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Network Pharmacology-based Study on Material Basis and Mechanism of Liujunzi Decoction for
Gastric Cancer Treatment

YU Ping, ZHENG Jianhong, LOU Tingting(Tongde Hospital of Zhejiang Province, Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To explore the material basis and underlying mechanism of Liujunzi decoction for gastric
cancer(GC) treatment. METHODS  Active chemical ingredients in Liujunzi decoction were searched based on the TCMSP and
TCM-MESH database, the ingredients related and GC related targets were screened from the SwissTargetPrediction, TTD, CTD,
GeneCards database. The protein-protein interaction(PPI) network of the targets were performed to search out the core targets,
subsequently, the ONCOMINE database were applied to analysis the expression of these core targets in GC. After then, the
DAVID online tool was used to perform the gene ontology and KEGG pathway analysis for the targets. For the obtained active
ingredient, acting on the target of gastric cancer and the enriched pathway, ingredients-targets-pathways network of Liujunzi
decoction was constructed. RESULTS The 21 active ingredients and 43 related targets for GC treatment were screened out
from the Liujunzi decoction. PPI network analysis of the target obtained 6 core targets, and there were significant differences in
expression between the gastric cancer samples and the normal samples in the ONCOMINE database. The GO and KEGG
pathway enrichment analysis of the target showed that there were 74 entries in the biological process, 9 in the cellular component,
15 in the molecular function, and 78 in the enriched KEGG pathway. Involved tumors, signaling pathways, viral carcinogenesis,
apoptosis, proteoglycans in cancer, and other pathways closely related to GC. Ingredients-targets-pathways network of Liujunzi
decoction revealed the complex and closely interactions among the active ingredients, targets and pathways. CONCLUSION
The result of the study preliminarily verified the mechanisms of Liujunzi decoction for GC through multi-ingredients,
multi-target and multi-pathway interactions, and lay foundation for further studies on the material basis and mechanism of action.
KEYWORDS: Liujunzi decoction; gastric cancer; active ingredients; targets; pathways
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Tab.1 Active ingredients in Liujunzi decoction

B 155y OB/% DL HL
N

RSO1 inermin 65.83 0.54 11.73

RS02 kaempferol 41.88 0.24 14.74

RS03 frutinone A 65.90 0.34 19.10

RS04 ginsenoside rh2 36.32 0.56 11.08

RS05 girinimbin 61.22 0.31 8.17

RS06 suchilactone 57.52 0.56 9.03

RS07 fumarine 59.26 0.83 23.46
SN

BZ01  8B-ethoxy atractylenolide Il 35.95 0.21 8.34
" %

FLO1 pachymic acid 33.63 0.81 9.27

FLO2 poricoic acid A 30.61 0.76 8.26

FLO3 poricoic acid B 30.52 0.75 8.67
PR

ZGCO01 liquiritigenin 32.76 0.18 17.89

ZGCO02 isoliquiritigenin 85.32 0.15 17.66

ZGCo03 liquiritin 65.69 0.74 17.96
P H

BX01 baicalein 33.52 0.21 16.25

BX02 baicalin 40.12 0.75 17.36

BXO03 coniferin 31.11 0.32 28.10
W K

CPO1 naringenin 59.29 0.21 16.98

CP02 hesperetine 47.74 0.27 16.51

CP03 citromitin 86.90 0.51 15.62

CP04 nobiletin 61.67 0.52 16.20
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Fig. 1 Ingredients-relatedtargets network of Liujunzi decoction
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Protein-protein interaction network of Liujunzi

a—PPI network of Liujunzi decoction; b—PPI modules originated from the
PPI network with the most significant interactions.

Tab. 2 Information of potential targets from active ingredients of Liujunzi decoction

e 2 EEER e 2 EEER
1 TOP2 DNA topoisomerase 2 23 CCNA2 Cyclin-A2
2 EGFR Epidermal growth factor receptor 24 CASP3 caspase-3
3 ERBB?2 Receptor tyrosine-protein kinase erbB-2 25 MAPK14 Mitogen-activated protein kinase 14
4 VEGFR2 Vascular endothelial growth factor receptor 2 26 VEGFA Vascular endothelial growth factor A
5 HSP90 Heat shock protein HSP 90 27 GSK3B Glycogen synthase kinase-3 beta
6 TP53 Cellular tumor antigen p53 28 FOS Proto-oncogene c-Fos
7 JUN Transcription factor AP-1 29 1CAM1 Intercellular adhesion molecule 1
8 PTGS2 Prostaglandin G/H synthase 2 30 CDK2 Cyclin-dependent kinase 2
9 HMOXI Heme oxygenase 1 31 TOP24 DNA topoisomerase 2-alpha
10 GSTPI Glutathione S-transferase P 32 ABCG2 ATP-binding cassette sub-family G member 2
11 ILIB Interleukin-1 beta 33 CHEK1 Serine/threonine-protein kinase Chk1
12 CDK4 Cyclin-dependent kinase 4 34 STATI Signal transducer and activator of transcription 1
13 PRKCB Protein kinase C beta type 35 ABCC2 Canalicular multispecific organic anion transporter 1
14 CCNBI1 G2/mitotic-specific cyclin-Bl 36 HIFIA Hypoxia-inducible factor 1-alpha
15 CDK1 Cyclin-dependent kinase 1 37 ABCBI Multidrug resistance protein 1
16 BAX Apoptosis regulator BAX 38 CYP344 Cytochrome P450 3A4
17 NFKBIA NF-kappa-B inhibitor alpha 39 FLTI Vascular endothelial growth factor receptor 1
18 MMPY Matrix metalloproteinase-9 40 FLT4 Vascular endothelial growth factor receptor 3
19 BAD Bcl2-associated agonist of cell death 41 GSTM1 Glutathione S-transferase Mu 1
20 KDR Vascular endothelial growth factor receptor 5 42 NOS3 Nitric-oxide synthase, endothelial
21 RELA Transcription factor p65 43 AKTI Proline-rich AKT1 substrate 1
22 CASPY caspase-9 - - -
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Fig.3 Expression analysis of core targets TP53, JUN, AKTI, CASP3, EGFR, VEGFA in gastric samples

I-normal samples; 2—gastric cancer samples.
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HB L R, AR 4 i DR R P B b 2 R
A%, I AR R, AR R R B iR 4 A T T R
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MR T AL AE, 12 MK miRNA,
LncRNA i K bt w7 DLs i 4] 2538 7P53 (1)
FRIE LS p53 signaling pathway 11 5210 5 I 1)
JRHEERE . AT, RINE T I8
R LEZER T TP53 HZ 57T p53 signaling
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pathway, BEWA#A 1 788 1177697 B e RIS e L],
WAL T NE FimiaI7 B a8t . REEK
[X| ¥~ 52 {£ (epidermal growth factor receptor, EGFR)
R AERKR T HIENR) 24k, 0 EGFR FiAE{
TR RS S HUERE . RIS & EGFR 7£
e 1) i R IE WA Dy B TS A SR EY
Mk EGFR 2 PR SR8 A Bl T 0000 ) 24547 sk 1
MR =7 R L8 N B A K K7 A(vascular
endothelial growth factor A, VEGFA)& | VEGF %
RIS, R ER TN 4, BAZME
VI Di6e . AHETE NS H 70 T o AH DGR A
i 115 2] () 4% 0 #E 85 - VEGFA LA 2% KEGG
i % VEGF signaling pathway #55 B &4 & % U1
It & . VEGF signaling pathway UL AHRHEE H
VEGFA, VEGFR2 %5015 5 e I A= i, 386
M EENE, REMEMMITHE, Mwl4eiET,
M4t %F VEGFA BY, VEGFR2 253 I % A ik B b7 751
(It FE A2 H AT MR VR T T SRS 2 — 22, 7EN
B FHEERER T B R S, %
MEATIEAZS 5 H, W CASP3, CASP9, BAX
DL K& BAD, KEGG i i 73 #1 th 32 B apoptosis i i
Z 5 7 RXNBTHIRIT BEOERVLS . 48T
T 7 52 BHAS fig AE 5 34T 40 B B0 17238 B 2 b g 2B
K E LR, CASP3, CASP9, BAX, BAD %%
F1 T2 5 45 0008 T2 3 B T B A 4 R 4 e 1)
PETT, A R A B P G G ) X I R R
[ 78t R B B g 20 44 CASP3 3Rk 5 R 1)
15 PR 97 B AR AE AN TS A OGP, TS i A oo
£ HSP9O (N7 STA-9090 w] - i F J& 41 g
c-PARP, CASP3, CASPS8, CASP9 [k, &3
I AGS F1 N87 N B4 R 5, A 805
G2/M 2t i J&) 3425 s R 40 e g 21230,

g BRIk, AHE IS R 28 25 B 2 () D7
XN T 258085, A BIEE R BL AR
PURIBEAT BT . MWONE T i s 2 21 ANE 1T
B R4 FL45 kaempferol, baicalein, nobiletin,
isoliquiritigenin 5, AR EC/AHICH) 43 AMER T
S R (K RE B 5 B A5 K PPT RN 4% 3 A1 45 3 4% 0 B
R TP53, JUN, AKT1, CASP3, EGFR, VEGFA.,
XTHE A GO Ml KEGG i & 4 70 Hr 45 /R iX
BB U AR RERI A BAE 7440, A
A 94, A FIRERIE 154, s %M KEGG
WA 78 %, H B 4E pathways in cancer, VEGF

rh E LA R 2452 2019 4E 6 H 58 36 558 12 1




signaling pathway, p53 signaling pathway, viral

carcinogenesis, apoptosis, proteoglycans in cancer
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