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EE NEEIE T E NRF2/GPX4 1@ Bl $I 8k 3 1=
2= /N BR X 151 Th BE BE £5 4 o< BE B 14 BT iR

BOALERECE B KTE
P R AR DA 2 B B RS R T BB R 2 BT BT BEAR 541199

B AR E NS (scoparone , SCO) &7 8 1 i 15 % H T E2 #H3C K F 2 (nuclear factor erythroid 2-related factor 2,
NRF2) /4% e B B &L P 4 ( glutathione peroxidase 4, GPX4 ) i BAM T ERFE TS , MM 0 AR 1 2 e B s AH 5 A Wi
97 ( metabolic dysfunction-associated steatotic liver disease, MASLD) , 54 HUHEM:/)N SUBENL Y XTI (n = 11) 55
RRIRE R (n = 43) 434 THRUEm RS AR R 3R 8 RS, BEHLAMBOH B Fis AR IR B /N (n =
3/741) SE AR RIISIE , BRI A ST BT B TR A i AL N BRBE B 4 S BRI A K KT 4 (150 mg/kg) AT SCO
i R4 (50,100 150 mg/kg) , B4l 8 i 4E0E 5 24525 4 JA; 6] @257 T BR 40 ( sodium oleate, NaOA ) 75 5 1)
HepG2 NGRS , 45T SCO(100 pmol/L) +1, IFIK G NRE2 I ML385 HEA i AR 40 0E . A I T2 fE
Febm IR U5 BIE 25 OB AR B0 LA G BT 3 RO 5 2 A S RSB T A eAR R Y s 3T 5 RT-qPCR &5 West-
ern blot 53T NRF2 GPX4 W& JTi # A 5 7 WL 5% 11 (solute carrier family 7 member 11, SLCTALL) | Ifil £ 3 Jin 4 -1
(heme oxygenase 1,HO-1) X KAEAGELAHES A & BUES 4 (acyl-CoA synthetase long chain family member 4, ACSI4 ) i35
KV, BRWR . GEAIHAE LY, SCO T HUrT B o gt m 5 JE B 5 28 Ve, a2 240 B A SS90 AR 93 A1 4 B Ay I 2k
BT (Fe’ ) B MR PU AL RE ) s JF 2k NRF2 BC6 A7, 18 GPX4 SLCTALL F HO-1 B33k, Rl ACSLA #%3%
AR, L3R SCO A I RY AL 1 7] B ML38S JiT i, £ LT3, SCO Wl il id #i NRF2/GPX4 il i,
()3 i BT LA B A S5 3 TR 2 R SE TR & 1, I S8 il Bk SE T (22 MASLD 4473 .
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Scoparone improves metabolic dysfunction-associated steatotic liver
disease in mice by activating the NRF2/GPX4 pathway to inhibit ferroptosis
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Abstract : This study aimed to investigate whether scoparone (SCO) ameliorates metabolic dysfunction-associated steatotic
liver disease ( MASLD) by activating the nuclear factor erythroid 2-related factor 2 ( NRF2)/glutathione peroxidase 4
(GPX4) pathway to suppress ferroptosis. Fifty-four male mice were randomly divided into a control group (n = 11) and a
high-fat diet (HFD) -induced group (n = 43) ,which were fed a standard diet or a HFD for eight weeks, respectively. Mice
from the control group and the HFD-induced group (n = 3 per group) were randomly selected for model verification. After
confirming successful model construction, the remaining mice in the HFD-induced group were randomly divided into the
MASLD model group,silymarin group (150 mg/kg) ,and low-dose, medium-dose, and high-dose SCO groups (50,100, and

150 mg/kg) ,with eight mice in each group. All groups received intragastric administration for four consecutive weeks. Mean-
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while,a sodium oleate ( NaOA )-induced HepG2 cell steatosis model was established, which was treated with SCO ( 100
pmol/L) alone or in combination with the NRF2 inhibitor ML385 for pathway dependency verification. Liver function indica-

tors, hepatic histopathological changes, and lipid accumulation levels were detected ; markers related to oxidative stress and

ferroptosis were measured;and the expression levels of NRF2, GPX4, solute carrier family 7 member 11 ( SLC7A11) , heme

oxygenase 1 (HO-1) ,and acyl-CoA synthetase long chain family member 4 ( ACSI4) were analyzed by RT-qPCR and West-

ern blot. The results showed that compared with the MASLD model group,the SCO intervention improved liver function indica-

tors , alleviated hepatic steatosis and intracellular lipid deposition, reduced intracellular ferrous ion (Fe?* ) accumulation,and

enhanced antioxidant capacity. Mechanistically, SCO promoted NRF2 nuclear translocation, upregulated the expression of

GPX4,SLC7A11,and HO-1,and inhibited ACSL4 transcription. Notably, all protective effects mediated by SCO were reversed

by ML385. In conclusion, SCO effectively inhibits ferroptosis and alleviates MASLD-related liver injury by activating the

NRF2/GPX4 pathway ,which synergistically enhances antioxidant defense and suppresses the synthesis of ferroptosis-promo-

ting substrates.
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AR5 Ty i B 4 A4 G B i M S ( metabolic dys-
function-associated steatotic liver disease, MASLD) j&
A IR AT B v (1412 S FIE 05 , A% 0 e aE A T 40
JRLPN i B S OAR, AT 3 e S A 2l e I A5 AH DG AR
Wi P4 fF & ( metabolic dysfunction-associated steatohep-
atitis, MASH) AT£F4EAL FHREAL , TG 2 BT 40 e, ™
FfEENS MR . HRRILE DL 2 BT E B
YL, S A i RE PR ot 25 AR S A DL o 18
PESIE WG A 5% 8 S R WL e 2 2 1A
FUNRIRSBE I KR KR DRI R L, R R
PRSI T 1T A 20 2% i MASH 1) T 41 i SO BR B
AR RAEVZIE LT AR D PR R AE T AL
AT S BRI TR AL

BRIET & — R AR PE B BT i A A S i A
JRORR P EAE T, %O AR D 43 e 1k STk W iy 4
( glutathione peroxidase 4, GPX4 ) 3 P4 2 2k | W2k B
T(Fe’ ) & B S Z A1t F0 AR D5 R B i 1) a8 4
e HAE MASLD i 38 5 o 4 T D« 1 PR 1
FE 7R , MASLD SB35 A ZURIT UK O S50 17 ™ &
FREE R EASCT 5 2h W S 00 UE S5 4k B 1 W] el
/INURF AR 5 722 Pk B A 0507 ALt J2 1T, MASLD R
BTG St E b R G RE AL R T8k
FETHY“ Gy B EE” |, TR ZE T BB e 1 g
FEVERNSRAE L I A it 280- g o it 4 A - T 4
P37 WG BR, E— 2D HE S MASLD 19 15 it
JET g TR, B 1)k BE T 3@ B LB BT MASLD
PEJRE R AN, e Sl AH SR BUIR YT T Bl it PR %% Ak
%L AR

B F E2 A2 F 2 (nuclear factor erythroid
2-related factor 2, NRF2 ) & I 4 40 ffd AL 8 J7 DL K

PICT- R OCHEIN . 20 S8 Ak L T, NRF2. AT fié
B Kelch # ECH B4 1 1 (kelch-like ECH-associ-
ated protein 1, KEAP1) , A B AL T 00 il #H G &
PR Jrf, GPX4 T A 4 e H Ik ( glutathi-
one , GSH ) Y [ 41 i N Wi s 0t 8 A 0, BELIBT A oo
EAE s REAR S5 7 5L 11 (solute carrier fami-
ly 7 member 11,SLC7TA11) [ {2 GSH & 1, 3 5%
GPX4 3P 5 1M 21 2 h 42 -1 (heme oxygenase 1,
HO-1) 7] B fig 2L R AR B LR | R 3T Ak S ik
AR ER N BEAh, NRF2 38 m] 00 il 4 5% A5 it
Wi A 5 U 4 (acyl-CoA synthetase long chain fam-
ily member 4, ACSLA) ik, W /> & Z2 AN 1) i iR
BERR G 0, B S I BRBE T2)a 3 S
FEAW, NRF2 D) fE SR 7E MASLD i85 L 2hY)
AERY T3 77 AE , BT NREF2 T3 5L R GPX4 4%
SRk UOE TS A8 v SRR . R, 3R
I THEN NRF2/GPX4 il v] GE 2 4 2 MASLD # 5¢ 8k
FET 1Y O B [ | B [ 32038 B% F] O MASLD JR 97 4
BT

15 YK ( scoparone, SCO ) J& M H 24 i 18 42
W RRE LRI EY D, AR BiA &
CRAFRIARAF 253G ML . JLAER, SCO FEAR e
o R B R ROIB T 1, EIESE  SCO nf
T 1 VY TR AR IS Y 2 RS ( adenosine 5'-
monophosphate  ( AMP ) -activated protein kinase
AMPK) /328 58 A W Tt 1 33 B ) 80 32 A4 o ( peroxi-
some proliferator-activated receptor alpha, PPAR«) i
SO P I g i 25 Bl o 0 ) A% PR T kB (Nu-
clear Factor kappa-B, NF-«B ) i % ik 5 JE 05 K5 14 g
U I 2 /I BB JFFIE 4 E B R 5 [ B, SCO 34 7T
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0 3 38 R T S A TS P A A AR A B T
AR R AR A SCO TEAUIE v b i R AR
MERRWIL R, B H R 75 o W 5 g T eGE
MASLD , JUH 2 BE 75 18 53 0% NRF2/GPX4 i #% /v
SERICT A B8 A HEAE T, H i AR B A, T
IR S, ASHE S DL IR IR 5 5 1 MASLD
/N BB 7R J% 3 R 4 ( sodium oleate , NaOA ) #i] 4 (1)
HepG2 ANEAR IR BFFEXNS 5, RGN SCO 1Y
FFAR R R [RS8 A2 NRF2/GPX4 {5 5 %, i i
o0 T AL A R 2 YRS, B SCO il kAL
THIMLE], B 758 MASLD 496 77 32 4315 i S8 3% A
SRR
1 MRi57E%E
1.1 ##
L1.1 &3

54 H SPF ZfErE LB/, 6 ~ 8 Jiii%, 1A 18
~22 g, Il [ R e Sk S S A BR A ) A
FEVFRTIE S SCXK () 20210002, /I Ui 35 T #E
MREERIR S50 34 oty SPF 98 b7, 1Rl 3R A 455
R BE 22 ~26 C AHXHE 40% ~60% , A HIEA 1K
KEERG 1 d RO 1R, AW S g il i kR
MREERIR 2 S P 52 56 10 B 2% 61 S b, (R B2 AL G
5 :GLMC-IACUC-20241152,,
1.1.2 %EEmie

NI AL ZR HepG2 20 il [ H [ B 2= B 20
JEE (5245 :SCSP-510)
113 SR3iK)

U P TS (20 % . HPLC > 98% , #it 5 : B02501911
001, Jiii 25 B P A= W RHHECA BR 2SR ) 5 7K 6] 3 (4
J.UV >80% , 415 . ML120A , #iyT 1 3825\ e 03 A
BRZY D) 5 o BR Ak (4L 1 20240623 F , V175 ) B2
24 T2 ) ; NaOA (Hit5: 07501, f [F Sigma 2%
H]) s NRF2 #I4]3] M1.385 (#£5:281591 , %< [ MCE
NAE)) s N R R ¥4 & I (alanine aminotransferase
ALT) K4 & IR % i (aspartate aminotransferase ,
AST) . % IH [# B% ( total cholesterol, TC) | H il = B
(trilaurin, TG ) | # %A 1k 97 157 4k B ( superoxide dis-
mutase , SOD) . N i ( malondialdehyde , MDA ) .7+t
H KT A AL Y1 ( glutathione peroxidase, GSH-Px) |
= WEIR IR B (adenosine triphosphate , ATP) 57| &
(fit 5. 20241115, 20240505 , 20240806 , 20240814 ,
20241010 ,20241009 ,20230214 ,20250506 , Fd 5% EHE AL
AR TARBE T ) 5 40 M 2K LE e vk it & (it

WL04P0028557 , ik I HH S Fe A= PRk e 1y A BR A
F)) 3 MTT 20 i 354 5 3 751 5 3 e A ) 7]
(15 :240004023 240007010, It R K E R A B
ST s BRSO & (L5 . ATYK14161, 25U
SRR A F ARG B W) 5 Sk A B A, A7 A5 I X
& (415 .092723240401 , b3 = KA A A
PR D) s NRF2  HO-1 | H i 1 -3 - 1 Jt S 1 ( glye-
eraldehyde-3-phosphate dehydrogenase, GAPDH ) $T {4
(#5:00145457 00149390 , 10029187 , wk; 7 = J& 4=
Y ARA AT ;SLCTALL (GPX4 ACSIA $iiAk (it
3. Ab307601 , ab125066 . ab155282, I #f Abcam 2
Al ; THL(HES 20001247 3R = A W H R A R
NP
1.1.4 ZBHME

HM315R H 401 AL (& E MICROM 22 Al ) 5
YD-1900 ¥ ¥R U) Fr #L (4 48 25 3 B2 97 I 4 A BR 2>
H]) ;BX51 4855 ( HA Olmpus 23 ) ; Epoch2 BibR
S ( 2€ [E Bio-Tek 23 F]) ; Quant Studio3 %¢ Y #E &
PCR ¥ ( 3¢ [ Thermo Scientific ) ; Mini-PROTEAN
Tetra Cell HL 3K Y 1 Mini Trans-Blot Module %% JE{Y
( 2 Bio-Rad /A A]) ; GeneGnome XRQ k27 & YK
1G5 HTREN 2R 45 (DL Syngene 23 7)) ; CKX53 {8 'E 2%
HEE R ( HA Olmpus 23 F) ) ; Heraeus Fresco 21 15 4
URES DML EE Thermo Fisher Scientific 23] ) ; DK-
8D fE R & ( L —tERL 2= 38 A PR A A ) s UW-
2200H HLFRF-( HASHEAF] ) 3 Tecan Spark 1220
KL DIRERA LA AL ( JHF] Tecan A7) .
1.2 XWHE
1.2.1 s Ekui*x

54 FUfE: B B/ INERAE AR E AR F T 3 R PR S 1
J&Je  BERLAY R %T B (control ,Conyn = 11) 4H 55 IE
REERA (n = 43), Con ZH/N B H bRVER 18
I, FIR R B AL /N R H SRR A B R 3R, 8 S
J& , BEHLAI Con ZHANERLLH /N (n = 3/741) S8 AL
BARIGGAE , EA R DS . Ul TC 1 TG K-
FFE (5 Con 4LLLHE, P <0.05) , [R] i AT 4H 20
PRUA 5 B UL (JMET O Yool /R B T B0 2 1
Z) AR /IS FRASE A A N7 BT B4 E b, SR
WGUFZE R BoR, R 3 /N R R B R TR bR

AR IR 37 B e, A s PR AR B 1 AR 4 /)N
SBERLA R 5 4, B 8 H 435 h AL 4] (model ,
Mod) ;7K &.%( 2% 2H ( silymarin, Sil; 150 mg/kg) ; SCO
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54 (low-dose SCO,SCO-L;50 mg/kg) ;SCO H
#42H ( medium-dose SCO,SCO-M ;100 mg/kg) ;SCO
BRI 2H (high-dose SCO, SCO-H;150 mg/kg) . K&
Con ZH HAY 4 4/ R4k 25 = BB 1A B, Con 2 5
Mod 2% H ¥ B SR FZE 1K (10 mU/kg) , HAR A
A4 R e A O AN 20, R 4 Y
S HA], A S e A RR N RA S, 9 HID R E
IR 7 d R BT 0 B R
SREEPEAL /N BTG B B B (5| g 9% R A5 — etk
&, RRGH )G, i/ NRES B AEEK 16 h, b5 4
IR 2 SRAE G, SR 46 IV AE S FH 1 1003 25 AR R A s
D, G o s 20 21, T Je S Hil 4y 7
e DT
1.2.2 AL BIEFHEN

/N SR AU S TR ), 2 I OB A
IEAIRIC SR, BERA TSI 4% 25 B [E 5E 48
h, R ERK B AL A AL S 45 4 pm V1A,
HE e85, J6BE T FAl IR f% 95 3 2l AR 3, 59
BUBTEE T2 28 OCT 3 W &3 e il 4% 8 ~ 10
pm BRI R, 48 60% SN EEALFE  JhLT O TAER
6,15 min, Mayer 73 AAE & YL a2 J5 , WLE 40 i 4 g
T RGN
1.2.3 @fe i ix

HepG2 4IMIFEF T & 10% BG4 175 A 1% 75 5%
BRI DMEM #5323 5 F 37 C 5% CO, A
MR EE TR A L R AR R R R 2 ~ 3 d AR
U BOS B K IN AN FIe 825258, R MTT 7%
2 W) S0 W B . B 4 F HepG2 4 MU0 T 96
LA, R BE RS 3K 0% ~80% J&, 43 M #85 T 0.
0.1.0.2.0.3.0.4.0.5.0.6.0.7.0.8 mmol/L NaOA
H124 h, DUBA & MASLD 41 it 455 280 1) i A vk i G
YLK 0,10 .20 .40 .60 80,100,120 140,160,180
pmol/ L SCO XJ 4 L1 7 () 52 il , i 1 JC & 35 41 i 75
PER) TR EE . AEFRES S, B FLIA 20 pL 5 mg/
mL MTT ¥, K220 75 4 h, 35 WA A 150 ulL
DMSO % fif H 45 &, T 490 nm I3 4 I % W
(A) B /(D) HEHIEAATER(R) o

R = (Ay-Ay)/ (Ag-A,) x100% (1)
K A, NP B WG A, as FHA )
FeRE A X R WOBRE

YA S IR 432 a0 T . DX B (control , Con ) 4 : 4=
LA 10% 25 (1 L% DMEM 3% 53 ; @ NaOA 14 |
DI A8 e BF NaOA AbFH 24 h; @SCO T i 4H . NaOA

AL 24 h 5 BN B SCO (DMSO %, 48 DMSO
W < 0.1%) My#T 3595 3k 4k T-7 24 h; @
NRF2 18 B4 i 20 ( ML385) : 4 iE 56 48 1 mol/L
NRF2 ¢ S PEA 0 51 ML385 ( DMSO i i ) il b B 1
h, FH4%5% NaOA K SCO JF SRALER™ | &% 3
AL, DMSO AL AR —3(< 0.1% ) .
1.2.4 A4 srtem

MEFEART 4 CHHE 30 min J5, 2L 3 000 r/min
20 15 min ZRHL I ,-80 CORAE, AR AH L A6l
R SR ERE ® , 0 I 2 I3 ALT ,AST,\ TC
K TG WK, P 1:9(W/V) Eu Bl AT
ABRER K, VKB S G B0 10 min RS, [R5 46
I MDA .SOD .GSH-Px & Fe** [ i, HepG2 4llfifg
ZACFR PBS VRV I AR S RS R, B0
BB, R TC TG K Fe** /K-,
1.2.5 S &Ahhreian

SRR B B, 4550 6 Ul B T AR, BRZY 100
mg HF4H 21 PBS e S IA 1 mL T Lysis Buffer
A(1 x), VK EBFES B A2 54 °C 1 000 t/min &0 5
min, B, A O 1R, IE RER T 4 C
11 000 t/min &5.0> 10 min, 35 35, U1 IE £ MR I W U
W5, T Store Buffer 1 i B A5 4l fb 4 ki 1A,
VKA FH . 2R AR B H 37 ( mitochondrial membrane
potential , MMP) #:l . R JC-1 ZEEHET I Fralifh
LAiR S JC-1 TAEMRIE G ,37 CHEOLIEE 30 min
Je 1 22 D e A LA R ISR A T A - i S 880%
H.JC-1 %éﬁi(éﬁ‘ﬁ){ﬁﬁiﬁ‘ﬁ 525 nm,ﬁﬁﬂ'ﬁlﬁ 590 nm;
JC-1 BfR (245%) % 9 490 nm, & 5% 530 nm,
PALL/ 5565 FE LU 3278 MMP 7K,

ATP K461 . B2y 100 mg AF4HZL, #%1: 9
(W/V) IR $EEGE v, 7853 ) 3 5 Tk
3% 10 min J5,12 000 r/min %AD,HXJ:{%E{T&Z, BCA
BE FIE R e B 1% ATP A I U 79) & 10
W15 8 25 HFEAS ) ATP i,

1.2.6 #mfdibis O &

HepG2 AL FRZE 5 , b5 772 2L, PBS PRk 2
K, DL 4% 22 5 A IR 18 15 min, PBS V53 K5,
60% S EEEK 2 min, H AR K BUBCIEL O TAE
TIMLL O 645 .3 mg/mL S N BT, 1l A i LA
60% SR EEE 3.2 W ke ,0.22 wm BB IE) B 35 20
Ji, Z IR ROE YL 15 min, ZEWEK L 3 WK, IR AKS
SEYLAIMIAZ 1 ~2 min, PBS UG VR, NG mh, T
S WA S M BT P 2L AR TORRE O
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1.2.7 mpERALE

HepG2 AR FEZE R T SRR IR 5L, IS PBS
PRI 2 W, A M M 10 wmol/L i) DCFH-DA %¢
TeHRER , FIRBOEIEE 30 min, E LG, FELK
PL PBS RV 3 IR LAAMIIS 25 Bk AR aF A 40 1t M ok
ISR A ERED ; 37 BB TR 8 2O WA T MER
1.2.8 R0 ARE AL &,

HepG2 il i #2 52 56 43 41 Ab BR 25 SR 5, 7 K5 57
B PBS PRI 2 UG INA 1 mL TAEMSE JC-1 Ye i
(LR 2 wmol/L, LA TCIM 7 DMEM i &) , F 37
C 5% CO, FEFEH hHEEE T 20 min; 7744, LU
TS JC-1 Je o 2 P AR Ve 2 I, BB AR EE 545
B Sr BIVE TENE SO0 AR WL

1.2.9 RT-qPCR #:48 % B -F mRNA # & ik

e 454 HepG2 AIMIERITFLHLI (211 x 10° 41
MEl 30 mg ZH4Y) , A 1 mL Trizol 785024, %15
FE S min J5 , FUOBARUINAE T 57N BETE
RNA,75% Z. T3 %, DEPC Ab 3K %5 f# ; T 38 RNA
Kt T80 C AR fE#5 . i ] NanoDrop % 42
RNA (e HalfE , Bl J5 MRS ToloScript ALL i0i %%
SFARFN AT RN 4 gDNA 155 Mol e s v, fifi
H SYBR Green SZH}2¢ ¢ 5 & PCR 3] & 7E Quant
Studio3 qPCR R4t Lk 17 & & RGeS,
FH LKL GAPDH i 95 3 1T AR AL,
R 24 AP AR Rk B, SR TS )
W1,

*1 s19F%
Table 1  Primer sequences
FLH 5473 Primer sequence (5'—3")
Gene /IR Mouse HepG2
NFE2[2 F:TCTTGGAGTAAGTCGAGAAGTGT F:TCAGCGACGGAAAGAGTATGA

R: GTTGAAACTGAGCGAAAAAGGC

HMOX1 F:AAGCCGAGAATGCTGAGTTCA
R:GCCGTGTAGATATGGTACAAGGA
ACSIA F:CTCACCATTATATTGCTGCCTGT
R:TCTCTTTGCCATAGCGTTTTTCT
SLS7A11 F:GGCACCGTCATCGGATCAG
R:CTCCACAGGCAGACCAGAAAA
GPX4 F:GATGGAGCCCATTCCTGAACC
R:CCCTGTACTTATCCAGGCAGA
GAPDH F:AGGTCGGTGTGAACGGATTTG

R:TGTAGACCATGTAGTTGAGGTCA

R:CCACTGGTTTCTGACTGGATGT
F:AAGACTGCGTTCCTGCTCAAC
R:AAAGCCCTACAGCAACTGTCG
F:CATCCCTGGAGCAGATACTCT
R:TCACTTAGGATTTCCCTGGTCC

F: TCTCCAAAGGAGGTTACCTGC
R:AGACTCCCCTCAGTAAAGTGAC
F:GAGGCAAGACCGAAGTAAACTAC
R:CCGAACTGGTTACACGGGAA
F:ACAACTTTGGTATCGTGGAAGG

R:GCCATCACGCCACAGTTTC

1.2.10 Western blot 4| & & & ik

JFAL 41} HepG2 A A AR T oK L L& 1%
PMSF ) RIPA Z41i# % 24 f# 30 min,4 °C .12 000 1/
min .0 15 min J5HPZE LW, BCA L€ & ik
JE, B RE AR IETT SDS-PAGE HLIk 432, 1
ERFERS B ONC R, J5 5% WG Wik = B NC
1 h, BEG SR —P14 CHFER, KH,
TBST ¥EME 3 e, A HPR #ric 30, SR H 1
h, TR N ECL i, T &t plifg &
GiRAERG, )5, UL GAPDH SN2, i it Image)
TR HbRE AR,
1.2.11  %its5%

JIT A B R FH SPSS B A T 1o, B 45

BLOEYE £ bEMEE (v +5) o, XTF R4 A H
B BT A IEA A Ly 22551, MR AR BT
WU ¢ K56 5 75 D) Ffl Mann-Whitney U A5 55375174
M. Z24LIn] A, #4500 R IR o0 A0 Ry 22 57 P4 F
W% B0 K 2% 77 2593 ( One-way ANOVA) | 454
Dunnett %Ettiﬁ?ﬂ%‘cEﬁﬁ%E*ﬁBﬁ,fiZﬁlﬂ%ﬁﬁﬂE
ZHU Kruskal-Wallis 8555, P <0.05 R HA 45
IHEE X,
2 LR
2.1 SCO X MASLD /IR BT B 2B R R 32 2 O 54 0l
JHF RIS B0 2% 7R (UL 1), Con /DN BRURFJIE
BRLT (0, R EH, 11 Mod 4H /)N BRUFFIE S 9R 35 (4 |
TR, HE Y55 WoR , Con 41HF 40 i HES HL
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D) SEAE T, TG AR S 5 T Mod 4/ BRUSF /N

MEEA AL, B IR I 29 . AL O Je s R

7R, 5 Con ZHAHEL, Mod ZH/INEUSTIE HH IR R R 26 31
Con 7 Mod Sil

R
Liver

HE

HUEAN®)
Oil Red O

S B hnE, 5 Mod 4 %, Sil, SCO-L . SCO-M ,
SCO-H 21 /N BRFF I Bt (6, FE 2545 21 ok, I 40 At HE
Y} F 55 IR A5 2 %

SCO-L

SCO-M SCO-H

E 1 BFREAIEE  FFES HE F5H4T O B ( x 200)

Fig. 1

2.2 SCO ¥ MASLD /sRR 1 i % BF 42 4 & T 5 ¥
) 52 i

TE 12 JE T A ], 45 200N BRI 2 A 8 TG Il 2% 22
Sto THHT 8 J&, Con 41/N B TR 52 22 1% A 314 3
K B RRE A 4/ BUAC I s 38 n, i
B B S A o o v R e B T
IE K S i g, TS 4 J8, Mod 41/ K

Liver photograph,HE and Oil Red O staining images of liver tissue ( x 200)

E RS AR T 40 g UL 388
B I T SCO RN Sil 21 /)N B 3 ) 55 3
%, 5 MRS BT o TR S B A By [l
F(WLE2) .

AR AR EE R R (WLE 3), 5 Con AHLL,
Mod ZH/INERUIALTE 1 ALT AST [ TC | TG 7KV FlJHF2H 21
H MDA Fe?* /K-8 3 T (P <0.05) ,SOD ,GSH-

—&— CON —&— Mod —— Sil
—e— SCO.L —e— SCO-M e SCO-H
50— 45—
5 40— ~
o3 30 ﬂ;‘i 3307
< -—
= 2 20+ w2
—g g 15
= 10 =
00— T T I I | I 0 T T T T T T
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