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Study on mechanism of Daphne giraldii against gastric cancer based on network
pharmacology and experimental verification
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Abstract: Objective To investigate the mechanism of Daphne giraldii in the treatment of gastric cancer by using the method of
network pharmacology and cellular experiments. Methods Systematic Pharmacology Database and TCMSP database were used to
obtain the chemical components and action targets of D. giraldii. Then, from the Swiss target prediction, PharmMapper, GeneCards
and DisGeNET databases, the targets of chemical constituents from D. giraldii and gastric cancer related target information were
searched. The active ingredient-target network of D. giraldii was further constructed by Cytoscape. Afterwards, STRING and
Metascape databases were used for protein-protein interaction, GO and KEGG pathway enrichment analysis. MTT assay was used to
detect the anti-tumor activity of broussoflavonol F, daphnegiravone D, daphgiflavone C. The expression of mRNA level of EGFR,
PI3K and Akt of gastric cancer MGC803 cells were examined by using real-time fluorescence quantitative PCR (qRT-PCR) analysis
after 48 h treated by these three prenylated flavonoids. Results Totally 70 potential active ingredients of D. giraldii were obtained.
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And through screening, 42 targets of D. giraldii on gastric cancer were obtained. Among them, EGFR, BRAF, PIK3CA, MET and

MAPKI1 were the core targets, which were mainly enriched in cancer, PI3K/Akt and MAPK signaling pathways. MTT assay showed

that three prenylated flavones (broussoflavonol F, daphnegiravone D, daphgiflavone C) had better activity against gastric cancer
MGCB803 cells growth, and they also significantly decreased the mRNA level of EGFR, PI3K and Akt. Conclusion The main anti-
gastric cancer active component of D. giraldii may be prenylated flavonoids, with EGFR, BRAF, PIKC3A, MET and other proteins

as core targets, and it mainly plays a role in the treatment of gastric cancer through PI3K/Akt and MAPK signaling pathways.
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Fig.1 Compound-target network of Daphne giraldii
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Table 2 Chemical constituents of D. giraldii and degree value

% 2% FEAH
MOL 39 daphnegiralin C, 151
MOL 37 broussoflavonol F 150
MOL 44 daphnegiranin A 150
MOL 40 daphnegiralin C, 150
MOL 36 daphnegiralin B, 149
MOL 41 daphnegiralin E 150
MOL 35 daphnegiravone D 149
MOL 53 daphnegiravan C 149
MOL 38 daphnegiralin B, 148
MOL 12 (28)-daphnegiranol B 146
MOL 66 luvangetin 146
MOL 42 daphnegiralin F 145
MOL 50 daphnegiratin B 145
MOL 31 daphnegiralin A, 144
MOL 54 daphnegiravan D 144
MOL 32 broussflavonol B 143
MOL 33 daphnegiralin A; 143
MOL 34 daphnegiralin A, 143
MOL 59 daphnegiravan M 143
MOL 46 daphnegiranol C, 142

MOL 9 daphgiflvaone C 140
MOL 43 daphnegiralin G 140
MOL 28 broussonin A 138
MOL 51 daphnegiravan A 138
MOL 20 2',4'-dihydroxy-3-(4-methoxyphenyl)-propiophenone 133
MOL 24 5-methoxy- 2-[ 3-(4 methoxyphenyl) propyl] phenol 133

MOL 2 (-)-pinoresinol 132
MOL 29 broussonin B 131
MOL 62 daphnegiravone C 130
MOL 55 daphnegiravan E 129

MOL 3 (2R)-daphnegiranol A 128
MOL 45 daphnegiranol C, 128
MOL 61 daphnegiravone B 125

MOL 6 (2R)-kazinol U 124
MOL 15 macarindicin E 123
MOL 58 daphnegiravan K 123
MOL 27 broussoflavonol B 122

MOL 4 (2R)-daphnegiranol B 119
MOL 11 (28)-daphnegiranol A 119

MOL 1 5,7-dihydroxy-2-(4-hydroxyphenyl)-4H-chromen-4-one 101

MOL 7 (28)-4'-hydroxy-7-methoxyflavan 101
MOL 22 3,5,7,4-tetrahydroxyflavone 101
MOL 23 5,4'-dihydroxy-7-methoxyflavone 96
MOL 60 broussoflavonol B 91
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MOL 67 morusin 80
MOL 64 isolicoflavonol 76
MOL 63 daphnogirin B 72
MOL 65 eupatilin 71
MOL 10 (28)-7-hydroxy-3', 4'-dimethoxyflavan 67
MOL 70 umbelliferone 65
MOL 8 (28)-7,3'-dimethoxy-4'-hydroxyflavan 61
MOL 18 1-(4'-hydroxy-2'-methoxyphenyl)-3-(3"-hydroxy-4"-methoxyphenyl) propane 61
MOL 26 8-hydroxyxanthyletin 59
MOL 19 1-(2'-hydroxy-4'-methoxyphenyD)-3-(4"-hydroxy-3"-methoxy-phenyl) propane 58
MOL 52 daphnegiravan B 54
MOL 57 daphnegiravan H 54
MOL 56 broussonol D 53
MOL 30 broussonin E 51
MOL 5 (2R)-kazinol B 50
MOL 47 acuminatin 49
MOL 25 7-demethylsuberosin 48
MOL 49 daphnegiratin A 48
MOL 69 salicifoliol 47
MOL 68 nodakenetin 45
MOL 14 (28)-kazinol 1 40
MOL 48 daphnegiranol D 32
MOL 16 (48)-4-hydroxy-a- tetralone 21
MOL 21 3,4, 5-trimethoxyphenol 17
MOL 17 (48)-isosclerone 13
MOL 13 (28)-kazinol B 2
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Fig. 2 Intersection targets of chemical components of D.
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Fig.3 PPI network of intersection targets of D. giraldii in

treatment of gastric cancer
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Fig.4 GO-BP enrichment analysis of intersection targets of D. giraldii in treatment of gastric cancer
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Fig.5 GO-CC enrichment analysis of intersection targets of D. giraldii in treatment of gastric cancer
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Fig. 6 CO-MF enrichment analysis of intersection targets of D. giraldii in treatment of gastric cancer
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