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Anti-cancer Mechanism of '""Clematis Radix et Rhizoma-Trichosanthis Radix" Based on
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[ Abstract] Objective: To explore the potential targets and mechanism of action of "Clematis Radix et
Rhizoma-Trichosanthis Radix" based on network pharmacology. Method: Chinese Medicine System
Pharmacology Analysis Platform (TCMSP) was used to screen out active ingredients and corresponding target
proteins of Clematis Radix et Rhizoma and Trichosanthis Radix according to oral bioavailability (OB) and drug
likeness (DL) , cancer disease targets were screened out using GeneCards and OMIM databases, R language
software was used to screen out common targets of clematis, trichosanthin and cancer diseases, Cytoscape 3.7.2
software was used to construct a network map of "drug-active ingredient-disease-target", STRING database was
used to draw protein protein interaction (PPI) of common target proteins, R language software was used to
perform enrichment analysis of gene ontology (GO) functions and Kyoto encyclopedia of genes and genomes
(KEGG) channels on effective targets. Result: A total of 9 effective active ingredients were obtained from
Clematis Radix et Rhizoma-Trichosanthis Radix powder pair. A total of 31 target genes were searched, and 814
relevant target genes were searched from cancer diseases. The two kinds of relevant target genes were matched to

obtain 9 common target genes, which mainly involved endopeptidase, cysteine-type endopeptidase activities
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involving in the apoptosis process and cancer necrosis factor receptor superfamily binding and other biological
processes, and played a role in the treatment of cancers by regulating apoptosis, measles, hepatitis B, kaposi

sarcoma-associated herpesvirus infection, p53, interleukin-17 (IL-17) , tumor necrosis factor (TNF) and many

other pathways. Conclusion:

The mechanism of Clematis Radix et Rhizoma-Trichosanthis Radix in the

treatment of cancer is preliminarily studied. Clematis Radix et Rhizoma-Trichosanthis Radix has multiple active

ingredients and can play a role in treating cancer through multiple targets and multiple pathways.
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Table 1 Screening of active ingredients of Clematis Radix et Rhizoma and Trichosanthis Radix

SREz) TS
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] MOL001663 (4a$,6aR,6aS,6bR,8aR,10R,12aR, 14bS)-hydroxy-2,2,6a,6b,9,9,12a-heptamethyl-1,10-3,4,5, 32.03 0.76
6,6a,7,8,8a,10,11,12,13,11-14b-tetradecahydropicene-4a-carboxylic acid
R A MOL002372  (6Z,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa-2,6,10,24-14,18,22-hexaene 33.55 0.42
R MOL000358  B-4% f§ B 36.91 0.75
R A MOL000449 & {5 i 43.83 0.76
s RAl MOL005594  clematosideA' qt 37.51 0.76
S RAl MOL005598  embinin 33.91 0.73
R A MOLO005603  heptyl phthalate 4226 0.31
KAEK MOL004355 3¢ {f{ i 42.98 0.76
KAEK MOL006756 il A % f§ fix 37.42 0.75
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Fig. 1 Venn diagram of drug and disease targets
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Fig.3 Frequency of common target proteins of drugs and diseases
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Fig.4 Drug-active ingredient-disease-target interaction network
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cysteine-type endopeptidase activity involved in apoptotic process
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Fig. 6 KEGG channel enrichment analysis bubble chart(top 20)
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Table 2 Result of target pathway enrichment
Hi's K R Bk P
hsa04215 apoptosis-multiple species 5 9.02x10!!
hsa04210 apoptosis 6 1.70x10°
hsa05162 measles 6 1.86x10°
hsa05161 hepatitis B 6 4.91x107
hsa04115 p53 signaling pathway 5 6.17x10°
hsa01524 platinum drug resistance 5 6.62x107
hsa05167 kaposi sarcoma-associated herpesvirus infection 6 1.13x10%
hsa05210 colorectal cancer 5 1.53x10°%
hsa05169 epstein-barr virus infection 6 1.80x10%
hsa05222 small cell lung cancer 5 2.15x10°%
hsa05170 human immunodeficiency virus 1 infection 6 2.48x10%
hsa05014 amyotrophic lateral sclerosis(ALS) 4 2.80x107
hsa05152 tuberculosis 5 6.27x107
hsa05130 pathogenic escherichia coli infection 5 1.11x10%¢
hsa05132 salmonella infection 5 1.48x10°
hsa05163 human cytomegalovirus infection 5 1.90x10°
hsa04657 IL-17 signaling pathway 4 2.12x10°
hsa04933 AGE-RAGE signaling pathway in diabetic complications 4 2.72%10°
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hsa04668 TNF signaling pathway 4 4.28%10°
hsa05145 toxoplasmosis 4 4.28%10°
hsa04932 non-alcoholic fatty liver disease(NAFLD) 4 1.33x107
hsa05160 hepatitis C 4 1.56x107
hsa05164 influenza A 4 2.25%107°
hsa05134 legionellosis 3 2.76x107
hsa05416 viral myocarditis 3 3.23x10°
hsa05203 viral carcinogenesis 4 4.61x107
hsa05168 herpes simplex virus 1 infection 5 8.59x10
hsa05215 prostate cancer 3 1.36x10*
hsa05016 huntington disease 4 1.40%10*
hsa01522 endocrine resistance 3 1.40x10*
hsa04064 NF-kappa B signaling pathway 3 1.67x10*
hsa04625 C-type lectin receptor signaling pathway 3 1.67x10*
hsa05206 microRNAs in cancer 4 2.35x10*
hsa04722 neurotrophin signaling pathway 3 2.50x10*
hsa05165 human papillomavirus infection 4 3.00x10*
hsa05010 Alzheimer disease 4 3.14x10*
hsa04915 estrogen signaling pathway 3 3.87x10*
hsa05224 breast cancer 3 4.66x10*
hsa04217 necroptosis 3 5.86x10*
hsa04621 NOD-like receptor signaling pathway 3 8.56x10*
hsa05213 endometrial cancer 2 1.79x107
hsa05131 shigellosis 3 1.85x107
hsa04370 VEGF signaling pathway 2 1.85x1073
hsa05223 non-small cell lung cancer 2 2.31x107
hsa05120 epithelial cell signaling in helicobacter pylori infection 2 2.59%107
hsa05133 pertussis 2 3.05%107
hsa05212 pancreatic cancer 2 3.05x107
hsa05140 leishmaniasis 2 3.13x10°7
hsa01521 EGFR tyrosine kinase inhibitor resistance 2 3.29x10°
hsa05142 chagas disease( American trypanosomiasis) 2 5.43x1073
hsa04620 Toll-like receptor signaling pathway 2 5.64x1073
hsa04726 serotonergic synapse 2 6.85x107
hsa04071 sphingolipid signaling pathway 2 7.32x1073
hsa05418 fluid shear stress and atherosclerosis 2 9.89x10°
hsa05012 Parkinson disease 2 1.03x107?
hsa05226 gastric cancer 2 1.13x10?
hsa04921 oxytocin signaling pathway 2 1.20x102
hsa04141 protein processing in endoplasmic reticulum 2 1.39x102
hsa05202 transcriptional misregulation in cancer 2 1.73%1072
hsa04510 focal adhesion 2 1.96x1072
hsa05205 proteoglycans in cancer 2 2.06x102
hsa05166 human T-cell leukemia virus 1 infection 2 2.35%10
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