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Mechanism of Xiaoyao Wan in the treatment of liver cirrhosis based
on network pharmacology analysis and in vitro experiments
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Abstract: This study investigates the potential mechanisms of Xiaoyao Wan (XYW) in treating liver cirrhosis using network
pharmacology and experimental methods. Gene targets related to XYW and liver cirrhosis were identified from the ETCM data-
base and various human disease databases. Using tools like STRING, ToppGene, and Cytoscape, networks of protein interac-
tions, Chinese herbs-chemical components-target genes, and Chinese herbs-liver cirrhosis pathways were constructed. Key
target genes and chemical components were identified. In vitro experiments with the 1.x-2 liver fibrosis cell line, treated with
key XYW components, showed that the expression of crucial genes was affected. The study found 505 chemical components
and 848 target genes associated with XYW. After intersecting with 622 liver cirrhosis genes, 30 overlapping genes were iden-
tified. Core genes included ALB, INS, IL1B, IL6, TNF, PPARG, TLR4, ARGI1, and GPT. Key chemical components iden-
tified were quercetin, saikosaponin, apigenin, and kaempferol. In viiro, saikosaponin and quercetin showed a dose-depend-

ent effect on Lx-2 cells and reduced expression of TNF, ILIB, IL-6, PPARG, TLR4, collagen, TGFB1, and a-SMA. The
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findings suggest that XYW treats liver cirrhosis through multiple targets and pathways.

Key words: liver cirrhosis ; Xiaoyao Wan ; network pharmacology ; mechanism ;signaling pathway ; target gene
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Table 1  Databases related to LC
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Database Website
DisGenet https ;//www. disgenet. org/

GeneCards

https://www. genecards. org/
HPO https ://hpo. jax. org/app/
MalaCards https://www. malacards. org/pages/info/

NCBI Gene https://www. ncbi. nlm. nih. gov/gene
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Table 2

Information of herbs in XYW and their chemical components, putative target genes and channel tropisms

sy et SR R

AT 2 Number of chemical Number of Nz
Chinese herbs contained in XYW component target gene Channel tropism
W fif Menthae Haplocalycis Herba 28 40 itz JF2
[17j Paeoniae Radix Alba 54 306 B B
[9A Atractylodis Macrocephalae Rhizoma 20 92 iz HE
25 Bupleuri Radix 62 238 JF& g iz
2419 Angelicae Sinensis Radix 65 272 g s s
H ¥ Glycyrrhizae Radix Et Rhizoma 133 208 O Mg ma Ha
AT T Lycii Fructus 57 573 RN 2
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LC genetic information retrieved from five databases
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Fig.2 Venn (a) and PPI (b) of target genes of XYW and LC genes
x3 BEEETHENESEREMNEYTE(FT20 4)
Table 3 Biological processes that are significantly enriched in overlapping genes in LC(Top 20)
SRR TR
m B vl % 9% FDR
Full names of biological process
G0:0014070 STA ML S YN Response to organic cyclic compound 6.60 x 1077
G0:0009725 i 2 J2 i Response to hormone 6.60 x107"7
G0:0033993 XFHE i [ i Response to lipid 1.03 x10™
G0:0010243 YA VLEAS I Response to organonitrogen compound 2.46 x 1074
G0:0001889 JFFIE % F Liver development 4.90 x 10
G0:0061008 JFIHZ 4 % & Hepaticobiliary system development 5.04 x107*
G0:1901698 ST RALE WY Response to nitrogen compound 5.23 x107*
G0 0046903 43 Secretion 1.04 x 10
G0:1901654 il JZ )i Response to ketone 1.04 1073
G0:0010035 Xt TCHLY T Y S Response to inorganic substance 4.01 x10™"?
G0:0032496 XTHEZ K [ W Response to lipopolysaccharide 4.68 x10"?
G0.0031667 XF & FE K S Response to nutrient levels 4.68 x10"?
G0:0002237 XTI 4T 1Y S Response to molecule of bacterial origin 7.91 x107"?
G0.:0009991 o 44 it 2D 2 . Response to extracellular stimulus 8.45 x 102
G0:1901652 Xt K4 S W Response to peptide 9.32 x10"
G0:0009617 Xt 40 B ) 5L, Response to bacterium 9.70 x 1072
G0:0097305 XTI (49 5% Response to alcohol 1.58 x10™"
601901701 X ﬁ?\’ﬂﬁ%%ﬂ‘]éﬂﬂ@ﬂ@ Rellular response 2 21 x 10!
to oxygen-containing compound
G0.0043434 X BKiZ 119 J2 . Response to peptide hormone 2.32 x10M!
G0:0032940 M43 MW Secretion by cell 5.36 x 107!
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Table 4  Detailed information about the relevant core genes

P fi AR LKA T

Gene symbol Gene name Degree
PPARG WROOE ;zﬂzf iﬁﬁﬁﬁfﬁiﬁiﬁiepmr gamma 7
TLR4 Toll ££5Z44& 4 Toll like receptor 4 5
ARG1 R L 1 Arginase 1 4
GPT B Glutamic-pyruvic transaminase 4
ALB H#EH Albumin 13
INS 5% & Insulin 9
ILIB P14 % 1B Interleukin 1 beta 8
L6 4% 6 Interleukin 6 8
TNF B JEE R BE R F Tumor necrosis factor 8
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P B, A 5T 1 e rh 25 -1k - At AL
SN 45 IR Cytoscape FAFEAT AT 8R4 .t Tl
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“Chinese herbal medicines-chemical components-liver cirrhosis” genes network

Fig. 3
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x5 PHUZRS-FELERNET RIS $PE)
Table 5 Topological parameters of “Chinese herbal medicines-chemical

components-liver cirrhosis genes” network ( Chinese herbal medicines)

£ Name B Degree T A Closeness centrality
HEE Glycyrrhizae Radix et Rhizoma 47 0.36
4580 Bupleuri Radix 34 0.38
[97 Paconiae Radix Alba 28 0.36
1 Angelicae Sinensis Radix 17 0.33

x6 HHNUFND-AENEERMET SHRIMSB(LFERS)
Table 6 Topological parameters of “Chinese herbal medicines-chemical

components-liver cirrhosis genes” network ( chemical components)

#FK Name & Degree e HPUO P Closeness centrality
Wil B2 2 Quercitrin 4 0.37
FIEAF Hydroxyglycoside 3 0.34
HifR Glycyrrhetate 3 0.34
FE# % Apigeni 3 0.34
B2 N # Daucosterol 3 0.34
A2 i Palbinone 3 0.34
WFKAR Linolenic acid 7 0.33
1y Phenol 5 0.33
HWZEBEF Glucoside 4 0.32
JKAIH, Narcissin 4 0.32
FTERAE T Tsoononin 4 0.32
TEARAEHEZE Formononetin 4 0.32
HE AN Glabrolide 3 0.32
Bh1R H E 2 B/A Uralsaponin B/A 3 0.32
H A Licorice saponin 3 0.32
5% Glyeyrhizic acid 3 0.32
125 & Kaempferitrin 3 0.32
FERETR Cetylicacid 7 0.32
BE# 8 4F Saikosaponin 5 0.31

FHEZE Isoliquiritigenin 2 0.31
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Table 7 Topological parameters of “Chinese herbal medicines-chemical components-liver cirrhosis genes” network (LC genes)

44 F5 Name & Degree $3E L Closeness centrality

TNF 40 0.37
ALDH2 40 0.33
NR1H4 27 0.35
DNMTI 26 0.33
PPARG 24 0.35
INS 20 0.30
HNF4A 16 0.29
TLR4 16 0.29
IL1B 14 0.27
IL6 14 0.26
MTTP 13 0.31
CFTR 10 0.28
PYGL 7 0.28
ALB 6 0.25
PIK3CA 4 0.28

2.5 EEBABITITEN R CEIEEIFIE
2.5.1 KEGG &% ' % 5 ¥

X 164 A JFFRE Ak 35 PR 2R 1 73 B B A oA,
55 ki A B g it B 2 MK P (FDR <0.05)
JHC A 240 R - 4 PR 32 AR AR AR (eytokine-cy-

tokine receptor interaction ) . Toll #f 32 {4 {5 5 il I%

(Toll-like receptor signaling pathway) . HIF1 {55 1@
% ( HIF-1 signaling pathway ) . PI3K-Akt {5 5 il }%
(PI3K-Akt signaling pathway ) A8 AH 538 i A K 41
e 2Rt A A T Y S TP RE ALY R A R SR )
AHOG G RAL S W s IR 1) e i ML AR o 52 A
Wl 2 R E AR R (LR 8) o

*8 REEETHENXERM KEGG EE (520 1)

Table 8 KEGG pathways enriched in LC genes( Top 20)
iz KEGG 3 5 4-F thk 8%

D KEGG pathway name FDR

SBL Crrie
83076 toll FEAZ{R{E 538 #% Toll-like receptor signaling pathway 2.06 x107
695200 HIF-1 {55-3# % HIF-1 signaling pathway 1.23x10°
692234 PI3K-Akt {23 PI3K-Akt signaling pathway 1.63 x 107
83077 Jak-STAT {238 J% Jak-STAT signaling pathway 7.14 x10°
989139 AMPK {52 % AMPK signaling pathway 2.46 x107
83032 2RI -0 i (6 2 P450 Drug metabolism-cytochrome P450 2.46 x107°
83031 AR {0 2 PASO X AR 251 A4 BHE F Metabolism of xenobiotics by cytochrome P450 3.48 x 107
1469482 Th17 4l 534k Th17 cell differentiation 6.40 x10°
1474301 IL-17 {5538 #% 1L-17 signaling pathway 1.40 x10*
83093 RE M 20 K 715 538 4% Adipocytokine signaling pathway 1.51 x10*
921162 Fox O 5558 FoxO signaling pathway 2.45 x 10
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2:5% 8 ( Continued Tab. 8)

%5 KEGG 38 f4 4 Fx Bl
1D KEGG pathway name FDR
83073 FMAFNEE 1ML 26 52 ) Complement and coagulation cascades 3.20 x10%
812256 TNF {553 4 TNF signaling pathway 3.34 x10*
82943 K5 WA Y)A B Arginine biosynthesis 5.68 x10™
83067 R MG Focal adhesion 8.99 x 10
193146 B4 Bile secretion 1.15x10°
790012 FIEFR 1Y W) A 7% Biosynthesis of amino acids 1.49 x 103
3 -k > ) é
128760  AFERBHRENS 1.51 107

Intestinal immune network for IgA production
749777 Hippo 15518 #% Hippo signaling pathway 2.80 x10°
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