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Study on the mechanism of Xiaoyaosan in the treatment of primary liver
cancer based on network pharmacology and molecular docking
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Abstract: To explore the mechanism of intervention of Xiaoyaosan in primary hepatocellular carcinoma ( HCC). Using the
method of network pharmacology, pharmacology by traditional Chinese medicine (TCM) system technology platform ( TCM-
SP) website retrieval Xiaoyaosan of main active components and the corresponding targets. Using GEO database selection and
analysis of the differences of primary liver cancer gene, Cytoscape3. 7.2 software was used to construct the active ingredient -
target network diagram. Using Biso Genet plug-in analysis filter PPI protein interactions and PPI network of key nodes , then u-
sing bioinformatics methods on key targets for gene function analysis and pathway enrichment analysis. Finally ,molecular doc-
king technology was used to verify the docking between the core components of the compound and the key targets. Through a-
nalysis,27 intersection genes of Xiaoyaosan acting on HCC were obtained, and GO enrichment showed that the biological
functions of Xiaoyaosan were mainly related to the cellular reactions of inorganic substances,chemokine activities,and cyclin-
dependent complexes of cells. The pathways enriched by KEGG pathway showed the influence of xiaoyao powder mainly in-
cluded cell senescence signaling pathway , steroid hormone biosynthesis signaling pathway and p53 signaling pathway. Molecu-
lar docking results showed that the core components of Xiaoyaosan had good affinity with the key targets of HCC. In summary,

Xiaoyaosan improves the existence of multiple components , multiple targets and multiple pharmacological effects in HCC, pro-
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viding clues for further research on the treatment of HCC.

Key words : network pharmacology ;gene chip ;molecular docking; primary liver cancer; Xiaoyaosan ;action mechanism
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Table 1  The effective molecular components of Xiaoyaosan in the intervention of HCC
Mol Drug Mol Drug
MOL005016 Gancao MOLO004835 Gancao
MOL004913 Gancao MOL005020 Gancao
MOL004653 Chaihu MOL004898 Gancao
MOL013187 Chaihu MOLO004814 Gancao
MOL000296 Fuling MOL000449 multiDrug
MOL004915 Gancao MOL000275 Fuling
MOL004949 Gancao MOL004810 Gancao
MOL004838 Gancao MOL004959 Gancao
MOL004912 Gancao MOL004990 Gancao
MOL000098 multiDrug MOL005003 Gancao
MOL004829 Gancao MOL000279 Fuling
MOL000359 multiDrug MOL004948 Gancao
MOL004941 Gancao MOL004966 Gancao
MOL005012 Gancao MOL000492 Baishao
MOL002311 Gancao MOL000049 Baizhu
MOL004808 Gancao MOL004827 Gancao
MOL004904 Gancao MOLO004855 Gancao
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2:5% 1( Continued Tab. 1)

Mol Drug Mol Drug
MOL003896 Gancao MOL001484 Gancao
MOL003656 Gancao MOL004879 Gancao
MOL001792 Gancao MOL004820 Gancao
MOL000072 Baizhu MOL000239 Gancao
MO0L004974 Gancao MOL004598 Chaihu
MOL004957 Gancao MOL004828 Gancao
MOL004991 Gancao MOL004903 Gancao
MO1000417 Gancao MOL004856 Gancao
MOL004811 Gancao MOLO000358 multiDrug
MOL004609 Chaihu MOL000022 Baizhu
MOLO004805 Gancao MOL004924 Gancao
MOLO004885 Gancao MOLO001919 Baishao
MOL004328 Gancao MOL004884 Gancao
MOL004882 Gancao MOL004864 Gancao
MOL005018 Gancao MOL004908 Gancao
MOL000392 Gancao MOLO004988 Gancao
MOL000500 Gancao MOL004841 Gancao
MOL004989 Gancao MOL004980 Gancao
MOL004824 Gancao MOLO004891 Gancao
MOL004863 Gancao MOLO005007 Gancao
MOL000422 multiDrug MOL000497 Gancao
MOL000354 multiDrug MOLO001645 Chaihu
MOL005001 Gancao MOL004857 Gancao
MOL004883 Gancao MOLO004978 Gancao
MOL004866 Gancao MOL004945 Gancao
MOL000273 Fuling MOL004907 Gancao
MOL004806 Gancao MOLO005000 Gancao
MOL004848 Gancao MOL000490 Chaihu
MOLO004833 Gancao MOL004993 Gancao
MOL004961 Gancao MOL004718 Chaihu
MOL004910 Gancao MOL005008 Gancao
MOL005017 Gancao MOL004849 Gancao
MOL002565 Gancao MOL004815 Gancao

&2 PPIEBEEMZXEER

Table 2 Key targets of PPI protein interaction network

Symbol Uniprot ID Protein names Degree Betweenness
TP53 PO4637 Cellular tumor antigen p53 299 1116.11
HSP90ABI PO8238 Heat shock protein HSP 90-beta 176 356.71

HSP90AAL PO7900 Heat shock protein HSP 90-alpha 225 521.22
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2:5% 2 ( Continued Tab. 2)

Symbol Uniprot 1D Protein names Degree Betweenness
VCP P55072 Transitional endoplasmic reticulum ATPase 189 421.96
TOP2A P11388 DNA topoisomerase 2-alpha,EC 5.6.2.2 105 250.3
ITGA4 P13612 Integrin alpha4 198 374.01
VCAM1 P12320 Vascular cell adhesion protein 1 147 294.17
ESR1 P03372 Estrogen receptor 238 548.52
HSPAS8 P11142 Heat shock protein 70kDa 139 338.56
MDM2 00987 E3 ubiquitin-protein ligase Mdm2 139 271.78
HSPBI P04792 Heat shock protein beta-1 415 388.4
HSPAS P11021 Heat shock protein family A (Hsp70) member 5 150 441.95
FN1 P11276 Fibronectin 231 366.17
HSPA4 P34932 Heat shock 70 kDa protein 4 129 287.46
TUBB P07437 Tubulin beta-1 chain 108 312.95
MCM2 P49736 DNA helicase,EC 3.6.4.12 249 643.38
NTRK1 P04629 High affinity nerve growth factor receptor 399 1035. 64
APP P12023 Amyloid-beta A4 protein (ABPP,APP) 270 449.21
HDAC2 92769 Histone deacetylase 2,HD2 ,EC 3.5.1.98 119 254.33
HNRNPU Q00839 Heterogeneous nuclear ribonucleoprotein U 144 296.76
EEF1AL P68104 Elongation factor 1-alpha 1,EF-1-alpha-1 134 366.58
EP300 09472 E1A binding protein p300 207 561.36
HDAC1 Q09106 Histone deacetylase 1 179 386.88
PARP1 P09874 Poly [ ADP-ribose] polymerase,EC 2.4.2.30 131 369. 66
NPM1 P06748 Nucleophosmin 203 558. 14
PARK2 B8YGJ6 E3 ubiquitin-protein ligase parkin 142 268.31
YWHAZ P63104 14-3-3 protein zeta/delta 224 570.79
CUL7 14999 Cullin-7 ,CUL-7 204 470. 84
UBE21 P63279 SUMO-conjugating enzyme UBC9 ,EC 2.3.2. 156 267.71
CREBBP 092793 CREB-binding protein 161 298.2
YWHAE P62258 14-3-3 protein epsilon,14-3-3E 132 253.65
XPO1 041980 Exportin-1, Expl 238 311.61
EGFR P00533 Receptor protein-tyrosine kinase 177 268.56
UBC P63279 SUMO-conjugating enzyme UBC9 ,EC 2.3.2. 223 519.04
HDACS Q9UQL6 Histone deacetylase 5,HD5 ,EC 3.5.1.98 151 339.8
COPSs 92905 COP9 signalosome complex subunit 5 209 582.6
SNW1 Q13573 SNW domain-containing protein 1 152 256.82
HDAC6 Q9UBN7 Histone deacetylase 6 104 302.98
CDK2 P24941 Cyclin-dependent kinase 2 265 550.3
BRCALI P38398 Breast cancer type 1 susceptibility protein 181 449.25
HUWEL Q72677 E3 ubiquitin-protein ligase HUWEL 137 274.38
MYC PO1108 Myc proto-oncogene protein 161 364. 68
PRKDC F7C140 FAT domain-containing protein 114 263. 11
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214% 2 ( Continued Tab.2)

Symbol Uniprot 1D Protein names Degree Betweenness
CUIL2 Q13617 Cullin2,CUL-2 134 249.05
CUL3 Q13618 Cullin-3,CUL-3 282 848.13
CTNNBI1 P35222 Catenin beta-1 136 327.95
CANDI1 Q86VP6 Cullin-associated NEDD8-dissociated protein 1 176 297.83
CULL Q13616 Cullin-1,CUL-1 214 533.84
CDC5L 99459 Cell division cycle 5-like protein 158 266. 87
CDKI1 P11440 Cyclin-dependent kinase 1 281 354.28
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Fig. 4 Schematic diagram of Xiaoyaosan’s selection strategy for interfering with HCC core targets
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the treatment of HCC.
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Table 3  Binding energy of some core compounds in Xiaoyaosan with CYP3A4 ,PTGS2 and CDKI1

AR PDB ID
Target name Active ingredient
PTGS2 5F19
CYP1A2 2HI4
PTGS2 5F19
CDK1 4Y72
PTGS2 5F19
CYP1A2 2HI4

FROE MRS e
Binding energy Binding energy (kJ/mol )
it Bz % 8.8
Wik bz %= 9.7
B4 (i 8.4
B-A i 9.8
P 8.8

1A -10.0
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9 MWREZE-PTGS2
Fig. 9  Quercetin-PTGS2

10 B-BEEE-PTGS2
Fig. 10 B - sitosterol-PTGS2

11 #E=E-CYP1A2
Fig. 11 Quercetin-CYP1 A2
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12 B-H#EE-CDK1
Fig. 12 B-Sitosterol-CDK1

13 ILZRER-CYP1A2
Fig. 13 Kaempferol-CYP1A2

B 14 WERE-PTCS2
Fig. 14 Kaempferol-PTGS2
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