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W E B ATRANAE A% (BYHWD) B R A 23045 55 3F 78 4 b B 5 eI 9% 09 4 JA L4l . 5% #)4 BYHWD & 2 #7
9.30% LBE \50% L BE \T5% B A 33/ 4% (B CC.30YC.50YC . 75YC A 2L 3015 ), WAt B K R 4 %48 2 A 25 ik (Bl k4 &
TR F AR FRAIT AR E ), WHALO2 Tty A st R AL F AT A i BYHWD 42 fe A4 CC A2 ify
21 30YC 425 fniF 4 50YC A2 f 20 T5YC A2 2, FRaT R4 sh, oA &-2035 n X 0.2 mol/L b BR % 5 24 h, A S R
FABEARD | B A NAA R 20% 42 dn F /A & S T IR 24 he MLEm e P RS R LA OL, SF 3t SE R s AR B rb AR ] da e P H ol = Bg
(TG) A B L[ 7 =B (MDA) A2 AL 4 B ALEE (SOD) | T o e[ 7 288 R B8 (ALT) . R AR BR R 2545 85 (AST) 45 4%
AR A 4w e AMP AL 6 3 & JR 8B (AMPK )/ ) B2 8 %7 U4 4565 & 1 (SREBP-1)/4 i -3-5F 82 Bt A& #5 45 B4 (GPAT )15 5 3@
RAIKE OB mMRNA Rk RT, R Hatpaamrbis A 20 gy ok = &, 40 e I3 @ AR b ' A & TG ALT \AST MDA
7K -F#= SREBP-1 ,GPAT mRNA &} & & £ ik K-35 B %5+ 3 (P<<0.05) , 8 i, SOD 7K-F . AMPK mRNA 4 ik 7/K-FF= AMPK & &
BRER ALK 3 B FEBAK(P<<0.05), AR LA 0EL, &4 25 f ik A am Mg By B M a2, R K302 ST KT HM T Fiv 4
(P<0.05), £51& BYHWD & A A 2345 v 18 i 42 AMPK/SREBP-1/GPAT 13 5 i ¥4, 47 4] B AL B8R R, 18 22 6 R i AR, AT
R AR E AR B AR AT R 69 VR R

KEER ANBIE B AR B AT W T 9% 5 IS R TR ; AMPK/SREBP-1/GPAT 42 5 38 %4 ; AL B3

Ameliorative effects and mechanisms of Buyang huanwu decoction and its active fractions on non-alcoholic
fatty liver disease

YANG Jinbiao, CHEN Xingtong, ZHOU Yunyue, YANG Ruihong, WANG Qiao, XUE Shuang, ZHANG Yukun,
NIU Wenying (School of Basic Medical Sciences, Heilongjiang University of Chinese Medicine, Harbin
150040, China)

ABSTRACT OBJECTIVE To investigate the effects and mechanisms of Buyang huanwu decoction (BYHWD) and its active
fractions in ameliorating non-alcoholic fatty liver disease. METHODS BYHWD and its effective fractions obtained through ethanol
precipitation, as well as 30% ethanol, 50% ethanol, and 75% ethanol fractions (namely, the CC effective fraction, 30YC effective
fraction, 50YC effective fraction, and 75YC effective fraction), were prepared. These preparations were administered to rats via
intragastric administration to prepare corresponding drug-containing serum (blank serum and simvastatin-containing serum were
prepared using the same protocol). Human LO2 hepatocytes were divided into control group, model group, simvastatin-containing
serum group, BYHWD-containing serum group, CC-containing serum group, 30YC-containing serum group, 50YC-containing
serum group, and 75YC-containing serum group. Except for the control group, other groups were given 0.2 mol/L oleic acid for 24 h
to induce a lipid accumulation model, and then intervened with 20% drug-containing serum/blank serum for 24 h. The lipid
deposition in cells was observed, and the proportion of lipid droplet area was calculated; the levels of triglycerides (TG) and
indicators of oxidative stress [malondialdehyde (MDA), superoxide dismutase (SOD)] as well as liver function [alanine amino-
transferase (ALT), aspartate amino-transferase (AST)] in cells were detected; protein and mRNA expressions of ~ AMP-activated

protein kinase (AMPK)/sterol regulatory element-binding
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(GPAT) signaling pathway were also measured. RESULTS
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increased proportion of lipid droplet area, as well as the elevated levels of TG, ALT, AST, and MDA in cells, along with
significantly up-regulated mRNA and protein expression levels of SREBP-1 and GPAT (P<<0.05). The level of SOD, mRNA
expression of AMPK, as well as the protein phosphorylation level of AMPK were decreased significantly (P<<0.05). Compared

with the model group, cellular steatosis was alleviated in all drug-containing serum groups, and the levels of most of the

aforementioned quantitative indicators were significantly reversed (P<<0.05). CONCLUSIONS BYHWD and its active fractions

can exert a therapeutic effect on improving non-alcoholic fatty liver disease by regulating the AMPK/SREBP-1/GPAT signaling

pathway, inhibiting oxidative stress responses, and reducing lipid deposition.
KEYWORDS Buyang huanwu decoction; non-alcoholic fatty liver disease; lipid deposition; AMPK/SREBP-1/GPAT signaling

pathway; oxidative stress

Ak G K5 4 B Wi 1 (non-alcoholic fatty liver
disease , NAFLD) J& 4 Bk i 5 WL 108 M 2 — , ok
o BIL P e Z R AR A Y 2L, B 4G IR B A
JBe i RARBTAE" 7. MATMEAR BT & BUA B —E LB,
NAFLD #] 3k Ji AR PR HEAR T HEAT 58 ITET 4EAl TFRE
A8 TR ™ R IR, R S TR R R R
JHFE ™ R NSRS, KT, I R i e & 1B
X NAFLD HFRFE )

H BN , NAFLD RYIE 805 Uk iz A2k gt it |
BT B URH G 5 ISR iz DR 0 PN A JH 2 g i )
A RS, BT R AN 7y, =& SRR 44 ) NAFLD
AIRZ R ALY s 2 R 22 o) | 2B AR R R AR
AIRIVER , £ NAFLD {67 i B LR B R,
Hrrp 2552 7 WAE NAFLD Gy H H 45 2 B e E" 70 b
FH £ 11.7% (Buyang huanwu decoction, BYHWD ) J& — Fi
gt rh 25505, B EIRCEARSUE ) B Y
I RAT VAR JNES B A e 20 B, B £ S I
BRI 28 S R . HHOCHTE R BT, BYHWD XA
PRI TEAE 1 £ A0, A B I BAT Bl Y, A
R T ST & B, BYHWD K HoA &G X i i
[E6] P 1L /) B PR AR K P A AR I

AMP % 4k 1) B 5T 3% (AMP-activated protein
kinase , AMPK) ff Jhy G B il 1t AL S8R 4% , LB 0E ) vl i
T SUE AL P8 4 B o AR AR A — 5 T AT 41 7L 3 )
B A2 R A 5 S K, R 4 i s ) oA e
P 8 5 T F 45 & 25 1 1 (sterol regulatory element-
binding protein-1, SREBP-1) £k , J#/l> SREBP-1 5 1
T -3~k T2 Mk L4 % [ ( glycerol-3-phosphate acyltransfer-
ase, GPAT) 3 [A J 5y DX [& Bt ] 5 Jo A 45 &, AT
il B8 Wiy R A AN H i = g (triglyceride, TG) A= B ; 95 —
75 T T B A R fk SREBP-1, 410 il HoA% 56 % K o s 1%
P, DT 80 20 JFHIE B BT AR, BF SR Kk L, AMPKY
SREBP-1/GPAT {5 51 72 Jit A V-1l b A % i 24
. 5 NAFLD 1 % % AL i 25 D1 AR <™ 7, 4K,
BYHWD /& 5 A i@ i 4 # AMPK/SREBP-1/GPAT {5 =5
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i % &5 2 NAFLD (9 7E I o R B8 . 35T i, AR BT
IS 2 BYHWD M HEE 004 2GR 167 (RP CC A 205
) F130% . 50% . 75% £ Bk Bt &R A2 (B 30YC . 50YC
T5YC A RGBT ) , - LAl A6 L 9 75 24 100785 5 SR )5 A
N LO2 40 LA i 58 % 42, 5T AMPK/SREBP-1/GPAT
15530 AR BYHWD M HA 885626 NAFLD (12l
YRR B AL, LA Rl R A BYHWD i697 NAFLD 4
HEST LA
1 ##
1.1 FEUE

AWFSE T B S 1X 73 R E s (H A
Olympus 23 H] ) \COF5F-AH 1B (1) A BRA R
Infinite 200 PRO #YJHR{X (Fii 1= Tecan 23w ) \HT7700 £
25 3 L 1 38 ( H A Hitachi A R] ) \HYQ-2121A AU
JiE s ([ Crystal 23 ] ) \MIKRO 220R U 35 25 3 5.0
HL (5 [ Hettich /A 7] ) . Amersham Imager 600 7 % Jiit 1,
1% % 4t ( 35 [ General Electric 2> H] ) . CFX384 I B 4 i
§i% 20 i (PCR)AY (5 Bio-Rad A 1] ) .
1.2 FEHmEIRF

R YT IES ARAT B A R 25 (L
23 512 220101-X . 231201, 20220902, 230801 , 230301 .
240301.,20230801) 34 [ 8 g Vv B 245 2 B g 25—
BEB , 2 SR VL B 25 KA 227 B e ZE LRI S e 1)
JE A SEARATT B (HES T020243, BLA% 20 mg) I H
B R VD AR 1 25 4 BRZS 7] s RPMI 1640 15 57 5 (it 5
MAO0215-NOV-04H) 1 [ K i% & CEME ARG IR A A ;
TG . #E 1Y) 1AL B (superoxide dismutase, SOD) N
[ (malondialdehyde, MDA) | 1N & iR 24 3t % % [ifj (ala-
nine amino-transferase, ALT) . K 2 24 ik 22 3L 74 74 it (as-
partate amino-transferase, AST) i 7| & (It *= 7 5l
20221020, 20240124 . 20240125 , 20231205, 20231204) ]
W A pe o AR TR A B W] 5 AT O e (i
g (4t 20220720) 1 F b st RS R A BRA A
Serviceio 3l ¥ 2 ZU/40 fg & RNA $2 Bk 7 & (it 5
MPC2308027) 4 [ 51 ZE4E /R A= W Rk-H A7 BR A 7 5 St
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AMPK . #521t. AMPK (p-AMPK ) .SREBP-1 ,GPAT .8-/J]l
S 1 (B-actin) FLvg BT ACRIBRAR 1 A AL P Bt p i i) L
EYRAAIEBRE 1 G Pt (L5431 4 BB07045674
BB08185715, BB09304011, BB06297006 , AH11286403 ,
BA12163708) #4014 [ b 5t L ZR A YIHE ARG FRA ]

1.3 EIeEh4

AT S T FH 2l S i B0 T P SD R, 3 42
HORHE (200 +20) g, W H 1L T KA A H AR B A TR
N SRS A PR AT IES A SCXK (1) 2020-0001
AT H Bl ) S 5 AR SR R VL R 24 K2R S B 46
PRZE Lo R A it 5 R 2024053104,

1.4 4B

A LO2JFA AN B K%L S AEYHARGRAH .,
2 FHik
2.1 BYHWD R EBGHEBLAIHI&

% BYHWD &b 75 FR IS 24 b, FILA 10 A i 7K Ji
1.5 h, AR IRV ; Ak S 253 P oin A 8 f5 it /K B 1 h,
G I 2 DB, o Ve 48 BT VAR B 1.43 g/mL (DLA:
2yt I BYHWD 2451 , £ 1. B3R 243 500 mL, il
ATCK Bt SR K BB 0 HEA T H L, U IIT
BBAL, Lot 28 R B AR BRI TG ¥ R TR U AR (D
CCHRGHAL , 155N 4.488% ) 5 B 15, 30 3 Y 2% 18
R OB A S BRI AT o B SR
A5 W] AB-8 B AL I IR B AT 54T 23 25, BAR 3 25 5%
PEAR B BB He 4 7 LA 3 mL/min 937 E08E 1 R AL
W AR B A, shZAS IR 2 b, F54351 1 30% . 50% . 75% £,
LA 3 mL/min P HEA TR BEVEMG , WCEE AN TR Ve i 2 B
VRN , 2800k R Z8 1R R BR VR rh 1 S5, R T I
¥y R CHI 30YC. 50YC., 75YC A &4 #0715 2% 43 3l K
0.987%.0.603%.0.138%) .,

2.2 BYHWD R HBHABL A MBI &

KRBT R PR R LS, BEAIL 2 4 1 4 (4K |
AT A (FRPEXT BEA L 2 mg/kg , R I R 253000 4t
B) BYHWD 4H[14 g/kg(LIAE 2531 AR IR PR 4545571
L], CC 41 (0.63 g/kg, LA BYHWD [ 45 &% %) i 14
g/kg Fe LIZERA A5 RAE g 2550 &, T .30YC 4l
(0.138 g/kg) .50YCZH (0.084 g/kg) .75YC4H(0.019 g/kg)
Tl 6 H o £ 4 K FE B AR 25 R/40K R R4 1
WGBS5S do RIRGBZIIRR A £ AR B S hr i it
TT R, SR J5 16 32 sl kBRI, 45 IR A 3 000 r/min 5.0
10 min, B FJZ M35 L 0.22 pum AL BT % |, P45 5 2h
M7 /25 LT o KI5 BT —80 °CAME N RAE, %1
2.3 fHpEEESE

4 L02 4 B 52 I3 5, FF FLAE Rl FE & A 10% Jif 4R il
1% 5 £ -5ET5 Z A RPMI 1640 155535 RGBT
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37 °C . 5%CO, 18 i 55 246 h 85 3% o FF 41 i il B 36
80%~90% I , HEATALAREHAARAE
24 HRESAE ERSRY

4 LO2 41 L LA 5 X 10" 4~ /ALEEFRD T 24 FL AR H (B LA
LAX 1O A/FLEERNF 6 LA ) , SR 43 ) B2 A8
0 EARABTT A 25 M E 41 . BYHWD & 24 IfiL i 4H .CC &
2y M55 41\ 30YC 5 25 1M i 4H . 50YC & 2y My 41 . 75YC
FMEA , A 3 AL BRX R Ah , A& 4l am
XA 0.2 mol/L yHR175 5 24 h, LA g it RS 7RY
(LASEALINAFLD (05 BIR A ) 5 #5240 I AAH B 20% 75
2y 1ML 75/45 (LT T 7 24 he
25 R RITRIERNE

4 LO2 20 4 “2.47 WU 7 ik ol iR 45 2 (42
FpF 24 LA ) , T 24 h )5 SAEAIAE . LABSRRERZZ vh
WOH VRN 2 U, AR AR AL O Yt 3R] A ide I 3 0 ik ik
e (FIPE g R L0 ERENRE ) o R W I5e e 4
HANMIIEZSTFHARE . I FH Image T 455 X6F 40 0 b s 7
FRHEAT 5 & 430, 1 1155 5 i 1 AR o E (O Ve T AR
Lt = g T AR AR ST AR X 100% ) 6
2.6 R TG K EWEIE AT ThBEFE AR K 44T

4 LO2 20 it “2.47 WU T J7 ik o Al iR 45 2 (42
BT 24 FLA ), T 24 h )5 WCEEANAE . AR S it
WA 7 kA R 4 B TG B A4k B (MDA |
SOD) . JFiHE(ALT . AST) #5475 7K F-
2.7 #HEETH AMPK .SREBP-1 GPAT mRNA k46

4 LO2 20 a4 “2.47 WU T Jy bk Ay il 45 2 (4%
FF 6 LM ), T 1124 h 5, W AEANAE . ARF AF Rz 357
B UL A3 R B AN R B RN, 36 IF v 7 4l i
J& B L i 5%k ¢DNA, I DL cDNA Sh Ak , 47 PCR
1 PCR ¥ B4k £k . 2 X Universal Blue SYBR Green
qPCR Master Mix 10 wL, I Fii#51 4914 0.4 uL, cDNA
BiHR 1 wL, JCHE7/K 8.2 pLo #4544 4 : 95 °CHIAEPE 30 s
95 °CAE 1 15 s, 60 °CiE A /HEAH 30 s, I 40 YRAGER . LA
GAPDH N N 2, R F 27 1 11 53 40 j vh AMPK.,
SREBP-1,GPAT mRNA £ik7K -, PCR 5|4t i FE
IR AWM A BR A RIS & %, BT 5 Ky

AN
#z1 PCRE|YMIFFIRIE=KE
R ElLiz]) Tk
GAPDH Liif:5'-GGAAGCTTGTCATCAATGGAAATC-3' 168
TFii#:5'-TGATGACCCTTTTGGCTCCC-3!
AMPK 5" -GAATCCGAAGTCAGAGCAAACC-3' 25
Fif:5'-GAACGCTGAGGTGTTGAGGAA-3’
SREBP-1 5" -CACCGTTTCTTCGTGGATGG-3 197
5" -GAGAATTCCTTGTCCCCATCAGS'
GPAT 5" -TCTTTGCGTGGGCTACCTTS' 156

M 5'-CCAGAGCCTTACTACTACCACTTCG-3'
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2.8 B+ p-AMPK . AMPK . SREBP-1 .GPAT ZA %
po gl

W LO2 4l ffdae “2.47 T T Jr ik o2l GRS 45 24 (3
R 6 LA ), Tl 24 h 5 AR 4. a4 i A

ZLRRIRL 15 min LUSRICAN M S48 B, R T BCA VA

D B PR BE 5, o B T EA T AR M A B SR 5 U PE B
P, B REEAT T dor R R M- 2R DR s T e i v
Tk s R HE B B A S, A p-AMPK , AMPK , SREBP-1 ,
GPAT \B-actin — T (R B 7351y 1:1 800,1:1 200, 1+
1800,1:1000), T 4 °CHRAF TR LA K HIMAZST
(FRERE SN 1:5000) , = IRBEE 2 ho TN ECL A6
11952, AR5 R B AR R G UR , I8 FH Image J 4K
AT EAS IRE . DLHMER S NZSE A (B-actin)
2 I K BEAE LA FRom B 8 11 33K KT 5 B p-
AMPK 5 AMPK & [ 157K -1 HUAi, 278 AMPK 2 [
MIBERR LK
29 HFHitEFE

K JH SPSS 25.0 FA A BHE HA TG40 Hr . EdE L
xEsRon, ZA M CECR R R I 250407, it — P4
[BI P9  LE 3R H Tukey s B . kK i a=0.05,
3 H#R
3.1 BYHWD K E G ERMr 40 A b A8 BRI AR B 220

W E 1 TR, 5k B AR R AR bk (1.80 +
oo7)%]tlz$;2 AEEHRZE 240 B i 0y 720 P ™ B 4 L e R T

R HE[(10.64 +0.13) %] 3 F 55 (P<<0.05) 5 SR 4

FoA, et iT & 25 M 75 40 . BYHWD 5 25 1L 7% 41 . CC
T IME AL 30YC 2l iE 4 . 50YC 2 I TE 4 .
T5YC 75 24 1LV 2H 4 A 1077 72 1 D, 4 e e i T AR
A [43 9 h (3.1940.12)% . (3.87+0.15)% . (4.96 +

E. CC & ZIfii4l
T AT KT S i T A

F. 30YC % 241y 41
1 FHEAHMBEhRERITR
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0.11)% . (2.06+0.14)% . (2.43+0.11)% . (3.55+
0.11)%]¥5 i ZFEAK (P<<0.05)
3.2 BYHWD R EBGHEBAXTMAEH TG REMFIE .
FFIh&EIEFRAISS N

W 2 PR, 5% MR LA, A5 R0 240 41 i v TG
ALT . AST .MDA 7K~F-3) 2 # 75 (P<<0.05) , SOD /K °F-
R (P<<0.05) 5 S AIL] Lk, 452 24 1L v 4 41 it
11 TG . AST MDA 7KV i R (P<<0.05) , EARABTT
T MEA BYHWD % 251075 4 . CC % 24 L 41 40 i
H SOD /K34 i 2 71 (P<<0.05) ; 5 BYHWD 5 24 1fiL
THALHLE, T5YC & 25 ME 4140 i b TG KDL& CC &
2y E A 30YC 2 MiE 4L . 50YC 25 MiE 41 . 75YC

AN AN H MDA 7K -84 1 25 R (P<<0.05) .
T2 FBHAMMEAB TG REMMNH AFIIEEfEIRKF L
B (x+s,n=3)
5l TG/ AL/ AST/ SOD/ MDA/
(pmoligprot) ~ (Ulgprot) ~ (Ulgprot)  (Ulmgprot) ~ (mmol/g prot)

hipic 9481375 3011066 2448£297  833£034 1294006
I 1605£775  S60£096 28341149 6895006 6994032
ERMTANIES 06621258 3955061 1639296 770017 351£143
BYHWD&ZIMEH 873221045 5734074 20163081 7623026 392£085°
CCHZMmiEA 84550 S804l 21461200 B0 085£0.12
30YC 44 8060101 SO1£035 20445227 689%005  257+0.04
S0YC &2 g4l 900848950 5661087 20891202 6984002  0.95+0.09%
15YCHH LA T1004549% 3881049 21841278 7142007 053013

a: 5XF B4l i, P<0.05;b: S Y] H AL, P<0.05;c: 5
BYHWD 241l 75 41 He %, P<<0.05,

3.3 BYHWD KR HEBEAL3T A AMPK . SREBP-
1.GPAT mRNA K% gy 8401

e 3 pran , 50 IR LB, 1SR 2 41 i AMPK
mRNA ik 7K F & 3 B IK (P<<0.05) , SREBP-1, GPAT
mRNA kK218 & T+ 5 (P<<0.05) ; SRERIZ LK,

C. BYHWD@%“mlFQﬁ D. AT & 2 i 4

G. 50YC F 24175 H. 75YC & 2yl 4l

BRMBERELORE)

2 2026458 3T EHT 3



BB 2 I AL 40 L P AMPK mRNA 2835 7K -2 i 3 71

7 (P<<0.05) , SREBP-1,GPAT mRNA 73k /K 3 i %

A (P<<0.05) .

*®3 FHHEYM h AMPK, SREBP-1, GPAT mRNA &
EKEB (x+s,n=3)

451 AMPK mRNA SREBP-1 mRNA GPAT mRNA
A 1.08+0.03 0.9410.04 0901003

fiAg] 090£0.04* 107£0.10° 1124003
FHRMT E A 1.19£005° 0941004 090£0.03°
BYHWD #2611 i54 1231006 0.96£0,02° 095+0.01°
CCHHImiEA 1.10£0.04° 0954007 0.87+0.09
0YCHZImEL 110£005° 094+001° 092+0.03
S0YC A 2Mmi4t 1.08£005° 095£005° 095£0.01°
75YC A H 4 1122007 0.96£0,08° 0.88+0.07

a: SR HBZH A, P<<0.05;b: SHEHIZH i, P<<0.05,

3.4 BYHWD EHEEEITEAF p-AMPK AMPK .
SREBP-1.GPAT & B KX a2

WE 2. %4 0w, 5% AL g, #5780 40 40 g
AMPK #E [ B 8 R Tk /K -t # F# I (P<<0.05) , SREBP-
1 GPAT & H Fe ik K-35 1 2 T 5 (P<<0.05) ; S8R 2
AR, 4% 5 245 13 4 40 P AMPK 85 (O R 1k K -1
T (P<<0.05), SREBP-1,GPAT 25 [k /K -4 i
F R (P<<0.05) ; 5 BYHWD & 24 1L 5 41 e 4%, 50YC
TG AL T5YC 5 2 LI AL A AMPK & 9B
TR A 7K 734 53 38 T (P<<0.05) , CC & 25 1ML 2H . 30YC
TS AL THY C 5 25 175 14N i o GPAT & ik /K
S IR (P<<0.05) .

52 K
e [ ]
ravek [ S SR R

64 kDa

oot [ | .

———————— 1" {4
1 Il 1 v A% VI VI Vi

ZHIMTEL; V : CCEZHIMIEAL; VI: 30YC R 25 1M if 20 5 VI : 50YC & 24 1.

T4 VI 75 Y C45 25 13754

B2 &E40A R AMPK, p-AMPK , SREBP-1, GPAT
EHFRIEABEIKE

F4 HBHEMMF AMPK EBRIBEER L 7K F X SREBP-
1.GPATEHRIEK TR (x+5,n=3)

B-actin

ikl p-AMPK/AMPK SREBP-1/B-actin GPAT/B-actin
TR 0.78£0.03 092402 090£0.02

fig 04840.0° 1.01£0.01° 1.10£003
FHRATHAmEA 0.53£0.01° 0.78+0.02° 090£0.02°
BYHWD %)l i%41 0.83+0,04° 0904002 1.02£0.02°
CCHHIMiEA 0.71£001° 0.77£002° 086002
30YC A 2mig4 0.82£0.01° 097+0.01° 075£001*
SOYC & Zig4l 1004004 094£0,03° 1.00£0.02°
15YCH g4l 1484004 071003 095+0.03

a: 5 X B4 L, P<0.05;b: S ELARI ] [ ¢, P<0.05;c: 5
BYHWD & 214 20 Lb 4, P<<0.05,
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4 it

NAFLD J& 4> 5K Bl P & 5 25 i e (14 0 P PO 9
22—, RGO BEARAE kg FF 40 v R S DO, HLH
Pl 48U Ak 7 38 5 ZE AR B I AR i 3L A B i
TR0 Rl 1 J T A5 e AR VRS M TR D R A R 2T
Yefb BB R . ALT  AST R IEAG 45 A 20 AR 27
PR, MDA Z AR BTt AL 1 RE R AR, SOD
AR BT A AL D) B8 0 S HERON r F, —F LS S
NAFLD A9 BLEJ . TG & H S Fg 17 R 1 1 155 1k S
N A B REZEW J0 , F2BEAE FAE H A B, HA R AR A
5 AL A3 A NHE 5 24 I i AR R S HE b AT AT —
AT KA AL Y AT S SO An i o8 IR SR T
FRCY S ARBFFESE R R , 4 BYHWD K HA R0 & 24
I3 U5, L02 24 At v B e T8 AR o LE A TG AST,
MDA 7K-F- ¥ AL, SOD 7K1 (30YC % 24 1fiL il 4H . 50YC
T M TE YL T5YC F A M IE A BRI ¥ E s H S
BYHWD & 25 IfiL 3 4H Lt , BYHWD 43 %500 5 24 1375 %o
IR RIR AR AR R 25 S RS R L X ARR
BYHWD K H A7 G AT 830 3k 300 ] 420 A I 98 s N, ik
/DR TR, AT & #4035 NAFLD fIFEH

NAFLD 5 5 B G 2560 | BE i Ae A e i 285 U AH G .
AMPK VE 20 i Gt A QI A A% 0o A5 B, HLTE PRI
NAFLD &A= & JER EZ o FHL Z —, >4 AMPK ##4
G e, FERT 38 A B R Ak U 2 R A A T A A AR
HERE W IR LAk , T i i 5T A8 75 ; SREBP-1/E 4
J IO G 1A B 1) DG B S DRl F- L #E NAFLD £ 5 -4 it
S R A, R LR IR IR A B | £ TR A
ARACEEF NG 5 A A & P 7 (10 5% st 3 72  GPAT /22 TG
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