = S2IG 40 H iy R 36k
AEXS T IE 8 2H P AR AR 2

5.5 Western Blot 73#iTF4i)ii - LXRa 1 FAS
BEPERIE  THEOR 5 2 0 A M, #2 BR 5 ~ 10 x
10° A 1 mL RIPA 24, 2Rvk F#efE. 2139, H
fif# 30 min J5 , K 2L# L £ 1.5 mL EP & h,4 C,
12 000 r/min, .05 min B3, BF -80 CLRAFC
B BSA R RS E EIRBCE 2 min , 7E4006RE T
A, IR R E A S R, ARSI (BEE KR
SDS-PAGE #EZHCHAG &) , EAE CREAL I BEMTL, 2>
I SBOM 25705 DK B 1) P X 48D) | W DK PEA T 2 1 B ) v
B 55 B0 5 PAT 5 R, i PO 1) 1) —He ) 41 7k ( GAPDH
1/5 000 ;LXRa:1/10 000;FAS: 110 000) ,4 Cid1&;
VERRELABR 3 00— B B e A5 — SRS A
TR 50 #H A EIRREBEE 1 ~2 h; TBST
B3 ~5 U, BFK 10 min, PE R AR LA 1 L, Super
ECL AIGHAL 206, BER EIZR 34

6 Zit ek BulER A SPSS 13.0 Siit ik
PR 0T TR PR A X =5 FR, AL S8R L BCR
R I 22001, 7 255701 I LSD ¥4 F1 SNK i it
TR PP L3R, 7 22 A 57 B Tamhane' s T2 fi
5 ,P <0.05 KEFAGIHFRE L,

# R

1 KA XKBRIME TC. TG HDL-C % LDL-C %
WIE(FR2) SIERWARE, BERAKRILE TC.
TG 1 LDL-C & i #J+ (P <0.01) ,HDL-C &
HBEREAR(P <0.01) ; SR R, /NBERR 4] K LI
i TC .LDL-C & &L (P <0.01), TG f1 T F%
[EE I (B =325 v W oy =

F®2 KUHKREIMKE TC.TG.HDL-C }
LDL-C &= b# (mmollL, x +s)

439 n TC TG HDL-C LDL-C

FH 8  1.29%0.23 0.318+0.020 1.31+0.12  0.35+0.11
B 8 3.84+1.06" 0.434+0.052* 0.85+0.11* 2.98+0.81"
NEEGH 9 1.49+0.642 0.373:0.169 0.92+0.33  0.84 +0.672

0 S ERAE, P <0.01; 5884 ke, #P <0.01

2 BHKBEITHL TC.TC S EHB(FE3)
HIEFA R AR R RF414 TC . TG & & 8 3%
TkE (P <0.01) s SR Hu A, /NBEB4H R B4 2

3 FHKRFILHL TC.TG &HHLE (mmolll X +s)

20 51 n TC TG

EH 8 1.02 +0.09 1.38 £0.23
LY 8 6.94+0.95" 5.90 +1.51*
/NBER 9 4.87 £0.73% 3.28 +0.29%

TE: SRR LS, *P <0.01; S5 L4k, “P <0.05

TC.TG & W Rk (P <0.05) .

3 HAKRIFAL HE Y @R B R (& 2)
TE AR RN 48 BRI M, e i ik A T JEF /i G
PSS I, JTF R LA rb St lbk Oh i o 2 T3 ARHE
G BFARM S 2 04T, 20 A% A T 4 0w o A KT
], e (o W] A, A o S 2L, RS iR . AR
LR BTN 88 T T , Hh SRk ml DL, S5 45 Ry X
PABEIN  IPR AL, HESAS ST, A ik, 200 %
P T2 ML %, A0 MR N AT DRI SR /N AS 3, TR AT
TR/ 2SR ORI o /N ZE R U 2 21 4
A FIEF A S BTG 2 8], K T IS5 5 B H
I

H: ANIEH4AL BAIE
B CH/NEERRZL

B2 HAKBIFALmBL, (HE, x100)

4 BAHKEIAHLHLT O Yeta s BRLE 5 (18 3)
TEH R BUFF A0 A% 2 IR W e €, /D 1/ I 40 i 2% 9
AL BCFE O 2T Y i T o 55 280 2 A ST 400 i Ak i, 4t e
PR, AR T I KR T R, A VF i
e RS RO BETR o /INEERRZE K BRUTF 4 At i 7 o
FIEH A SR 2 6], 40 M e & 5 AR A8
R

5 41K BF4I M LXRa FI FAS mRNA F %t
FRKF LA (F 4)  HIEwH AL, AL 40 i
LXRa .FAS mRNA B F5 (P <0.01) ; SH AL
Fods, /NBETR 2H LXRo . FAS mRNA i &% (P <
0.01),
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W SR R ALY

B

VE: ANIEWAL BAKA
B 4l CHNRMAL: kT
S R

L .iu RS R < |
B3 AHKRUITHL R

(41 O, x100)

R4 FBHITYM LXRa FAS mRNA
X RIBKFE L (x£s)

ZH5 n LXRa mRNA FAS mRNA
EH 6 0.417 +0.084 0.346 +0.070
LY 6 1.134 £0.107 " 1.260 +0.200 *
INBER 6 0.715 £0.014%2 0.587 +0.110%

TE S IER LIS, P <0.01; S i, 2P <0.01

6 KA KEJHFLM LXRa 1 FAS [ #k K
(%5,F4) SIEHARE, BERAMFAHE LXRa
FAS IR AH W E T & (P <0.01) ; 5HIA L
B, /NBEBR 20 LXRa, FAS 5 1 £ ik W F K (P <
0.01)

R5 KAKRBITFAH LXRa il FAS S EIBHE (X s)

251 n LXRa FAS
EH 6 0.475 +0.071 0.27 £0.05
] 6 1.044 +0.019 0.94 +0.03 "
INEERR 6 0.808 +0.052% 0.56 +0.06°

TS IEW AL, * P <0.01; SHH4IH#, “P <0. 01

GAPDH ’-__ — 36 kD

FAS | —— 273 (D
A B c

VE:A KIERAL; B AL C /N AL
4 P4 LXRa FAS 25 1K EAH A
15 I

PR IAR G 54 2 NAFLD &9 BIL il b fe G L e
LRI IR Z —  WFTER I MR A AL 5 U 40 g
PR Bt 2 & BURTE L NAFLD (1 Je e 2% 1 B S B

BRI, 25 T R 2R A B 52 M), 3 T DR g 5T A A
B R A, 3 BORR I e A0 A P S R R A
NAFLD'"- """

LXR JEAZ 32 A R i S R - ) 5, o TC AR
Rz 2 o RIS B IR N T % S SR
G 5 JAE S, A4 LXRa Al LXRB AL,
VTAESRHIFIT & IR, LXR S 195 AT R i 3 A 9 1 o 2
H2 e 5k R 1, 2 Mg 0 A 3T ) DG B R 9 15 LXRaw
FAS 7£ NAFLD ¥ % i A2 o % ¥ 25 S B4R, PR
W TC W % iE DL, [RIRE S 5 0k o9 g 1D R 1) e i
LA 2 BRI LXRa P E TR AL FAS 97
3, FAS 31 R&4 LXRa #il SREBP-1¢ HY
gEAN S . Al Ei# SREBP-1¢ Y1k, S &
PS5 M8 WERF TG & L W% 5%, t 45 FAS . LTt
CoA % 1L ( Acetyl-CoA carboxylase, ACC) | Fli
e EE CoA 1 Fll i ( Stearoyl-CoA desaturase,
SCD-1) %, I\ T 51 & TG 7E 7 41 g 4 & B, S5
NAFLD fig &A1)

MRS BRI v 44, AR LI R R B, K
ZIJE TR BUE” ORSUE” R AR IR
Wi, NAFLD Zh it £ 8 58 R OR IE H 55 Bh i AR R 2
air, BB AR R A B filE RS SO 1B T
PN, B 200 B P 8 B4 BEL I Ik it T
NAFLD., REAWFFE &I, Wi 8 i WG 2 L B 7= X
AR H R I T NBER R R R, 2
AHE G BRSSP IR — ol S s o A i, L
AR M RRBEMENEN. WAL ZHT
BT AR E B g% A B ME R 9% L NAFLD %5 %
g 202 BRTT I, /N BER A IR 5 A R AL L
R ZARYL, BiiA NAFLD J5 M R0CR 6 > 2,
AWFFELE R B s, NAFLD K B 12 7876 IR AR i 3%
L, ZINEE D R o 2 A A R TIOR3 A
LN P ZEBRLIRAS 5 /N BEGR A K U4l L LXRex
FAS mRNA K& H W £ B KFHE M (P <
0.01) ,/NEERH AT BB E A I8 15 LXRa/FAS {551 1%,
EENZZ A NAFLD R BT 40 i A o e AR el 5 g I 35
FLEIVERT . P35 LXRa/FAS 155 B 22 /% NAFLD X
SR 20 ML B S DT RR AT BB/ INBE B A 454 T ) T L)
Z—s

25 L RTIR BB IN/NBERR T B A W PRI R
PESIEHE X R & Y), Rk & 1E S B g ar 1y
NAFLD 556 ) P 50 n] 68 47 76 18 24 P4 28 1) s LA
RZFEI . H/NBER X T LXRa/FAS {5 53 % T e 5t
R R S 5 A A5 538 % A% 1§ - «B (nuclear



rp [ R A 4 2015 4F 3 45 35 445 3 1 CJITWM, March 2015, Vol. 35,

No. 3 . 319 .

factor-kappa B,NF-kB) 7& NAFLD ¥ 4H B AE
H—5 .

[10]

2 % X #

Tan TC, Crawford DH, Jaskowski LA, et al. Al-
tered lipid metabolism in Hfe-knockout mice pro-
motes severe NAFLD and early fibrosis[J]. Am J
Physiol Gastrointest Liver Physiol, 2011, 301
(5): G865-G876.

Musso G, Gambino R, Cassader M. Recent in-
sights into hepatic lipid metabolism in non-alco-
holic fatty liver disease (NAFLD)[J]. Prog Lipid
Res, 2009, 48(1): 1 -26.

Higuchi N, Kato M, Shundo Y, et al. Liver X receptor
in cooperation with SREBP-1c is a major lipid syn-
thesis regulator in nonalcoholic fatty liver disease
[J]. Hepatol Res, 2008, 38(11): 1122 -1129.

Yang J, Craddock L, Hong S, et al. AMP-activa-
ted protein kinase suppresses LXR-dependent
sterol regulatory element-binding protein-1c tran-
scription in rat hepatoma McA-RH7777 cells[J].
J Cell Biochem, 2009, 106(3) : 414 —426.
i K, AR, Tk R R, 4. B R LS IR TR i
X NAFLD K FUIF4141 PPARa mRNA B2 118 15 1Y
[ J]. P2k, 2012, 35(04) : 629 -634.

Yang QH, Hu SP, Zhang YP, et al. Effect of ber-
berine on expressions of uncoupling protein-2
mRNA and protein in hepatic tissue of non-alco-
holic fatty liver disease in rats[J]. Chin J Integr
Med, 2011, 17(3): 205 -211.

d R, BRI, R, S R FINA T 250 K R 7 I
Kupffer 4l ERK1/2 S G PERIEZM [J ], o R
HpZREs 2007, 23(8): 1551 - 1555.

B, MO, TSR, S B IR 5 6 NASH KB
JFHZL IKKB mRNA FIEE s sz [ J ], b2
¥R, 2012, 28(8) : 1448 - 1454.

e K, I, SO, A5 ARTRE TR R DM T R R B
200 L R0 P 3 s 200 [ B s R e [ ] T AR BR
2012, 33(01): 40 -43.

Tessari P, Coracina A, Cosma A, et al. Hepatic
lipid metabolism and non-alcoholic fatty liver dis-
ease[ J]. Nutr Metab Cardiovasc Dis, 2009, 19

[14]

[15]

[16]

(4):291-302.
Wit , KRB Y, AR , S5, K BRAR TORS 1R i D5 s e
LXR-a fil SREBP-1¢c ik & % 4% 51 Wil i1 T F#F 52
[J]. B BERRA2E4R, 2009, 29(2) : 346 —349.
Nakamuta M, Fujino T, Yada R, et al. Impact of
cholesterol metabolism and the LXRa-SREBP-1¢
pathway on nonalcoholic fatty liver disease[J].
Int J Mol Med, 2009, 23(5): 603 -608.
Zelcer N, Tontonoz P. Liver X receptors as inte-
grators of metabolic and inflammatory signaling
[J].J Clin Invest, 2006, 116(3) : 607 -614.
Mcfadden JW, Corl BA. Activation of liver X re-
ceptor (LXR) enhances de novo fatty acid syn-
thesis in bovine mammary epithelial cells[J]. J
Dairy Sci, 2010, 93(10) : 4651 —4658.
Higuchi N, Kato M, Shundo Y, et al. Liver X recep-
tor in cooperation with SREBP-1c is a major lipid
synthesis regulator in nonalcoholic fatty liver dis-
ease[J]. Hepatol Res, 2008, 38(11): 1122 -1129.
Repa JJ, Liang G, Ou J, et al. Regulation of
mouse sterol regulatory element-binding protein-
1c gene ( SREBP-1c) by oxysterol receptors,
LXRa and LXRB[J]. Genes Dev, 2000, 14(22):
2819 -2830.
SRR, G, FLAATHE, 55, BB BRI IR Ik
Tl 2t J 1. B, 2010, 42(10): 11 -12.
HETT, B, IAE T, S BRI I ) BT
AP A TR g 05 I B K AL B LD ] AL 7 b B 2R AR,
2007, 34(08): 1063 -1064.
W, BRA P, S, ARTEDRG P BRI I 04 v B 24 B
TR X[ ], bk, 2007, 48(8) : 746 -748.
SRR, A AR, SF. EER A SR ].
T E PR, 2012, 2(21) : 52 -53.
BT, HEAEEL, TR, S B RIS U
2 FURERR & AR TOR PR E 7 AT Al PR [ J ] 3K
TiphEs-, 2012, 39(18) : 4885 —4886.
Xing LJ, Zhang L, Liu T, et al. Berberine reducing
insulin resistance by up-regulating IRS-2 mRNA
expression in nonalcoholic fatty liver disease
(NAFLD) rat liver[J]. Eur J Pharmacol, 2011,
668(3): 467 —471.

(Wh5:2013 -09 -19  &£[11:2014 -11 -17)



