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éE{i.% B (transforming growth factor-B, TGF-B) #5'F JS1 U L /F AR M VELBAL, 457 EBAR FHifE, KM A%
%M. gqRT-PCR. Western blotting /&Il a-SMA. COLI1A1. COL4A2 FIJEJi 4@ & IR 30| K+ 1 (tissue inhibitor of
metalloproteinases 1, TIMP1) ik, RHAMZS LY 5 FX. 20T H 50T 50 EBAR B4 446 003
TEMLHI, 7R FH Western blotting SE KREEMLH . £5R  JHFAF4Eb /N R H, EBAR 235 FRAK /N BRI T8 250 5% i 3ds o 2
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Ethanol extract of bran-fried Atractylodis Rhizoma alleviates bile duct ligation-
induced liver fibrosis in mice through metabolic regulation
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Abstract: Objective To investigate the therapeutic effect of ethanol extract of bran-fried Cangzhu (Atractylodis Rhizoma) (EBAR)
on bile duct ligation-induced liver fibrosis in mice and explore the mechanism of its treatment for liver fibrosis from the perspective of
regulating hepatic metabolites. Methods C57BL/6 mice were subjected to bile duct ligation to establish a liver fibrosis model and
treated with EBAR for 14 d. Levels of liver function markers and inflammatory cytokines in serum were measured. The expressions

of a-smooth muscle actin (a-SMA), collagen type I (COL1A1) and COL4A2 in liver tissues were detected by immunohistochemistry,
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qRT-PCR and Western blotting. JS1 cells were induced with transforming growth factor-f (TGF-) to establish a hepatic stellate cell
activation model. After EBAR intervention, the expressions of a-SMA, COL1A1, COL4A2 and tissue inhibitor of metalloproteinases
1 (TIMP1) were examined by immunofluorescence, qRT-PCR and Western blotting. Network pharmacology, molecular docking,
molecular dynamics simulation and metabolomics were employed to investigate the potential mechanisms of EBAR against liver
fibrosis, and key mechanisms were validated by Western blotting. Results In the liver fibrosis mouse model, EBAR significantly
reduced liver index, serum liver function indicators and inflammatory cytokine levels (P < 0.05, 0.01), significantly inhibited the
expressions of a-SMA, COL1A1 and COL4A2 in liver tissues (P < 0.05, 0.01), significantly alleviated hepatic fibrous tissue
hyperplasia and collagen deposition and improved pathological damage in liver tissue. Network pharmacology analysis revealed that
Atractylodis Rhizoma exerts anti-hepatic fibrotic effects primarily by regulating signaling pathways such as adenosine 5’-
monophosphate-activated protein kinase (AMPK). Metabolomic analysis showed that EBAR affected the generation of various
metabolites in liver tissues of liver fibrosis mouse model, particularly metabolites related to the citric acid cycle and fatty acid
metabolism. Further mechanistic studies demonstrated that EBAR exerted anti-hepatic fibrotic effects by promoting AMPK
phosphorylation (P < 0.05, 0.01) and activating AMPK/silent information regulator 1 (SIRT1)/peroxisome proliferator-activated
receptor gamma coactivator-la (PGC-1a) signaling pathway. Conclusion EBAR exerts anti-fibrotic effects by activating
AMPK/SIRT1/PGC-1a signaling pathway and regulating hepatic energy metabolism.

Key words: bran-fried Atractylodis Rhizoma; liver fibrosis; metabolomics; network pharmacology; molecular dynamics; citric acid cycle;
fatty acid metabolism; atractylodin; atractylenolide I; atractylenolide I1; atractylenolide I1I; AMPK/SIRT1/PGC-1a signaling pathway
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VAR SCXK (1) 2020-0001. zhiasE i &
(23£1D) C. HHXHRE (65£5) %MHEEH, 12h
JCHE/RRIEEIN, HHBEEYOK, ERNERETR 7 d.
B S ae 28 W Ak v R 2 KA S G B 2 By st
(k15 00273385).

NRIFFETE IS1 40 Git'S HTX2388) I H ¢
WAMRHHE R A A .
1.2 ZA5#f

GARKAWAEE LS, ZFHChEL T
MEEIR L AFRHEY T TR A. lancea (Thunb.)
DC..
1.3 Zm5its

X ER N ERL (A5 PS010510) FAR g
I (L5 PS010511)+ FIARABEIL (Hit5 PS010512)+
HARFE (L' PS010182) 1y B A A HEAA
FRAF, FRESEIIKT 98%; HihmE-3-5 i it &
( glyceraldehyde-3-phosphate dehydrogenase ,
GAPDH) Hifk (b5 60004-1-1g) oI NUILZ)
1 Ca-smooth muscle actin, a-SMA)HTAA (L5 14395-
1-AP). I )& (collagen type I, COL1A1) ik (Hit
5 67288-1-Ig) HEE (45 67-56-1). & b 244
T EAEE Merck AF]; LB (b5 51101) WE%E
| 2R BR W R B AT B A 7] s N-FP R -N-= I B e
=R (BSTFA, #t'5 FM05241802). F4%
R (iS5 BCBZ8981). MkmE (#t*5 SHBK6453)
W H 2 [E Sigma Aldrich A #]; #ALA K E7-p
( transforming growth factor-8 , TGF-B, it 5
PKSMO041167). H4Hs%-1p (interleukin-1B, IL-
1B) ELISA ifl& (#it5 E-EL-M0037¢). JHRR
HEIAF-o (tumor necrosis factor-o, TNF-a) ELISA
W& (k5 B-EL-M3063). IL-6 ELISA it & (it
5 E-EL-M0044¢) 1 B BB SieE e A= R B A
H R A & ; ABScript III RT SuperMix ( it 5
RK20429) 1 H B % MR s AR IR A 7
JHH SYBR qPCR Master Mix (b5 Q711-02) JHH
e R AMERE AR IR R A IR A F] s N R A IER,
W (alanine aminotransferase, ALT) F& 7 &
(#'5 C009-2-1). RAAMRAILL TSN (aspartate
aminotransferase, AST) FMA7F & (fit*s C010-2-
1) I H A TR 7T . IR BRI A
W (adenosine 5’-monophosphate-activated protein
kinase, AMPK) $i{&. p-AMPK ik, JTEE S
FAF 1 (silent information regulator 1, SIRT1) i

A i BB S T OE S2AR v SLBUE - 1a
( peroxisome proliferator-activated receptor gamma
coactivator-la, PGC-la) HifkIE H3EE CST AH.
14 1435

FA1004 BYH1 R (g ok PR 23R
HIRAFD; BTC-8) BB A BIFHEN (AR}
i & HlIEARATD; Eclipse Ci B 1FE B % 6 R
B (HZ Nikon A#]); 1580R B % ThEE B0l (i
Gene Company Limited A 7] ); Nano-600
EZRE E N EN (BRI AR A A D;
qTOWER3G %% )¢5 £ PCR X (& [E Analytik Jena
AG AH]); Agilent 1260 BUAH (35 4% (35 [E Agilent
~NF]D; TRACE 1300 BYAHEE-FE RS (EE
Thermo A H]).
2 Rk
2.1 MEHEZF S
201 ARG P R A3 IR 0 e AN EE RTINS A
TCMSP #i#f % (http://ibts.hkbu.edu.hk/LSP/tcmsp.
php), € FIRAEYIRIF FE =30% 12524514 =0.18%,
i i & AR VG YE R Sr s SYMMAP # 4 &
Chttp://www.symmap.org/ ), ¥ & 1 AR AP0 FH & =
30%, FREGAREMERS; . & 9F 2 AN PR ) i
AR, IEMIBR E R A, R R R R )
SMILES 5 5 A SwissTargetPrediction (4 /% Chttp://
www.swisstargetprediction.ch/) TR P4 il 73 HE 14
212 HFEF4EEAREE RIS B OMIM %
P& (https://www.omim.org/). DisGeNET #(#z &
Chttps://www.disgenet.org/) 2 GeneCards %\
Chttps://www.genecards.org/ ), F5 2 K41 “liver
fibrosis” Fll “ hepatic fibrosis”, 315 £F4EAL I FH %
SRR A 3 AR ERN S R G, L2 &
RrH iz B SR ORI R B R A, ARSI
LRYAEA B A OGRS A ARTE 1 L T R S T
FAEMERE S FAMAEE TS Chttps:/www.
bioinformatics.com.cn/), Z:fil|F3 B, 15252 4E4H
Moo BRI R U 2R 4E 4 i1 AR S, JFig H
Cytoscape 3.10.0 AR Aa 4« 254175 1 il - R -
7 ML
2.1.3 AU E 5 - BT ELAE A (protein-protein
interaction, PPD) W45 G2 B2
String (45 &£ (https:/cn.string-db.org/), B EIFI N
“homosapiens”, A BRI\ A+, 4351 PPI 2%,
A Cytoscape 3.10.0 ¥, it Centiscape 2.2
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e A A A B AR O 8 A% O R . R RO EE RN
STRING #fs b, A3 i MAH EAER R &,
F A Cytoscape 3.10.0 FAF22 il % O FE 3 PPT 4% .
2.1.4 FEPIAIK (gene ontology, GO) Lfg M 5t #R
ERNEREKHAHF2F (Kyoto encyclopedia of
genes and genomes, KEGG) HIE & £
“2.1.37 TR RS B %L S AL 2 DAVID %
¥ & Chttps://david.nciferf.gov/ ) , W) Fh ik £ A
“homosapiens”, FIXFKMEEN “genelist”, WE
SELECT identifier A “ OFFICIAL_GENE_
SYMBOL”, #4T GO TR KEGG il #% & 5 734
GO M KEGG 27 ilid¥ P AEFHFA4 T 10 ATHT 15
s R, BEMAE ST AT
22 SFRESSFHAFEEMN

M PubChem #(## % (https://pubchem.ncbi.nlm.
nih.gov/) T HIHFVER T I, PDB AU 2
(https://www.resb.org/) NEFE R EH 3D 4#4°C
f, i@if AutodockTools 1.5.6 #KA4AbFR 1R AF &
pdbgt 3CHF. ¥ Autodockvina 1.1.2 - BLAK S
SARHAT o104, TP RIS S R A
R 34RE, 1E PyMol FAk Aot 285 kAT nf Ak .

i Gromacs 2022 # X R G347 100 ns
MD #&#l. & H i KH CHARMM 36111135544,
BLRH S5 MI t GAFF2 73525k . KA A
P %A, W E AR S SV BT &
H. KA TIP3P KA /Ky FHEARR & T,
AR AN 1.2 nm 7K G081 A F kL1 A%
Ewald 1 Verlet 57y nl AL B AH HARH, BEJS
BEAT 100 000 2 [ 58I0 55 45 R 2511 AN A58 45 T 2R
2P, IRAEECON 0.1 ps, FREEIE] N 100 ps 5
oho YEAEAEFN O A BAE I P4E A 1.0 nm FEUEE
. REIEEERE (310K) FEE (100 kPa)
THIH Gromacs 2022 #AFEAT 73130 J1 AN, St
1T 100 nso
2.3 EBAR WHI& RS 54
2.3.1 EBAR il 4% (REZHL) 2025 SRR
E, WA, HEE GEN 0213) M &R FRmIR
i, AIRERDAEAR. B 100 g BRISEARM T,
W, F 10 AR 80% LB A HEEL 1 h, BB,
JEBORAG I LT8R, PRI N 30.0%.
2.3.2 EBAR W54

(1 BRI S & B 10 g ZRIbE AR R
T 100 mL 77 Z& 7 HEEBE A+, A 50 mL 80%

R 1h, WE EIEW I 0.22 pm B ALK
FLuERESES, RPfS RSV

(2) IRA XTSI H . BRABRL. AR
PRI AR PYBSIIL, 5 A 28X Rt PR e o ol 7
AR PIBEEL 0.786 mg/mL. AR EEIT 0.074 mg/mL.
FI AR NEEIL 0.077 mg/mL. A Z 0.071 mg/mL [
RAXIRGIER, T 4 CHRAF

(3) i ZA4: Agilent Cis tAitiAE (250 mm X
4.6 mm, 5 pum); MM NLIE (A) -0.1%RBEERK
W (B, FRIEWEM: 0~15min, 45%~50% A;
15~25 min, 50%~56% A; 25~50min, 56% A;
50~60min, 56%~70%A; 60~70 min, 70%~80%
A; 70~75 min, 80%~95% A. FFiF 30 C; &M
M 1.0 mL/min; HEFEE 10 pl; SLAMEIP KN
220 nmo

(4) SEME: #% “2.3.2 (3)7 TR ikt
5E, R FH R B B (] 45 6 8 AR IO RE AR AT 58
e, FIRAMRE (BRifEfiZeiEs) 245Gl
TR, MEMSHAARNEL AARNEEIL AR
WERIITFI AR R & & .
2.4 FHYPSELE
241 FIRWEKEE MR (REZ ) 2025 FFiR
HHEE AR IR AR AEF R (60 k), A RIAE H &
N 150 mg/kg, ANE/NRZBIMH#HE RECH 12.3,
THEH/NRIERGEN 1.845 g/kg. T EBAR
FIIRELE N 30%, #§ EBAR MIZE RGN 554
mg/kg. WERGIE (554 mg/kg) WONEFAEA.
4 f55F)E (2216 mgkg) WoNEAIEEIATER,
242 . EHR5%Z) ¥ 40 REME C57BL6
/NEREEHL R TF AR AL A EBAR ik =157
i (554, 2216mg/kg) H, 4 10 R /MR ip K
EL LG AR, R R RIS, K TR
IR IR . BRiRT AR AR TR I AL
Ab, HAR BB A nT R b L4 2 0] IRUE iR AT
WELEI, BZEEGIRRENA K. KRG 48h JF
U524 AR TFARH AR A ig A F 5 /K (10 mL/kg),
B Y o R ig RN 0.055 4. 0.221 6 g/mL
) EBAR ¥ (CAAEFRER/KECHD, 1Wk/d, L4y
7§ 14d. R4 H /N RIS sIRAS Kt &1
Blo RIREGZi)GE 1h, RAIRBRMFRIEREL M Tt
BE R, B I I SO LR AR N, B A
MR E T 4% 2 EHWE, HRGAFT-80 CHH-.
2.43 FFUEFRECGIE 03/ BAR SRR 1) AT
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MR E, THEFIERE.

JFF FUEHE = I /A
2.4.4  IMLIE DI RE K RRE R 77K F R Rl HY
4=, 4 'C. 3000Xg B0 15min, 43 &8 MG, %
MRS B E ALT. AST 35 & IL-6. IL-
1B« TNF-o 7K
245 HHHZURESRN HET 4% 2 KPS
[ 58 PRI 2R, EAT CREIK S Al e, 1)
Fry 895 K241 (hematoxylin-eosin, HE ) Masson
A Sirius Red Jeth )5, T R4 T W ZEHHA
24.6 RAEHMMERNFAHL a-SMA 1 COL1A1
Fis BUHAL AT, 2k 2 K140 55EE
G, BN o-SMA 1 COL1A1 —#i, 4 Cig
G ER; H, PBS Pk, WINARN 5T,
FEEFE 30 min, T 2B FWEEHIHAI.
24.7 gRT-PCR frMHHZ a-SMA. COLIAI.
COL4A42. TNF-a~ IL-1B F1 IL-6 mRNA ik HUH
ML, IR & B IE RNA JF& K
cDNA, #47 qRT-PCR #4719 SI¥F 5 W& 1,
L B-actin 1NN S LA, SR 2724k T B & S A
(AR R IE
2.4.8 Western blotting f& Wl i 41 21 o-SMA .
COL1A1 il AMPK/SIRT1/PGC-1a 155 B B HH % &
HRIE  HBUFHZR, IARGRIRIER, EAF
2 10% 1 e B R AN - SR TR 44 Tk M g 2 P VK, e
% PVDF JiE, B0 5%MiHa4-95 T =R 2h, i

&1 511F5

Table 1 Primer sequences

/. 3
A FFl (5°-3") *TE/
S-actin F: GGATTCCTATGTGGGCGACGA 21
R: GCGTACAGGGATAGCACAGC 20
a-SMA F: CCTATCCCCGGGACTAAGAC 20
R: CCATCACCCCCTGATGTCTG 20
COLIAI F: AAGCTGGAAAACCTGGTCGT 20
R: AGCACCATCATTTCCACGAG 20
COL442 F: GGACAGACGAGACAACAGCA 20
R: GAGCTGGCATAACATTGGCG 20
TNF-o F:CTGTAGCCCACGTGGCAACT 20
R:GGCTTGTCACTCGAATTTTGCTAA 24
IL-1p F:GCTGAAAGCTCTCCACCTCA 20
R:AGGCCACAGGTATTTTGTCG 20
IL-6 F:GAGGATACCACTCCCAACAGACC 23
R:AAGTGCATCATCGTTGTTCATACA 24
TIMP1 F:ACAGGTTTCCGGTTCGCCTAC 21
R:CTGCAGGCAGTGATGTGCAA 20

TIMP |- 57 <2 J 2 REH SUMAH R T 1o

TIMP1-tissue inhibitor of metalloproteinases 1.

AP, 4 CIFEERG YRS EIMA A 10000,
FEIRWFE 1 he FH BECL b2 R GRS &5
F14&55, KA Image J 3AF 4B 26717 K BE A

2.4.9 JHWEACEH 2= 5 H

(1) FEaf % BURTFARA., BAZHH EBAR
A E AN RAFAL 50 mg, WFEEIMA 1 mL
—-80 CTIA M FHEEIAW, 4 "C. 12000 r/min &> 10
min. H_EIEW, ARSI 35 CRKT. KFEE
fifE T2 80 pL H IR ER IR 2R (20 mg/mL) [yMLnE
200 2min, 37 CH¥H 2ho I 80 uLBSTFA, &
O 2 mine HEFESLE 80 C/KIBHIHE 15 min LLE
JATAAL, ¥H) S min, JWHE 15, 4 °C. 12 000 r/min
B0 10 min, YEE 150 pL F v 2840 o 48 () 3k Rt
i, T4 CHRAF.

(2) SAMHEOIE-FUE . AR 6 MEAR,
#4455 24 h WA AR (- s B IEHR S0
BUEE P-4 2248 (2012 ilDOrigin( 2018 fi ) AT SIMCA
AT AW = b AR Ry L L, A
fii % DB-5MS B4+ (30.0 m X 250 pm, 0.25 pm)
R ERE T, S5 TF . WIARH IR IR EFTE 70 °C.
2 min, ZRJGLLS C/min FIEEEFFE 300 C IR
5 min. fEHZSUEREA, RSN 108
1, MEEARFREN | mL/min. BERERSFI X 1K)
TR 280 C, B FURIEE A 200 Co HLF HEAL
K FHIRERWE N 70 eV, FAFETER m/z 50~650,
AR AR AR,

2.5 ‘AAEsCIS

251 f0EEgE JS-1 YA 10%06 4 ik 1
1% % -5 55 £ ) DMEM 933k, BT 37 C.
5% CO, P F= A EE 77

2,52 4UBRVE AIROREI JS-1 4Ll 1X10* N/AL
T 96 LA, AR 2 (54 10,
20, 40. 80. 160. 320. 640 pg/mL) f] EBAR &K
AbFE 24 h, XTRAIMAN SRR A
CCK-8 i7ll, W& 2h Ja, RABERICE 450 nm
AERITROEIE (4D fH, THEAIME ).

253 Ao, GRS WENIEAH, R
AR 2520, B RZL 25240 MA 10 ng/mL TGF-B
THRALEE 24 h DABGE FL AR A R 8420, SR f5 25 2520
ANAF R E (200 40, 80 ug/mL) ] EBAR 4t
H 24 h, XTHRAIIAAR G AR 7.

2.5.4 HIERIERI o-SMA A1 COL1A1 Fik
JS-1 4H e T AU € 7 I RE R BIE H A B, %
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“2537 WURNTEAIE, H 4%Z KHREREE 15
min, PBS ¥EE/EiEN 10 min, 5%4-M7E E & A &
130 min. A a-SMA #1 COL1A1 —$1i, 4 CH
B PBS Pl E RN, EREEE
1 ho DAPI §4t%, )5 To06 B Mg+
KEEE .
2.5.5 qRT-PCR #l| a-SMA. COLIAI. COL4A2 Al
TIMPI mRNA Rk CEAML, 4% “2.4.77 BTN
AT IS A RS . SIP SR 1.
2.5.6 Western blotting fill a-SMA. COL1A1 Al
AMPK/SIRT1/PGC-la & 5B EHEREL UL
AN, 4% “2.4.87 WURJ7 kil & 8 E AN R
K.
2.6 FItFES

{fF GraphPad v8.0 AT A T #Tr, KH
Shapiro-Wilk 56 PG IEAS A AR O RS . Xk
AR HATRRE T Z 08 (ANOVA), 45
PAX +sFn. W TARIESD MBI ZAFFEAR,
KH Kruskal-Wallis f556, 2558 LA %0 (D4
0 7R . RNA 745 R4 UW Genetics Ltd (2.0
%) K Dr. Tom Online #4347 2047 »
3 Z#R
3.1 EBAR o9 #h

KA B RO AR B RV ERXT EBAR 3 B 43t
1750 0r. kB WA 1 i, EBAR HHEARARES I

A 3 4

4

1 R W W S

10 20 30 40 50 60 70
t/min

1-FR BRI 2-FARAERIG 3-ERAERL: 445K %K.
1-atractylenolide III; 2-atractylenolide II; 3-atractylenolide I, 4-

atractylodin.

1 EBAR (A) FIREXREER (B) HEIEE
Fig.1 Chromatograms of EBAR (A) and mixed reference
solution (B)

HAR ERIT. FH AR BRI 75 R 2 0 i & 4 5050 51
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BLY 2025 FERHLE -
3.2 EBAR BERFHEWARRN R AR5

Kl 2-A NENISEES T B o IR 25 LA B A1
PETEARERE, 5] 40 M & 2R S FIRSE, S EUF T
Pifh. WK 2-B B, SEFARMLILE, BRI N
BT B B AL (P<<0.01); SR, &
EBAR 897 fa/MRAATE R EFm (P<0.01). 1
Kl 2-C~E Fin, SEFRAE, BAZH/NRIT
JEFE BN MIE S ALT. AST WWMEEEE (P<
0.01); SR LR, 4 EBAR 1RY7 )5 /N WU IS
HORMIEH ALT. AST i& 1 2R (P<0.01),
U] EBAR REZEf# BDL 5l 4545

KF qRT-PCR A& 2 23 Hh 40 B 40 3k J 384
AHRIE a-SMA FIZ R TR Rl COL1A1.COL4A2
(2215, S5RNE 2-F~H fion, SR,
EBAR &% Fifj/NRIHFHL a-SMA. COLIAI.
COL4A2 ) mRNA FFik (P<<0.01). Western blotting
45 5 qRT-PCR 45 —%, S LA, EBAR
B2 TN RATAHZ COL1AL Al a-SMA £iL
(P<<0.05. 0.01, & 2-1~K). 4, EBAR EEHI
Hil/N R SORER - TNF-on IL-18 F1 IL-6 1)
mRNA FikKF (P<0.01, K 3-A), [EIEERE
R H TNF-a. IL-18 AT IL-6 IREL (P<<0.05+
0.01, K 3-B). LLE4REH, EBAR XIHE S5
7SI AR 4t 2GR RIS R IR
3.3 EBAR KERAHNIRENRABTALENL

JFHLZESFEERLSER (F 4-A) Bor, 5/
FARALEL, B/ NEJH IR RS, I
OB SERAH LI, #4525 20 /N BRI R Th B
e, EOBE SR> . HE Qe s ] (F 4-B) TR,
BT ZH /N SRFF SR JRIRTE, /)N 225 HA) R AR R AT iR
DI 457 EBAR F1i)5, HAHZILL FpAR B2 ik
% . X F Masson I Sirius Red 4446 AT 2H 23 7 1)
SRR DL, DAL AR, 45 R I 4-
C. D, BRI/ RAFAETH K XA KRR EA
UUR, EEY BB 7 457 EBAR 15,
AAERF T A D S R R EDORY, 1 78 R S5 9 3%
HHHERRIET . a-SMA 1 COL1A1 %4
g R (K 4-B. F) 5oR, SRFRAE, #A
HANRITHLH R Z a-SMA F1 COLIAT TR
IR LA, 2545 25 A T4 4 a-SMA F COL1A1
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A-ZSERBLTTE B-RBUEARL; C-IFAEESG D E-HIIAE: F~H-HFHZ! a-SMA. COLIAI 71 COL44A2 mRNA Kik; 1~K-HHH a-SMA

H COLIAL AL SEFARSSHRALLE: #P<0.01; SEAALEK: "P<0.05 “P<0.01, TEIF.

A-animal experiment design diagram; B-body weight changes; C-liver index; D, E-liver function; F—H-mRNA expressions of a-SMA, COLIAI and

COL4A2 in liver tissue; [—K-protein expressions of a-SMA and COL1AL1 in liver tissue; P < 0.01 vs sham or control group; “P < 0.05 **P <0.01 vs

model group, same as below figures.

2 EBAR XMFFAF4ENIRERUNRAFRGRIFND (X£5,n=6)
Fig. 2 Effect of EBAR on liver injury in mice with liver fibrosis (X + s, n =6)
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3 EBAR MAFF4WARRUNRAFALALERFRIE (A) MILEPRERETFKE B) HIFM (X+s,n=6)
Fig.3 Effect of EBAR on expressions of inflammatory factors in liver tissue (A) and levels of inflammatory factors in serum
(B) of mice with liver fibrosis (X £ s, n =6)
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P e ¢ 9

HE 4t

Masson Jeff,

Sirius Red 4t

a-SMA

COLI1A1 5 i e
l ;

A-BTHBSNIERS ;s B-FFHZ HE Jett (X100, #iSkiE AT 40 MR 58

0 1 Ji SR 2T 4T AR
(X100, %%Eﬁﬁtﬂ’]ﬂ%@kéﬂﬂﬁ@%ﬂ COLIA1 HFRIE XI5

cm

100 pm

: ~ 100 pm

100 pm

RAEMAIZNE X IH; C-IF4LZ Masson et (X100), kg miE

D-JFF4H 4 Sirius Red 4t (X100), kiR ARIRRELA%E: E. PR RNITFHAS o-SMA Fl COL1A1 EAKIE

A-appearance and morphology of liver tissue; B-HE staining of liver tissue (x 100), arrow points to area of hepatocyte necrosis and inflammatory cells

infiltration; C-Masson staining of liver tissue (x 100), arrow points to deposition of blue collagen fibers; D-Sirius Red staining of liver tissue (x 100),

arrow points to red collagen fibers; E, F-a-SMA and COL1A1 protein expressions in liver tissue detected by immunohistochemistry (x 100), arrow points

to activated hepatic stellate cells and expression region of COL1AI.

E 4 EBAR XTATAAHEMWARENERFFALELIIENE (n=3)
Fig. 4 Effect of EBAR on liver fibrosis in mice with liver fibrosis (r» = 3)

Tk L. DL EERR, EBAR Bk IHE S5 4L
7T I R SR DUV AF 4L, B S P AT ik
HI1EH
3.4 EBAR H[IFIRF 2R MAEATENL

N TR EBAR fEVRIT AT 44k )
YER, #EARSNUEE T EBAR X T AL AR 40 M % 4k (52
Wi, Wil 5-A fis, 5~80 ug/mL ] EBAR X JS-1
RS SR B, PRGIESE 204 40, 80 pg/mL

3ANREWREE, A5 EBAR X IR4H S AL 140
HI/E . qRT-PCR £453£ (& 5-B~E) &R, SR
HELE EBAR 23 N A AR 4EAAH O RE R a-SMA
COLIAI. COL4A42 1 TIMP-1 H13i5 (P<<0.01).

Western blotting 5% (& 5-F~H) {&7~, EBAR &
# T a-SMA Al COL1A1 [ AL (P<0.05.
0.01), 5 qRT-PCR Z5H—3. RERMER (K
6) Won, HXFHRZHLLEL, BOAYAH JS-1 ApE o
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A-effect of EBAR on viability of JS-1 cells (n = 6); B—E-a-SMA, COL1A1, COL4A2 and TIMPI mRNA expressions (n = 6); F—H-0-SMA and COL1A1
protein expressions (n = 3).

5 EBAR {IFIAF2RMEAEEIENL (X £5)
Fig. 5 EBAR inhibits activation of hepatic stellate cells (X + s)
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6 GRIETIHN EBAR 3 TGF-B iS5 H JS-1 4R a-SMA F1 COL1A1 FRiARISEM (X200; X+s,n=3)
Fig. 6 Effect of EBAR on expressions of a-SMA and COL1A1 in TGF-B- induced JS-1 cells detected by immunofluorescence
(x200; X+s,n=3)
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A-Venn diagram of Atractylodis Rhizoma and liver fibrosis targets; B-“drug-active ingredient-target-disease” network; C-PPI network of potential

therapeutic targets; D, E-GO and KEGG enrichment analysis.

&7 WEHBENNER
Fig.7 Results of network pharmacology analysis
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A-3D binding conformation of atractylenolide I with AMPK; B-2D binding conformation of atractylenolide I with AMPK; C-heatmap of binding energies

between main active components of Atractylodis Rhizoma and proteins related to AMPK pathway; D-RMSD values; E-number of hydrogen bonds between

atractylenolide I and AMPK; F-RMSF of atractylenolide I with AMPK; G-Gibbs energy diagram of atractylenolide I in interaction with AMPK, blue

regions represent conformations with lower energy, red regions represent conformations with higher energy.

8 DTFIERBIRDFENNFEMUER

Fig. 8 Examples of molecular docking and results of molecular dynamics simulations
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Fig. 9 EBAR alleviates liver metabolic disorders in mice with liver fibrosis
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