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MASL ) R 52, SJZ A2 MASLAEA! P JURF7 2k, ¥RAXT MASH KX 58)248), wFR D RAARE. HFRE,
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Study on Effects and Mechanisms of Sijunzi Decoction Combined with Sanzi Yangqin
Decoction in Treating Mouse of MASLD
DING Junyao, HUANG Ping, CHEN Zhiwei, TANG Zhipeng, SONG Haivan, ZHENG Peiyong

Institute of Digestive Diseases, Longhua Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China

Abstract: Objective: To investigate the effects and mechanisms of Sijunzi Decoction combined with Sanzi
Yangqin Decoction (SJZ+SZ) on early and advanced stages of metabolic dysfunction—associated steatotic liver disease
(MASLD) in mice, based on the method of fortifying the spleen and dissolving phlegm. Methods: The Gubra—Amylin
NASH (GAN) diet was used to induce MASL in C57BL/6] mice. Mice were then treated with SJZ, SZ, or SJZ+SZ via
gavage for four weeks. Additionally, metabolic dysfunction—associated steatohepatitis (MASH ) was induced in C57BL/
6] mice using a high—fat diet and high—fructose/glucose drinking water. These mice were treated with SZ or SJZ+SZ via
gavage for eight weeks (since SJZ showed no significant effect in the MASL model, no SJZ group was set for the MASH
model). Mouse body weight and liver weight were recorded; liver tissue pathology was observed; hepatic lipid levels
and serum transaminases, as well as tumor necrosis factor—a (TNF-a) levels, were measured. Western Blot was used
to detect the expression levels of inflammation and fibrosis—related molecules in liver tissue. The insulin resistance index
(HOMA-IR) was calculated for each group of mice, and the expression levels of IRS1/ Akt activation and lipid
synthesis—related molecules in liver tissue were detected using Western Blot and RT-qPCR. Results: In the MASL
mouse model, both SJZ+SZ and SZ reduced the degree of hepatic steatosis, decreased hepatic triglyceride (TG) levels
and serum transaminase levels in model mice (P <0.05), while SJZ showed no significant improvement in MASL (P >
0.05). In the MASH model mice experiment, SJZ or SZ significantly reduced body weight, liver weight, and liver
tissue pathological damage in MASH mice (P <0.05), decreased hepatic TG content and serum transaminase and TNF—
a levels (P<0.05), and reversed the expression levels of inflammatory factors (interleukin—-18, TNF -, and
interleukin—10) and fibrosis—related molecules (transforming growth factor—,, a—smooth muscle actin, and type [
collagen al) in liver tissue (P <0.05); the SZ had no significant effect on these indicators in MASH mice (P> 0.05).
Additionally, SJZ +SZ significantly downregulated the elevated blood glucose, insulin levels, and HOMA-IR in
MASH mice (P<0.05), reversed the downregulated levels of insulin receptor substrate 1, threonine protein kinase,
and acetyl-CoA carboxylase phosphorylation in liver tissue of model mice (P<0.05), and inhibited the expression of
lipid synthesis—related molecules, including sterol regulatory element—binding proteinlc, and fatty acid synthase (P <
0.05) ; SZ only showed a downward trend in these indicators (P> 0.05). Conclusion: The SJZ had no significant
effect on MASLD in mice. SZ only improved MASLD to a certain extent in the less severe cases. The SJZ+SZ improved
MASLD in mice at different stages, with insulin resistance regulation being part of its mechanism of action.

Keywords: Metabolic dysfunction—associated steatotic liver disease; Sijunzi Decoction combined with Sanzi
Yangqin Decoction; Spleen—tonifying and phlegm—dissolving; Insulin resistance; Insulin receptor substrate 1;

Threonine protein kinase; Acetyl-CoA carboxylase
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AR 5 B 5 PR TS (MASLD) , BRI K P
JE 105 P 95 (NAFLD) | 2 —F LU R 05 2% 1 A R Ak
M AR N B e, B TR SR AT . 5
& 5y R RN 9 5 RARPLAF R 2K 3. MASLD 1] 43
2B B, b R A SR AR AR DGR D7 I (MASL) , i
J& 30 R A AE S B 17 1 I & (MASHD o 47943 MASH
FEE TR O IR AL . BEE TR . 2 BOE IR
5 A E G B M AT . MASLD 43R &6 R B i
30%, WA H fR IR A S T AR [REN, (s A58k
it = A RGBT i, JUH T H MASH By B DA
Wik

HHEE2AIAA, MASLD £ B8R 578 FP BEL . I
BTGB, 1697 ARRIRIE . L As ik .
=FFrph e GHREE), HARMEE. B
THHT Z DR A PR AL T 32 FH ) 26 24 342 3 i 4
W = F 3% %7 %8 MASLD A 3697 FE ™, Jfiad shiy
SRR S T G MASL /N RN, R iR
JESCNg” SNk, UL 20, W 244 2 F
W, M HA, TR, 657 HE
o7 [R) B R AN IR o DU i B RS 2R A )
Ji), B MR RGN AR HIRE
5 A [A] 32E 2 By B A MASLD /) BUEE 28 (MASL &
MASH), WMEWUHE FH A/ = FHRFDILRIEN,
FEW) A TR HAE FMLE], DL 3R A3 38 97 MASLD ()
A RO B AR
1 MRE5H*®
1.1 SRIEhY 6 JHI MY CSTBL/6) NS4 L, 1K
FiiE 19 ~21 g, W H B s SLm sh A IR 5
Ao A FEVFRTIES . SCXK(97)2022-0004, ff
A/ BRI ) S T e 2 K2 B iR e A2 R e SPF 4K
Wby R ENIRE N 20~24C, FHRE
45% ~ 65%, JEHRIFE] 12 h(8:00-20:00) . AHF5E 5
Pk Jr 98 28 11 P S 2 K2 I e A IS B S 56 )
YIRS PR D S (4% . LHERAW-23031).
1.2 EWHAY —TFHEU(ENRT9e, HKiET9g,
I FO ) MINEFA(AZS9e, FHIAR9g, h%9g,
HHRL6 o) YR b1 v I8 24 K27 [ I e A 1 B i) 57 & 4K
Jn T B A BESOR 380 (B K50 43 Sl 7 0.82 ¢ 5
3.62)
1.3 FERAFEGSNE RS E R Gubra-
Amylin NASH(GAN) X &, 40% Bk A BRI, 22%

(B ) SebE, 29 (it L) AR, R 38 5 R 1R
BERHE A B J 77 i (1845 . TP2834040) 5 5 g4l At
(HFD, 60% fig 2k HBg ), 3£ [E Research Diets
ANHEE (S D12492) 5 HWH=ER(TG) . WERE
KL R (ALT) XA AR CLU) M ERF &, FatEm
A TR (RS A110-1-1, C009-2-1,
A154-2-1); Wikt K PCRY MR H &, WA EY
BIHEAERA A (525 . AGL11706. AG11740); RIPA
EHMMB, B REVWHARAGRAR (K5
PO013B) . fifE BCA & fidifl &, B2 49
FHEARRA R (525 CW0014S); ECLAOGIEY, %M
Millipore 23 7] (485 . WBKLS0500) ; HUiAHH: Akt
Phospho— Akt (Ser473) . acetyl CoA carboxylase (ACC) .
Phospho—Acetyl-CoA Carboxylase (P-ACC) . Phospho-
IRS1(Tyr895), F[F Cell Signaling Technology 2 F] ( 5%
519272, 4058T. 3676. 11818, 3070) ; IRSI.
B-actin, I E IR AW R A RA R (1845
A16902. AC026). [REyZR . MIEIAIER F—a(TNF-a)
Rt &, VE R A A BRA R (18450 F10930.,
F11630) . bR, & Bio—Tek 2~ A (45 . Syner-
oyH4) ; SEHT 562 B PCRAY, 2% [ Aplied Biosys-
tems 23 7] (F15 : StepOne Plus) ; a2 A1 il 41 21U
1, BTGRP AR A R (ALY . KZ-111-FP);
0L, fEE Eppendorf AR (FLS . 5430R); 8UBK
RIEHL, AL, AEEYI AL, FEE Leica A H
(FU-543 512 TP1020, EG1150H, RM2235); ‘E¥)%
HERRAL, g R AERHEE A BR/A A (B Tanon
4600) .

1.4 MASLIEBEIGIZRININA /NEGERNTERTE 1E
Joi, FERRRCR FBEALIX 3604, B 6 RN IE R
ZH (Control) 45 T H FLG KL, HAY/NR 4 T GANIK &
VT MASLARAL , 485, HAy/ MR A R
BEALIX 2H 300 B (Model )4 . =T33 31 (SZ) 4 |
VWWEF%SIZDOH . WETFHE =T3R4 (SIZ+S7)
4, Fal6 H, e T GANIRE ., 2T HidlsH
Hie (P BRPFR TR SN 5 /N B R R AR
YRR RGN RIS T, AL SZ4H°47106.6 mg/kg,
SIZ4H 468 mg/kg, SIZ+SZZH K 574.6 mg/kg 7)1 T
AN 258 . Model 41 F11 Control ZH/)NEL45 T 454 0.9%
SN . 4 R /N RES i s b e, WA I
H M S
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1.5 MASHRBFIERINWHAE /DEGEN HERTE
VG, fAma R HBENL X k54, Bte H/NR
P& IEH (Control) 41, 4y /NER Y4 T 60% HFD B4
o SR/ AR UOK S S JE ST MASH SRS 10 [ )
AN B A 5 2 SR FH BB IL DX 21 7 43 A 155780 (Model )
., = FHRFEHSOHHA ., WETFHE =TI ED
(SJZ+SZ) 40 (1 T/ MASL/NRUSZ 86 v, SJZ 7E MASL
LR JLTC YT AL, WA X MASH /) Bk 57 SIZ
4), Fdle N, SR EUoK, 2591wl R
BREBGLTHN Y, SZ. SIZ+SZ 4% 257 7 [F
2o Model 41 1 Control 21 /)N FR 45 T~ %5 1 0.9% F AL
VW T8 e /D RSB s b gE, gk
MLIE S 214 H -

1.6 HiEmMAZE ORI 844l R4 i
LU oK QR T (g) « (A (mL)=1: 9R
G, AR IR A U A &S A 2503, BT
W5 TG R &b TAERIRS], 37 CHEE 10 min,
I FH Tt A4S 2 4% L AR 32 4K 500 nm (9 1% 5% FE (OD)
{H, ARYEAR S EE T B TC &5 . @imiEH A
PRGN o o AR SRR D BRI, K/ BRI Y ALT
KRS E , R EEAR G0 % 4 FL i K 510 nm
) OD R, FEAR A b o il 28358 A0 N7 ) ALT 7KF o
QN LHL T3 AR FE L (HE) e (8, % NASTE43 . B/
L5 mmx5 mm fF4HZ T 4% LR PR S, B
KIGHAT AN, H1455 um AR5, #47THE
Peta, HRJET B T MEIHAE., T B
B3 (x200) T LS HE Qe e #EU) |, X AL 4L i A2
P NP R E AR AR A T AT A
NAFLD J% 8 PE 4 (NAS) , PEbRifE L3 1. @5Er}
et i 2 Wi %% 5% PCR(RT-qPCR) o BU/DN BRI 2H 41
30 mg, A Trizol i $2 B RNA, 78 I 22 £ By
JCRNA HR )5 2% F Evo M=MLVRT Master Mix iz 7] 30
% %15 8 cDNA, qPCR 519t L& N & 2 7 A4 R
HARARER, 51 K2, iz HSYBR Green
Pro Taq HS qPCR 5 L il 52 WA 22 o K e i 47 9 Ji
N R Z A StepOne Plus SEHF 28622 1 PCR R 48 17
Py, RNESAE . 95 CHIAEME 30 s, IR 1K
95 CAPES s, 60 CiBA30s, TEFFR407, LU ActbfE
KNS, 2 AR RE A DG4 [ Al A
F-1B(IL-1B) . HAIMIANZ-10(1L-10)]. £F4E4bAH
Koy FEEALAE KT -B,(TGF-B,) . a—FH NLILZH

HH(a-SMA) . T B JF ol §% (collal) mRNA A%
Tk KT G/ B R HCYTHE B 1M 3 e 3R
FEPF - (TNF—o) KGN o 2R FH ) Sl /N B 4
JE MBS (FPG ) 7K F- o 07 FH it EBG £ 928 1% 336 (ELISA)
K6 I 73 1 IR 5 25 (FINS) ZKSF- , Fe HE I & 1 BH - if
TR, FbRHES 2 RIbRET 2, B HEARSL T 450 nm
1 ODAEAR A Hh £ R X RS AE AR (. R A
A HOMA-IR=FPGXINS+22.5, ft Ai15 44 HOMA-IR
B o I ELISA 6 I if 35 TNF-a 7K P, 2D 3R[E] 1=,
O 1 5 i B3l 1 (Western Blot) o BUN U 4H 2R
30 mg, MM RIPA 2L (8 IS A A T 0T 1 i B |
W, R BCA M EHEAWE, IMAEA LS
W95 CABYE S min, I Zbe B0 2 A — 2R N U
P Ji V5 ¢ H 9k (SDS—PAGE) HL Ik fifi 4571 /05, BB
it — 8 LA (PVDEF) B . B S A Ak, B 2 1k
Akt (P-Akt) . & R Z KK 1(IRS1) | BER 1k
IRS1(P-IRS1) . ZELAME A RALHE(ACC) . B2 fk
ACC(P-ACC) (1 : 1000 % B ) . N2 & I B —actin
(1 :50000% %) T4 CHH T . A —Pr=
H 1 h, BT RGN 4 | shik s &
HCHLABAL AT 25l BRI ORAE . ] Image J K153
M4 K BEAE,  DARA 2 /N BRUF L 4L 3 R AR 5 00
TR BT A A 5G4 3RIB IR

1.7 SHirZEAE I SPSS25.0 J ik #EA 188112 0y
Hr, H Graphpad Prism 8.0 A4 #EAT/ER o & %k
DIBHE AR ERE (v +5) Ron, Z A1 FUBCR R R 2
&SN, HIE 24000 % K F Dunnett #7565 . P <
0.05 M EFAGIFE L.

2 #R

21 HAMASL/IMRERE. FRELER W&E3.
GANTRE 8 8 )5, 5 Control 41 L%, Model 41 MASL
NIRRT . T N (P <0.05) . 5 Model 41
Fb 4%, SIZ+SZ #4 MASL /N BUMR B 2 . BT o 42 B A
(P<0.05),

£1 NASIEHZE
AT 04y 14 24y 343
Bl (%) <5 5~33 34~66  >66
JHF 240 S BR A AR T bk Kt -
AN 3 X <24 2~44 >4
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#2 qPCRSI¥FE7I

EHAT HEP AR 5IIFEI5—3)

] . 3 GAGACCTTCAACACCCCAGE
B (Bactin) A e CGOACEATTTCCC

i GCTTCAGGCAGGCAGTATCA
T TGCAGTTGTCTAATGGGAACG

g : TGGACAACATACTGCTAACCGAC

HAZ-1B(IL-1B) b

INFE_ _
FA-1011-10) MO i CCTGEGGCATCACTTCTACC
AR R E -, Tl : GGCGGTGCTCGCTTTGTA
(TGF-B,) Tl : CATGGCCTTGTTGCGGTC
IR AR 1T ol B Collal #: GAGGGCGAGTGCTGTGCT
(Collal) O R GTCCAGGGATGCCATCTCG
a- AR ety L CCCTGAAGAGCATCCGACA
(a-SMA) B2 R, CTCCAGAGTCCAGCACAATACC
N - #: GTCAGATCTGCTGTTGAGCACAG
RIRR & o
IRiH iR (FASN) Fasn e AATGATGCCGTCAGGTTTCAG
R CE AEA i ACAAAAGCAAATCACTGAAGGAC

Srebfl

1¢(SREBP-1¢) TE: GGGCTCAGAGTCACTACCACC

*®3 HBAMASLIWNRERE. HREBLLE (v+5) g

45l % /N A B /N BURF it
Control 41 6 24.20+0.97 1.01£0.08
Model 20 6 27.60+0.51" 1.23+0.05”
SIZ+SZ 4 6 25.73+0.63% 1.06 +0.09?
VA 6 26.44+1.63 1.09+0.15
SIZ 4 6 26.40+1.28 1.15+0.08

E: DL Control 2213, P<0.05; @5 Model 28 bt 4%,
P<0.05,

22 FHAHAMASLINERAEALHELBLHERIEE I
1. Control ZH JIF 41 245 K M , I 40 M TR 25 1E 8
Model ZH /)N BRUH-2H 21 ] W, K o K /INAS — 9 fig i 2 3
B e R AL AL SIZ+SZ2H . SZHH SHA
HAR AT H R T D, Hovh SIZ+S7 2 B AOCR 3
B3, MSIZA Bk,

Control4 Model2H

B1 &KEMASL/INRIFASR

SIZ/ISZAH SZ#H

2.3 FBHAMASL/IMBRATAHALRFENASITESEEE W
Fe 4, 5 Control H HA, Model 4 NAS & 3 1 H AT 40
FELRG I AE | /N N e E 43 B 843 T iR (P < 0.05) o
5 Model 41l 8%, SIZ+SZ AU FAMMIAEAGAS . /NI 48
FEVE J A BT FEAR (P < 0.05) , SZ 28 JIF- 40 i g 1)y
AP FEAR (P < 0.05) o SIZ+SZ 20 1T 41 A 17 725 1 43
KT Sz4l, HERTGIT#1E L (P>0.05),

x4 HAMASLINEIFAHAARENASITESLLE (v+s) I

Control 41 6 0 0 0 0
Model 1 6 2.17+041Y 1.17+0.417 0 3.33+0.527
SIZ+SZH 6 1.00£0.63% 0.33+0.52% 0 1.33+0.82%
Sz 4 6 1.17£041% 0.67+0.52 0 1.83+0.75
SJZ 4 6 200+0.63 1.00+0.63 0 3.00+1.10

E: D5 Control 424, P<0.05; @ %5 Model 48 3t 4% ,
P<0.05,

24 HHEAMASL/NRAFALRTG. ALTAKFELEE W
%5, 5 Control H H#, Model /)N RATEHLE TG K
T (P<0.05); 5 Model 40 48, SIZ+SZ 411 SZ 4H
B PTG K F [ I (P < 0.05), SIZ+SZ A ¥{E
BESZAIMS /N, (A28 m] i = R g E R L (P>
0.05) . 15 Control 4 L%, Model 41 /> LI ALT 7K
S E ETH(P<0.05); 5 Model 41 He 4%, SIZ+SZ 4
I SZZH Tl ALT KV 2 T (P < 0.05) .

25 FHAMASH/IMNRERE. FRELEK Wke,
HFD B4 i /A5 29 kK 18 JH)5 , 5 Control £H Fb
3, Model ZH MASH /N A BT & . BT &3 Jn (P <
0.05) . 5 Model 40 Fb#5, SIZ+SZ 41 MASH /]y fRUAA 5
i TR FEIR(P < 0.05)

SIZH

HE & ( I 100x, T 200x)
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x5 FAMASL/INRAFBALRTG. ALTKPEEE (v +s) #6 FHHAMASH/INBRERE. FRELE (vxs) g

o5l B P42 TG(mmol/g)  IfiLH ALT(U/L) 41 5l Ak ANERAR i /N B I

Control 21 6 11.69+2.75 15.94+3.36 Control 4] 6 27.46 +0.39 0.95+0.06

Model £ 6 20.17 +2.727 24.66 +6.47V Model £H 6 48.38 +2.79Y 1.98 +0.59

SIZ+SZ #H 6 15.08 + 1.64% 16.09 +2.58% SJZ+S7Z 41 6 41.98 +4.82% 1.21£0.45%

SZ 4 6 15.56 +4.34% 15.81+5.99% SZ 4] 6 47.53+5.41 1.70 +0.61

SJZ 40 6 16.27 +2.68 16.92 +2.26 Z: D5 Control 2L 4, P<0.05; @5 Model 41 ¥t % ,

7 : D5 Conwol 411t 35, P<0.05;

P<0.05,

26 FHMASH/MRAFAHAZLEH

@ 5 Model 48 3t %% |

ERXBERILEK W

K2, IEW A4S, AR/ h—5

YL /N BT 20 2R B 7 T i

Control

B2 &EMASH/MRAFEALAHERE( L 100x,

Vi 2SR 2 i

Model

2.7 HHAMASH/NRIFHLARIENASTFSELE UL
%7, 5 Control ZH L4, Model ZH NAS 7 2 1% 2

iiayilsgligea

NN S T DR =N = S N

SFFE(P<0.05), 5 Model 2H L8, SIZ+SZ 2H 41

MR AE . ZNIE N SRE . A
I BIREAR (P <0.05)
ZERIG R X (P>0.05),

i TERAEE AR VT S

SZ 2H NAS F R4 W7 X Sy

F7 EHEMASH/NRATHLRE NASIES bR (vxs) )

Mo AT

45 %{ Rl JINHE N R AE

I e

4/
s NAS &5

Control 41 6 0 0
Model 1 6 2.67+0.52" 2.00+0.63"
SIZ+SZH 6 1.17+0.75% 1.00+0.63%
SZH#H 6 233:052 1.67+0.52

0 0
2.00+0.000 6.67+1.03"
0.83+0.75% 3.17+1.17%
1.83+041 5.83+1.17

7 : D5 Control 41} %, P<0.05;

@ 5 Model 28 1t %% |

P<0.05,

SBREEAE , I PERE R 0 A AE AL s A TR AL
SIZ+SZ /N RITH LR W AR VERR BE | RBRARAE L %

E AR 8 R, T SZ A E AW .

SJZ+SZ

SZ

T200x)

%8, 5 Control 4 L3, Model 4H/NRATFAHL TG . I

HALT &

(P<0.05);

i ¥ T (P<0.05) .
SJZ+SZ /N R HFH L TG, ML ALT &
M SZ H /N AFHLL TG, MiLih ALT & #

ERTG ¥ E X (P>0.05),

L5 Model 41 %5,

i FE A

*x8 RAMASH/IMNRIFHELATG, ALTKTELLE (v+s)

| BB HF4HZ TG (mmol/L)  IfiLiE ALT(U/L)
Control £ 6 19.53+1.42 24.94+11.86
Model £ 6 25.49 £2.05Y 147.34 +61.137
SIZ+SZ4 6 18.99 +3.99% 62.52 +46.80%
SZ 1 6 21.08+2.76 141.17 +37.96

Z: D% Control L3R, P<0.05; @5 Model 41 3t %% |

P<0.05,

29 HTHMASH/PMNRFFHAZLA

IL-10 mRNA

P<0.05,

2.8 HBEAMASH/MNRIFHLATG, ALT/KFELEE W

IL-1B.
KERMETNF-o /K EELB W39, 5 Control ZH
Fe#, Model 2H /N AL U AR R [H 1 IL-18 mRNA
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K EFH(P<0.05), HLRKEF IL-10 mRNA KT
W (P<0.05) . 5 Model 41 L4, SJZ+SZ 4 IL-1B
mRNA 7K F F F& (P <0.05), IL-10 mRNA /K°F |7}
(P<0.05); SZZH2Wfabr2 R BTG T2 L (P>
0.05). M4, Model 41 IfiL 7 TNF—a 7K *F-%% Control 41
FHE (P <0.05); SIZ+SZ 435 1 TNF-a 7KF-45 Model
HER(P<0.05),

R FHAMASH/NRFHEZAIL-1B. IL-10 mMRNAKER
miE TNF-a K FEEE B (v +5)

211 #£&%HMASH /MR FBG. FINS 7k % HOMA-
IRELLE WFE 11, 5 Control 4 %S, Model £ /)y
SLFBG. FINS /K5 HOMA-IR {4 % I (P<
0.05); 5 Model 41 He %5, SJZ+SZ 41 FBG. FINS K
5 HOMA-IR {54 . % F R (P<0.05), SZ 4 /N
FBG /K ¥ }2 HOMA -1IR {f . & F & (P<0.05), {H
FINS {22 5 L4t 5 5 X (P>0.05); SJZ+SZ 4
HOMA-IR {H# SZ 4 5.3 F % (P <0.05).

F11 HLEHMASH/MRFBG. FINS k¥ X% HOMA-IR{E

41 5l R4 TL-1BmRNA TL-10mRNA  TNF-a(pg/mL) B (v es)

Control 41 6 1.00+0.31 1.00+0.32 271.92+46.40 o B FBG(mmol/L)  FINS(mlU/L) HOMA-IR
Model 41 6 551+1.67" 077x031"  533.32+45.88" Control 41 6 0.69£023 2225457  0.69+0.33
SIZHSZH 6 1460347 149£029%  343.70+53.96° Model 6  7814268° 47.78+5.13° 154044957
7.4 6 291+1.09  1.19+037  466.6354.00 SIZASZH 6 38040552 283444110 45115580
#: D5 Control LI 4L, P<0.05; @5 Model 41 5 # s7.4i 6 520+1.567 3883+3.16  8.94+1342

P<0.05,

210 & A AHATGF-B,. Collal, a—-SMA
mMRNAKFELLE U310, 5 Control A L, Model
2H /N B2 4 AH DG O3+ TGF-B,. a—SMA FlI
Collal mRNA KT+ (P <0.05); 5 Model 41 b 45,
SIZ+SZ 4 TGF-B,. a—SMA il Collal mRNA 7K *F-15
FEAR (P <0.05), 11 SZ 20 3 W48 hn A8 fk L HE 117 5 &
(P>0.05).

®10 HHFHELTGF-B,. Collal, a—SMA mRNA

E: D5 Control B4, P<0.05; @5 Model 2B}t %5, P<
0.05; @5 Szuwiz, P<0.05,

212 KAMASH/INRAFALP-IRS1/IRS1. P-AkY
AKtEBHRIALLE WK 12, 5 Control H L4, Model
M/ H LS R AE 5 55 F P-IRSL. P-Akt,
P-IRS1/IRS1. P-Akt/Akt 3 ik 7K F &A% (P <0.05) 5
5 Model 4 M %5, SJZ+SZ #H T i P-IRS1. P-Akt.
P-IRS1/IRS1, P-Akt/Akt /KF-F+ 55 (P<0.05), SZ4
U P-Akt, P-Akt/Akt7KFF+E (P <0.05).

213 &HMASH/INRAIFHAL P-ACC/ACCER %

IKPEE B (x+5)
i B TGF-B, a—SMA Collal EEEE WK 13, 5 Control H LA, Model 2H P-ACC.,
Control 41 6  1.00£0.16 1.00£043  1.00+0.65 P-ACC/ACC /Kt E R (P <0.05); 5 Model 41 Lt
Model 41 6 339+1.60" 2.01+0.96° 2.86+0.89" B, SJZ+SZZH P-ACC, P-ACC/ACC /K &+
SIZASZ 4L 6 14720242 0.82+0.72% 0.77+0.40? (P<0.05), SZHXHA Fytas, BERILGITH
SZ 6  345+1.60 1.48+044  222+0.69 BX(P>0.05),

i: M5 Control 4435, P<0.05; @5 Model 4 It % |
P<0.05,

*12 &EAMASH/NERFHALAP-IRS1/IRS1., P-AkU/AKtEAFRIELLE (x+5)

4 il AL TRS1 P-IRS1 P-TRS1/IRS1 Akt P-Akt P-Akt/Akt
Control 21 6 1.00 +0.00 1.00 +0.00 1.00 +0.00 1.00 +0.00 1.00 +0.00 1.00 +0.00
Model £ 6 0.69 +0.34 0.42+0.14% 0.56+0.217 0.89+0.11 0.73+0.14Y 0.82+0.09”
SJZ+SZ 40 6 0.64+0.16 1.79+0.63% 1.23+0.37% 1.13+0.16 1.45+0.24% 1.25+0.08%
SZ 6 0.78 +0.40 0.93 £0.62 0.85+0.21 1.08+0.31 1.13+0.06% 1.07£0.13%

7 : D5 Control B34, P<0.05; @%5 Model 2B3t45, P<0.05,
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#13 FAMASH/IMNRETAL P-ACC/ACCERFIEE (vt 5)

| R ACC P-ACC P-ACC/ACC
Control 41 6  1.00£0.00 1.00+0.00  1.00=0.00
Model £ 6 068051 023+0.117 0.39x0.18"
SIZ+SZH 6 0.81x029 086+0.26% 0.75+0.13%
SZ 4 6 066032 047+040  0.52+0.09
E: D5 Control LB 1%, P<0.05; @5 Model 48 1t %,
P<0.05,

2.14 & A MASH /I R BT 4 42 FASN, SREBP1c
mRNAKF b3 W3R 14, 5 Control 4H 5, Model
ZH FASN, SREBPlc mRNA ik /K B # I & (P<
0.05); 5 Model 4 LL#¢, SJZ+SZ4H FASN. SREBPIc
mRNA £ 35 K °F I 3 B K (P<0.05) , SZ 4 %F
FASN . SREBPlc mRNA ik K-35 K- To W i 5%
i (P> 0.05)

*14 KEFFELFASN, SREBP1c mRNAKFEELE (x+5)

4 il AL FASN SREBPIc
Control £ 6 1.00+0.44 1.00 +0.20
Model £H 6 2.46+0.547 1.86+0.447
SIZ+S7Z 6 1.66 £0.29% 1.30+0.302
SZ 4 6 1.97+0.35 1.69+0.75
E: D5 Control LA 1%, P<0.05; @ 5 Model 48 1t %%,
P<0.05,
3 itit

SRR R T BN K A & AL AR 3087 7
PR S T H I PR AR 5 5 FH 5 R G 6 o3 3R
R Y BTSSP BRI B DN g AR A AT
FHR B0 iE 4 4 FAE B m kR h AR, (B 51 IR
MASLD o [H = A r 22 57, H AL el 2 R 2 DA
W3 A 22 PR 2R 0 0 A LT, — et T R SR
o b 2 s T AR AR I S ] P T
MASLD #5571, {H AL HAGE RN B R, Mt
T, ARSI E TR R PERLY 51 IR MASLD 9 %
Az AR it R AR, AT SR AE™ I PR B
SRR ETE S @ MASLD #58 , Hirh g 5
BRI A5 510 3 Py A7 551 PR MASLD J5 B A48 b 22
WA AL A, R MASH FrEe®, 1 B
B H L T BN NASH G AR IR B, B T —Fh &
Al A E AR IR AR, BTSN
GANREM, WFFE R, SCFh NASH AR I FH 3 AR ]
DIASEHL NAFLD AN [R) 2 J8 B BEY . 764G O o A &

KMEI -55(55% Fobl, 45% AR ST T o,
SR R 20 W 4 LU Bl fit P e T AT Ak b 42 T B
WiAS P S3Ah, AR R B, A LG T R M R
BEUREE, {7 FH = i AR £ 1505 VR VAR S /70 A M R 72/
U128, JEREFINAFLD A e R AR, Bk, 48
F 5% R AUV J7 PR IR 1Y GAN B HED 3K 5 5 b
AR /I RS ) st i) e 57 B 300 R 8 3] MA LD A58
RI(MASL FIMASH) , VLBHEGUHE T 6 = F 3%
(SIZASZ)WVEIT, FH5SJZ. SZ 5T FkSUy #E i 7
FeAs .

K GAN R4S 8 il i, AR 4 /I BRI o o
S RFR RSN, FIE TG it i ALT K- X444 iR 41
T, WAL @R A8 PE, 4878 MASL @4
WY o SIZ+SZ T 1] b 2 00 I ZUNg I A8 Ve KR
VE BRI AFREFE AR, SZXTHFAR WA ME . AFThfEde br
A UCEBOR A QIS 2, 1 SIZ W ISR v AL
Ao DR T ZE G 4% 2 B2 FUAR Y SE S, IR
T SZ %+ HFD 75 5 1 /1N B MASL AT B B 48 A -,
SRR 5. MAAIERAR SR, SIZKE
5 % 2 S AE AT e MASLD FE ek, (HJC s
SIZ AT USRI W X 4GB A AR5 R FH
25 G PAE T SIZ PG T iR, BB Z AR SRS
IR, A, AL BEA: N SIZ T 15 MASL ok
B S TE I AN, X S AT A5 R — 2, {E
PR, FAR SN fa N6 45 <0245 SIZ TE A WA
FH, 1B SZEEA SIZ XTI MASL B4R F R4 22 ELAR
T I SZ,

FT BRI AR, 2 WS SJZ+SZ L J SZ
Xof 7F i 1) MASH B B (/N BRSS9 4 FH . HFD I
e AR WEA R BEUOK 8 H S, NEUA TR . i E
EROM, FFALSUH BL™ AR AR IR A A R A ER
FEAZ R A VE A B, 457K MASH B8 L 2y 4 57
SIZ+SZ 1 i) 2. 35 2 3% T MASH /)N B3 2H 40 P 3
FL RN ER TR TR & TG, 1My ALT K
S, TR SZ BT ISR AN B . IR AR
SLAEHERT IR AR S U, 4k i & 4, NF-«B
{55 0 MG A T RAEH TR, ABTHEE
IS Kuffer 00, {2 0E MASH B BE R, AT 45
RBIR, SIZ+SZ T Hn] Wi FEA R T JE 14 /N R4
AUR RN T IL-18 FIF IH I PT R T 1L-10, [RIAS
AR PR LS TNF-a K- A8PE SE nl R B A1 A
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TR AT YA, 43I K AN A IR an T 79 I 7Y
IR EE T, SEHERTEF AR, 2 5 Ao L 5 A R A
A8 it 14 S B 40 L LR T~ TGF—B, 5 AR AL Y & 2E Kk i %
IR 20, 1] - SMA 5 8 DA Sy Sz JHF LR A0 B 3 0%
A4 A B 5 ER ., FEARBESE T, SIZ+SZ A
MASH #5/N FUFZHZ TGF-B, . a-SMA 5 Collal fY
FRWA W E T REN. XEgERIR SIZ+SZ Al ek
e /NEUMASH, 1 S e Y SZ A B0t SAEN B 5

5 25 T R AR B AN B o300, E A R B3 2R R 2 41
WHFIE . LA FIRR B 4L 80h S5 5 E 2 k85 &, 16
FEIRS I E— A0 Akt o & nlam oo i SOk HE 5%
SR 0(Fox0) 8 2/ T i A8 R 5 28 1 K40
ROBER, IR s . RRa . WS
A FORE B BCAE B AR T 4 RO R 5 2 Y
RN RERPIRAS, W AREETE . RAE . 5 UM DL
B IR 3R T B A VIR R AR ) i A R PN T
P 8 S 2 AL S R, 15 S IR IRS T Akt S5 R
RIE 50 TERATEZAFRIE 06w A3
S PR R AL T R, 78 UE S SJZ+SZ 24 ) 550 10 il
b, ARSI TS R ARG AR H X MASLD fy
YEFIBLE . 78 MASLD i BEAL S, TEig R IR “—
WATH” S RIE AR “ZWATE” #ul,
B ZHCHOE A R R MASLD & A & JR 14 G A BR 45124
HAT s i L 2D Re b as , f2fd B K i ™ A= i
G R T s i B AT . W B R AR HTnT
P2 SE BT A e A s, ) B R 2 28 60 A S A 0 il 4
14 2 255t T I = FF P R AR R o R A e D 2
— AR e F T, IR RAE . AL — RS
o I AR, fRE MASLD #EJRI . ASHF 5T A6 0 /1N B
i FPG. FINS/KEIFHHE HOMA-IR(H, 455 BRixX
SEFE bR AE MASH ALY /N b i 25 B, SIZ+SZ 11
AR, 4878 SIZ+SZ T 2% R G R  E G
AN, SIZ+SZ 1 33 %5 MASH /)N BRIP4 409 T &Y
IRS1 5 Akt BBERR AL /K-, 5 BH LT 8035 MASH /)N R
JF IR Ji 2 22T . ACC R A2 1 IR 7 1 BN Sk 5 1l B 17
il B o R AR Ak O BT A T PR, ACC B 1R A o HL Y
T, AHFSE & B SIZ+SZ 7] B 2 bR AE RN U
HY P FRERBEIRIL ACC A . BAN, TENIR A
fit} FASN. {2 #F B 0T & Al 43 7 3% 35 19 1% 7 5 I 7
SREBP-1c 7ERERIZH P LY R, SJZ+SZ T T L ik
FRE L X s R K SJZ+SZ P MASLD HIAE AL

il 55 8 48 IO B 2R 49 1 5 AR AR G .

MASLD HJ& F B 2# i . FUR . J&T . I
FEVaWE . B AT TR, SRS INE T
NS i, SRS THE REZ . GIEIRTE
4) = “PEORE D, SEEERON AL WOk
WA, BREFR, dEm SRR AL, KB iTA
W, A4 MASLD i & /£ &R, (FiE4a4 - &
BRI Hl R AL, AR, MR E
faan b, Wk REf, B <, B m
g .” — BN A MASLD A9k AL 22 LA Lk R #R A7
A A JAL 4K 28 U AT A Sy LR 9T B OB DD A A . AR TSR
SERLWoR, R DT SZERA NS Iy SIZ X MASLD 91
FHEEAE 50, 10X Bl 265 7 o A8 A L 98 s )
A MASH, S AMa IR 7 LT JEy 78k, ok fi
PRI . BRASHEIA ) 4 AR 4l

28 FRrik, SIZXF/NER MASLD W E4/E ), Sz
PO AR BERAR 1) MASL A BCEVE R, SIZ+SZ X% 54010
ot B A B B MASLD ¥ B & e E A, JLHAE
MASH /)~ RS Y rb B g R 3L AR F S7 Bl fiff FH 9 24
o AN, SIZ+SZ W VE IR A2 AT BE 5 45 e 5 2R K
ook Ng AR AT 56 . SIZ F1 SZ ¥k 4 i )5 7],
ATIFFE Ry HE A fif TG YT MASLD B BR Ry FH #2468
WAk . RIEBHREE “DAFIEE” Bg, ASAFIT LR
AT 2R UE T AR | BB AR B MASLD R
AL AR AL B VA W IE W, A 25 T MR b EE 2y
WITRE N, TR EAGEAE ZH 0. 28N
BVRRPE S SLFRATTIG N SIZ+SZ (2555 Jot K il B L
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