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Mechanism of Banbei Pills in treatment of bronchitis based on network
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Abstract: Objective To mining the mechanism of Banbei Pills in treatment of bronchitis by network pharmacology and molecular
docking and molecular docking technology. Methods To search the chemical components and targets of Banbei Pills by literature
mining and TCMSP platform, and construct the “ingredient - target” network of Banbei Pills. To obtain the disease targets of bronchitis
by GeneCards and OMIM database, and construct Venn diagram to obtain the targets of Banbei Pills in treatment of bronchitis. The
“disease - active ingredient” network model was constructed using Cytoscape software. The common target was analyzed by using
String platform for protein interaction (PPI) network analysis, and the target was enriched by GO function and KEGG pathway through
Metascape database. SwissDock online database was used for molecular docking. Result A total of 29 components, 95 potential
targets, 1 964 targets related to bronchitis, and 49 targets of Banbei Pills and bronchitis were obtained. The network analysis results
showed that the key targets of Banbei Pills in treatment of bronchitis included Aktl, VEGFA, TP53, CASP3, JUN, and MMP9.
Biological processes mainly involved cellular response to organic cyclic compound, apoptotic signaling pathway, transcription factor
complex and cysteine-type endopeptidase activity involved in apoptotic signaling pathway. KEGG enrichment mainly involved

PI3K/Akt, apoptosis, AGE-RAGE and other signaling pathways. The molecular docking results showed that B-sitosterol, baicalein,
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and sitosterol and other key compounds in Banbei Pills have better binding ability with key targets such as Aktl, VEGFA, TP53, and

CASP3. Conclusion Banbei Pills in treatment of bronchitis have the characteristics of multi-component, target, and multi-pathway.
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Table 1 Active ingredients of Banbei Pills

5 WE TR OB/% DL KR
MOLO001755 24-ethylcholest-4-en-3-one 36.08 0.76 E
MOLO002670 cavidine 35.64 0.81 B
MOLO002714 baicalein 33.52 0.21 B
MOLO002776 baicalin 40.12 0.75 B
MOL000449 stigmasterol 43.83 0.76 B
MOLO005030 gondoic acid 30.70 0.20 B
MOLO000519 coniferin 31.11 0.32 B
MOLO006936 10,13-eicosadienoic 39.99 0.20 B

MOL006937
MOL006957
MOLO003578
MOLO006967
MOL006594
MOL006637
MOLO000358
MOL001749
MOL000359
MOL004440
MOL009027
MOL009572
MOLO009579
MOL009586
MOL009588
MOL009589
MOL009593
MOL009596
MOL009599
MOL009582
MOL004445

cycloartenol
beta-D-ribofuranoside,xanthine-9
eciphin

psi-ephedrin

beta-sitosterol
ZINC03860434

sitosterol

peimisine

cyclopamine

chuanbeinone
ent-(16S)-atisan-13,17-oxide
isoverticine

korseveriline

korseverinine

verticinone

sinpemine A

songbeinone

sipeimine

verticine

12,13-epoxy-9-hydroxynonadeca-7,10-dienoic acid
(3S,6S)-3-(benzyl)-6-(4-hydroxybenzyl)piperazine-2,5-quinone

42.15 0.24 eyl
46.89 0.27 eyl
38.69 0.78 eyl
4472 0.21 eyl
43.35 0.03 eyl
52.25 0.03 eyl

36.91 0.75 S NI
43.59 0.35 J1| DL&BF
36.91 0.75 J1| DL&BF
57.40 0.81 J1| DL&BF
55.42 0.82 J1| DL&BF
41.07 0.71 J1| DL&BF
47.74 0.43 J1| DL&BF
48.23 0.67 J1| DL&BF
35.16 0.68 J1| DL&BF
53.51 0.71 J1| DL&BF
60.07 0.67 J1| DL&BF
46.96 0.71 J1| DL&BF
45.35 0.71 J1| DL&BF
16.18 0.67 JI| DLBF
17.42 0.67 JI| DLBF
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Fig.1 “Ingredients-target” diagram of Banbei Pills
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Table 2 Key targets of the top 20 KEGG pathways

Eike] HiE R AR

hsa05200 pathways in cancer 23 Aktl, AR, Bax. Bcl-2, CASP3, CASP8, CASP9, CDK2, ESR1, HIF1A,
HSP90AB1, JUN, MMP9, PPARG, PRKCA, PTGS2, RELA, RXRA,
RXRB. TGFB1, TP53, VEGFA, CYCS

hsa05161 hepatitis B 15 Aktl, Bax. Bcl-2, CASP3, CASP8, CASP9, CCNA2, CDK2, JUN,
MMP9, PRKCA., RELA, TGFB1, TP53, CYCS

ko04151 PI3K/Akt signaling pathway 13 Aktl, Bcl-2, CASP9, CDK2, CHRM1, HSP90AB1, NOS3. PIK3CG.,
PRKCA. RELA, RXRA. TP53., VEGFA

hsa05167 Kaposi sarcoma-associated 13 Aktl, Bax, CASP3, CASP8, CASP9, HIF1A, JUN, PIK3CG. PTGS2,

herpesvirus infection RELA. TP53, VEGFA. CYCS

hsa05169 Epstein-Barr virus infection 13 Aktl, Bax, Bcl-2, CASP3, CASP8. CASP9, CCNA2, CDK1, CDK2,
JUN, RELA, TP53, CYCS

hsa05222 small cell lung cancer 12 Aktl, Bax. Bcl-2, CASP3. CASP9, CDK2, PTGS2. RELA, RXRA,
RXRB, TP53, CYCS

hsa05170 human immunodeficiency virus 1 12 Aktl, Bax. Bcl-2, CASP3, CASP8, CASP9, CCNB1, CDK1, JUN,

infection PRKCA., RELA, CYCS

hsa05168 herpes simplex virus 1 infection 12 Aktl, Bax. Bcl-2, CASP3, CASP8, CASP9, CDK1, CDK2, JUN, RELA,
TP53, CYCS

hsa05162 measles 11 Aktl, Bax. Bcl-2, CASP3, CASP8, CASP9, CDK2, JUN, RELA, TP53,
CYCS

hsa04932 non-alcoholic fatty liver disease 11 Aktl, Bax, CASP3, CASP8, JUN, PTGS1. PTGS2. RELA, RXRA,

TGFB1. CYCS
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hsa05163 human cytomegalovirus infection 11 Aktl, Bax, CASP3, CASP8, CASP9, PRKCA., PTGS2, RELA, TP53,
VEGFA, CYCS

hsa05165 human papillomavirus infection 11 Aktl, Bax. CASP3, CASP8. CCNA2, CDK2, PRKCA, PTGS2, RELA,
TP53, VEGFA

hsa05215 prostate cancer 10 Aktl. AR, Bcl-2, CASP9, CDK2, HSP0AB1., MMP9, PLAU. RELA, TP53
hsa04115 p53 signaling pathway 10 Bax. Bcl-2, CASP3, CASP8, CASP9, CCNB1, CDK1, CDK2, TP53, CYCS
ko04210 apoptosis 10 Aktl, Bax, Bcl-2, CASP3, CASP8, CASP9, JUN, RELA, TP53, CYCS
hsa05160 hepatitis C 10 Aktl, Bax, CASP3, CASP8, CASP9, CDK2, RELA, RXRA, TP53, CYCS
hsa05203 viral carcinogenesis 10 Bax, CASP3, CASP8, CCNA2, CDK1, CDK2, JUN, PRKCA, RELA, TP53
hsa05016 Huntington disease 10 Bax., CASP3, CASP8, CASP9, PPARG, PTGS1, PTGS2, SLC6A4,

TP53, CYCS
ko04933 AGE-RAGE signaling pathway in 10 Aktl, Bax, Bcl-2, CASP3, JUN, NOS3. PRKCA. RELA, TGFB1, VEGFA

diabetic complications

ko05205 proteoglycans in cancer 10 Aktl, CASP3, ESR1, HIFIA, MMP9, PLAU, PRKCA, TGFB1, TP53, VEGFA

®3 DFNEER

Table 3 Scores of molecular docking
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