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IS I, I, IR A o1 A, JFLF4EIbBaiil g 9 296 4, ST 74 4, O,
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FEAULEE 3 3l (PI3K) / ZE P B (Akt) S JEE M 4002 1 /R Hs M 4y
0 A2 M B A R A I E . sh st R, ST R, Bl
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Atractylodes lancea on liver function in mice with liver fibrosis induced by bile duct ligation.
Methods The main active ingredients atractylodin, atractylenolide I, IT and II from Atractylodes
lancea were selected, which had been verified by literature and experiments, and the targets of
these active ingredients were obtained through the SwissTargetPrediction database. The liver
fibrosis disease targets were obtained through On-line Mendelian Inheritance in Man (OMIM),
DisGeNET and GeneCards databases. The targets were added to the Wei Sheng Xin platform to
find the intersection target for Atractylodes lancea in treating liver fibrosis. Cytoscape 3.10.1 was
used to construct the “drug-component-target-disease” network diagram and protein-protein
interaction core target network diagram. GO functional enrichment analysis and KEGG pathway
analysis were performed, and molecular docking was performed between active components and
core targets. Liver fibrosis was induced in mice by bile duct ligation, and liver function markers
were measured. Results A total of 91 corresponding targets of atractylodin, atractylenolide
I, IT and III and 9 296 liver fibrosis disease targets were obtained, including 74 intersecting
targets and 31 core targets. KEGG enrichment analysis showed that the main signaling pathways
involved included inflammatory pathways such as epidermal growth factor receptor (EGFR) and
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt). Molecular docking results showed
that the active ingredients had strong binding activity with the core target protein. The results
of animal experiments showed that, compared with the sham surgery group, the model group
displayed notable, the liver index, spleen index, activity of serum alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), degree of liver fibrosis, mRNA and protein expression
of a-smooth muscle actin (a-SMA) and recombinant collagen type I alpha 1 (COL1A1), and
mRNA of recombinant collagen type IV alpha 2 (COL4A2) were significantly increased, and
the thymus index was sigficantly decreased (P<0.05); compared with the model group, the liver
injury of mice in the Atractylodes lancea administration group reduced liver injury, its liver
index, spleen index, activity of serum ALT and AST, degree of liver fibrosis, mRNA and protein
expression of a-SMA and COL1A1, and mRNA of COL4A2 were significantly decreased, and the
thymus index was sigficantly increased (P<0.05). Conclusion Atractylodes lancea can improve
liver function and alleviate tissue pathological damage in mice with liver fibrosis, which may be
related to activating pathways such as PI3K/AKkt, inhibiting oxidative stress and inflammatory

reactions, and intervening in liver fibrosis.

[Keywords ] Atractylodes lancea; Bile duct ligation; Liver fibrosis; Network

pharmacology; Molecular docking; Liver function; Atractylodin; Atractylenolide
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e PR FH S LSRR T B S %
1 #HREFE
1.1 EENUEE

FA1004 HL TR (_EBigk TR U A
BRA T ) 5 BTC-8) M PG VEHL ( 478 A4 ARt
R HIEARAR] ) 5 Eclipse Ci B IEBE 50
B ( HAJEHRZAT ) 5 1580R BUZ IIRERE L
( # [E Gene Company Limited ) ; Nano—600 %
THERAZ IR A FEA ( s RHEA IRAF] ) 5
qTOWER3G % 9% 5 7 it PCR A ( 1% [ Analytik
Jena AG A¥])
1.2 FEHmS5IRKH

AN [, g e 2K
W T S 2032 5 72 S RHE ) 55 45 R Atractylodes
lancea (Thunb.) DC. B T8 MR 25, 4% M (h
25 (2020 4ERR ) ) ARUERE A AR 2GRN T
TERRF; RINLARAIEEL R (aspartate
aminotransferase, AST, it 5. C010-2-1) #1174
AR AT (alanine aminotransferase, ALT,
fIt45: C009-2-1) iR & H R st d A=
T ARG 5 Masson =AY a5 & (L5
G1340 ) FIZRAZ — 4L (HE ) B a5 & (L5
G1120) MWy AL ZREREA R AT KINE
LR & ORI A FRAE, #E5
MM1004) 5 ECL k=7 A& OG5 (445 E422-
01) . TRIzol ik 7] & ( #it *5: R401-01) . QRT
SuperMix for qPCR ( it *5: R433-01) #1 SYBR
PCR Master Mix (flt5: Q312-02) ¥4 H 5§ 5L
WMEE R RHE A A FRA 7] 3 PCR 514 i 2R
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WG — DU -3- BRI AR ( GADPH,
fit5: 60004-1-1g ) . a— FIFNALEIE 1 ( o-smooth
fIL 52 14395-1-AP) |
I B ol (recombinant collagen type I alpha 1,
COL1AL, 5. 67288-1-Ig) #0g [ 2kiL = &
HEPHARAIRA T B- PLsh#EH (B-actin, Z1H
BB IRAT, 5. 9100026001) ;
“hitedt (bR AR RHE AR A E,
BLOO3A ) ; —Hiildt (PUCCSEHERHA R H],
L5 BS12478) .
1.3 Bh¥
SPF gt C57BL/6 /N 30 H, 8 JAlKS, &
H 18~20 g, W H A YIRS B A7 FR A 7
S ATIES . SYXK (%B) 2017-0067, /)
BRI R T30 21~25°C . 12 h WS 8 BR 4 4y
W, ATHBHEEYOK, ENPERSE LR T
JEELSEYS . ARSI R s S g B E AT A L
thEE R R I B o e (eI
HUCMS202209003 ) .
1.4 Ak
1,41 RO EM Ry LB Fe e, 5 TN
456 SCHR XA B ST B, O R
FEEEER D EARR, AARNE L A,
B Ho g% M) 5 A SwissTargetPrediction (0 #& ¢
( http://swisstargetprediction.ch/ ) , & & ¥ # K
“HomoSapiens” , ik HIEEM S (P>0) ,
I H 8 H B 5 EBE E UniProt (https://www.
uniprot.org/ ) FRAGIETERE SN HYBE R 44
1.4.2  JFef tefse b ol e
TAE 2 N 26 o 8 UK g8 4% B B (On-—line
Mendelian Inheritance in Man, OMIM, htips://www.
()mim.()rg/) o R CEREEEE ( DisGeNET,
https://www.disgenet.org/ ) S N &5 PR 3 R g 2
( GeneCards, htips://www.genecards.org/ ) £ 2 K
EEiR] “Liverfibrosis” fll “Hepaticﬁbrosis” kAR
LHAEAL YR CHE S s 3 DR A R AT,
IR E S A, AT T LT AL AR DAL K
25 A P 0 T T B 5 T T A A i B
MER A F 5 (https://www.bioinformatics.com.
en/ ) G RE, BRSZERA, RSP EA T
JFEF Ak I VE AR S, JFi2 H Cytoscape 3.10.1 5k
AL 2 - T 1 B R B I 2% ]
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W 1437 WU ARG R O A 1A
% DAVID ( The Database for Annotation, Visualization
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nciferf.gov/) , W EH M X S8 WM& EHE R
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SYMBOL™ #47 GO ThE s &M KEGG {55 il 7>
#ro GO F1 KEGG 73 Hr 73l e 4% P A HE44 115 10 A0
i 20 BYZER, Sl AAE - B EE T AL
1.45 FHma bk o)y T

M PubChem % #2 7 ( https://pubchem.nchi.nlm.
nih.gov/ ) T HE PR RO S5 RSO, EE A BLAS
B4 % ( Protein Data Bank, PDB, https://www.rcsb.
org/ ) T8 degree [T 10 Y XCHEHL S A [ 3D &5
e, 1833 AutoDock Tools 1.5.6 4b B I {%-4F K
pdbqt X4, f# FH AutoDock Vina 1.1.2 ¥ Bt f& 5 5%
PRIERT o004, TR MR S R A IR
SEERUAE, 1E PyMol x4 R AT nl AL .
1.4.6  FhiKIIiE

O AR R H 5 5 A 2550 .
100 g AR B, & 2 501, J1 10 F5K
) 80% LEHRILIER: 55 2 TR IS ARl
M (DA 400 W) $2H3 WC, AKX 2h, g,
B UG DB e, 28 ks hledn; FLa5 T,
PRI, TR AR (rhE 2 (2020 W) )
P ARG R R 3~9 g, 9 g F7 60 kg (1
NG, B H RN 150 me/kg, BOTSAR/NRAY
AERGRIEE A 150 mg/kg x 12.3=1 845 mg/kg; NFE
A 80% LEHEHIGHEN 32.57%, THHARFEAR
Y5255 N 1 845 me/kg X 32.57%~601 mg/kg.

Qoo dl . B2, H 30 H C5TBL/6

INERBERL T 3 41 BRTFARA . BAAE . PR
2 (601 mgkg) , FF4 10 2, Hro BRI 2 f1 2
AR /NRIAT BB ILAR, RAKE L%
X/ EREEA T IR IR BRI, W/ INERE Th 2By s,
ANTT IR B ANEH AL R S5 LR, SRR
T BFARL/NRERESFHLIRE SN, P
TR L™, I EAREIRY R T A K, %
1 ml/100 ¢ TUAFERA/NRES, 1K Md, &
S22 i TR/ R T DA R AR ) 3L
ZKHEE .

QR B AEERN . /INREREE 14 K,
FRupIARTE, ALBEIS 53 5 U AL . RGN R e
FHBERRER 2 v b e 5 W T, R PR i,
RS B a5, AR IFIEFE 2. MEEH8 £
Hapse g, AR PR ERE (%) = 4%
HWHE /AE x 100%.

@ 175 A48 b K. /0y B4 o AR 2R 0 i 29
0.5 mL, 4 CHENHRIG, 754.65x g #:L> 10 min,
B3 100 plL, a0 Gk B I E s H ALT
FTAST 7,

OISR ML, /INRIFIES 4% 25
R 24 h 5, s asiaEE, vy
B4 pm i, #3547 HE. Masson FIRIR LTG0,
J&, TR T AS PEIRAEIE Bl . RAE
FREE . R S5 R S AT A b A A .
Ishak P53 2400 FE HE Y2 (0 )5 JTF2H 2147 4 Ab 5315
T

(© qRT-PCR f U FZHZH 0-SMA . COLI1AL1
IV AR o2 () mRNA 7K. B/ U 4141
50 mg T 1.5 mL B9 JC i EP % o, fdi J TRIzol sk
FIFR U RNA, JE7EJC RNA B A9 4514 F 4 AT
H L2 DNA B 7 04335 7 SRaal R ek i 5 hy

=1 51955
Table 1. Primer sequences
Sl KJE (bp) P51 (57 =3 )
B-actin 21 El]: GGATTCCTATGTGGGCGACGA
20 ZIi: GCGTACAGGGATAGCACAGC
a-SMA 20 Ll : CCTATCCCCGGGACTAAGAC

20 S : CCATCACCCCCTGATGTCTG
COL1A1 20 1E11: AAGCTGGAAAACCTGGTCGT
20 Sl : AGCACCATCATTTCCACGAG
COL4A2 20 1E11: GGACAGACGAGACAACAGCA
20 I : GAGCTGGCATAACATTGGCG
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000) ZERMFE 1 h, A ECL b2 E 5 WAg,
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FH SPSS 22.0 #4741 4, BUHELL X + 5 R
N, SRR T 2500, 4L M L ECR
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Figure 1. Selection of target inter section and construction of network diagram
E ARE¥REFEE; B By R b kR R%EE; CPPIZCEMAR,
®2 LBRER
Table 2. Information of core targets

UniProt 1D LY dgreefH
PO1584  FIAffI/r 2 1B (interleukin-1 beta, 1L-1f) 31
P37231 J’ﬁ{t%ﬁfiﬁﬁﬁﬁ%{%ﬁ{ﬁ%ﬁiy ( peroxisome proliferator—activated receptor gamma, PPARG ) 23
P284%2 2255 2R IE AL IR ( mitogen—activated protein kinase 1, MAPK1 ) 19
P09874  BE[ADP-AZKHEE A1 ( poly [ADP-ribose] polymerase 1, PARP1) 17
P11511 UM ZEPASOFKIFEIOW HEAM 1 ( cytochrome P450, family 19, subfamily A, polypeptide 1, CYP19A1) 15
Q00987  E3i1Z £ H%HEM Mdm2 ( E3 ubiquitin—protein ligase Mdm2, MDM2 ) 13
P04035 3-FRIE-3-HIIL e B AL R ( 3-hydroxy—3-methylglutaryl-coenzymeA reductas, HMGCR ) 13
P07858  ZH4UE M B ( cathepsin B, CTSB) 13
P17252 F I IGC ol ( protein kinase C alpha type, PRKCA ) 12
P06401 R 7 AR ( progesterone receptor, PGR ) 12
P10275 M E 7R ( androgen receptor, AR ) 11
P05093 A EPASOKIKITIWHEAR 51T ( cytochrome P450, family 17, subfamily A, polypeptide 1, CYP17A1) 11
P25774  HLVEFAES (cathepsinS, CTSS) 11
P08575 2 ART I G2 i A 1 B TR TG ( receptor—typetyrosine—protein phosphatase C, PTPRC ) 11
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UniProt 1D A5 dgreefH

Q9NR96  Toll#:32149 ( Toll-like receptor 9, TLR9) 10

Q02750 IR R Stk 22 B G AL 2R B L ( duaal specificity mitogen—activated protein kinase kinase 1, 10
MAP2K1 )

PO7711  ZHZIEHE AN L (cathepsin L, CTSL) 10

Q07869 L E ALY B ARG T YD Z K0 ( peroxisome proliferator—activated receptor alpha, PPARA ) 10

Q01959 WIREBIRF 6 (s s Er, Z8M) , i3 [solute carrier family 6 (neurotransmitter 9
transporter, dopamine), membe, SLC6A3]

P43235  HLUEFEF K (cathepsin K, CTSK) 9

22 EESWER
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factor receptor, EGFR) . WEfgmEALEE 3 s / &
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Figure 2. Enrichment analysis results
E: AGOZHE A HALIRE; BREGGEMSATAEE; BP.AMids; CCammm; MFYT k.

2.3 HDFIEEIUEER

Nt 422 455 R 46 %P 34 > 4.255 keal/mol, 5%
DAL ZE A IR R, HP P BRI 4 NTEPER
705 TIL-1B A1 MAPK1 /40 5 2 B AR 4 1 4%

AEHET1 (< =5.0 keal/mol ) , IRFLT AR KIERT
Yyse 3 E FH AT BB 5 3 il 98 E A W R TICA G .
IR LA 3, R gt SRR A 45 [ I
K 3
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R HFXEEER
Table 3. Molecular docking results
YEVERAY PDBID  JCHHHE A Al
(' keal/mol )

BAER IHIB  [L-1B -4.9

(atractylodin ) 1FM9 PPARG -5.7

1PME MAPK1 -6.2

2RCW PARP1 -6.4

3579 CYP19A1 =5.7

2GV2 MDM2 -4.8

IDQ8  HMGCR -5.9

1CSB CTSB -5.0

4DNL PRKCA -5.1

20VH  pGR -6.4

SENZII IHIB 1118 -6.4

(atractylenolide I ) 1FM9 PPARG -8.1

1PME MAPK1 -8.6

2RCW PARP1 -8.8

3879 CYP19A1 -8.8

2GV2 MDM2 -6.7

IDQ8  HMGCR -6.8

1CSB CTSB -7.4

4DNL PRKCA -7.6

20VH PGR -8.6

EENAITI IHIB  [L-1B -6.6

(atractylenolide IT ) 1FM9 PPARG =72

1PME MAPK1 -7.7

2RCW PARP1 -8.6

3579 CYP19A1 =74

2GV2 MDM2 -6.6

IDQ8  HMGCR =71

1CSB CTSB -7.0

4DNL PRKCA -6.7

20VH PGR -8.3

FIZR PR 11T IHIB  [L-1B -6.2

(atractylenolide IIT ) 1FM9 PPARG =71

1PME MAPK1 -7.6

2RCW PARP1 -8.4

3879 CYP19A1 -8.0

2GV2 MDM2 -6.7

IDQ8  HMGCR -7.0

1CSB CTSB -7.5

4DNL PRKCA -6.6

20VH PGR -7.7
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