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Network Pharmacology Study on the Medication Patterns of Traditional
Chinese Medicine for Chronic Bronchitis

LIN Nan, CHENG Xin, XIONG Bixia, ZHANG Huixiang
(College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004, China)

Abstract: This study investigated the administration regularity and mechanism of traditional chinese medicine for chronic bronchitis
(CB) based on data mining, network pharmacology, and molecular docking techniques. Clinical literatures related to the treatment of
CB from January 2010 to March 2023 were retrieved by Wanfang, VIP database and CNKI, and the prescription information was

standardized and summarized by WPSoffice. With the help of the cloud platform of ancient and modern medical records, the prescrip-
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tion frequency, four gases, five tastes, classics, efficacy and cluster analysis were carried out. SPSS Modeler was used for drug asso-
ciation rule analysis and complex network analysis. The active ingredients and targets of core drugs were retrieved by traditional Chi-
nese medicine systems pharmacology (TCMSP) analysis. GeneCards and OMIM databases were used to search CB related targets.
The intersection targets of core drugs and CB were mapped by Venny. Protein-protein interaction (PPI) network map of intersection
target was constructed using Cytoscape3.8.0. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrich-
ment analysis were performed for core targets by Metascape. Finally, AutoDock Vina was used for molecular docking prediction and
PyMOL was used for visualization. A total of 272 prescriptions were screened and 223 kinds of traditional Chinese medicine were
obtained. The results showed that the use of middle-temperature drugs in the four qi was the most frequent, the use of sweet drugs in
the five tastes had the highest frequency, the use of lung meridian had the highest frequency, and the use of dry dampness and
phlegm removal had the highest frequency. Two association rules showed that licorice pinellia had the highest support, three associa-
tion rules showed that licorice - (orange peel, Tuckahoe) had the highest support, and the cluster analysis showed three categories.In
complex network analysis, licorice, pinellia and orange peel were selected as core drugs. According to the network pharmacological
study, 14 kinds of active ingredients, 140 drug targets, 1 439 tracheitis targets, 46 intersection targets were obtained, and 44 key PPI
targets were obtained. The core components of CB treatment were baicalein, oncetin, and cephalotin. The core targets are AKT1,
TP53, VEGFA, PTGS2, CASP3, MMP9, CAT, NOS3, IL4, efc. The signaling pathways include P53 signaling pathway and TNF sig-
naling pathway. The molecular docking of the main active ingredients and key targets screened by the network showed that the dock-
ing energies were all less than —5.0 kcal-mol ', indicating that the core active ingredients of the three drugs had strong affinity with
the key targets of the treatment of CB, indicating that the network analysis results were reliable. This study preliminarily predicted
the mechanism of the core drug to treat CB through multi-component, multi-target and multi-pathway, providing a reliable basis for
its clinical application and development.

Key words: network pharmacology; chronic bronchitis; data mining; licorice; Arum Ternatum Thunb; Citrus Reticulata; molecular

docking; mechanism of action
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Table 1 Frequencies of traditional Chinese medicine

decoctions use in 272 prescriptions (Frequency—=45 )

Jr izl IR /K Wi/ Y
1 H 191 70.22
2 % 129 47.43
3 WA 123 45.22
4 FH 118 43.38
5 s 108 39.71
6 JRE 89 32.72
7 T 76 27.49
8 £ 65 23.90
9 W 65 23.90
10 Iitid 63 23.16
11 EEN 59 21.69
12 i 50 18.38
13 JEEED 50 18.38
14 A 49 18.01
15 1hzy 48 17.65
16 % 47 17.28
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Fig. 2 Radar chart of warp frequencies of the 272 traditional

Chinese medicine decoctions

R2 2128 F WA HIKR AR E
Table 2 Efficacies and frequencies 272 traditional Chinese

medicine decoctions

P sk BRIR /YR W/ Y
1 PAL IR 282 10.45
2 TSR 255 9.45
3 MR 229 8.48
4 T fpia 191 7.08
5 gk 191 7.08
6 PR 1% 191 7.08
7 ERIEZ 191 7.08
8 F 7T i 183 6.78
9 FlK B 154 5.71
10 R 1K 134 4.96

R3 HAEZIRRBAN AT G E=12%, BAZE=80%)
Table 3 Binomial association rule analysis of the traditional

Chinese medicine decoctions (support ==12%, confidence —>80%)

75 Je B — i it SRR/ % EAREE/ %
1 R 43.38 84.75
2 H o — B 33.08 84.91
3 % —H 33.05 83.17
4 Wi pe — 1% 29.77 86.42
5 JEREE — A 24.26 85.00
6 HRE—AAR 21.70 83.05
7 HR— kT 20.59 84.67
8 R — B 20.58 87.50
9 HR— 550 12.87 80.00
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RA A ZRMRIRAR AT (A =20%, EAZH=>80%)
Table4 Analysis of three association rules for traditional Chinese

medicine decoctions (support == 20%, confidence == 80%)

S R (iR SCRREE/ Y EAREE/ %
1 i Wi % 29.41 82.50
2 HE Wiz 25T 25.73 91.43
3 W P E REE 24.26 80.30
4 HE PHAREE 24.26 87.87
5 HE i R 20.22 83.33
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Fig. 3 Clustering analysis diagram of traditional Chinese

medicine decoctions
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Fig. 4 Complex network diagram of raditional Chinese
medicine decoctions in treating CB (The real and virtual
connections represent the strength and weakness of the

correlation between drugs)
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Fig. 5 Venny map of intersection targets of core drugs and CB
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Table 5 Active ingredients for the treatment of CB

i A FAAEZSY)
baicalein RS HHE
5, 7-dihydroxy—2—(3-hydroxy-4-methoxyphenyl)chroman-4-one [ 495’
beta-D-Ribofuranoside, xanthine-9 HIEMS AT FH
beta—sitosterol B4 f 1 PE
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Glypallichalcone SRR A - HE
Inermine (=) Z HH
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nobiletin NWkEz % Wiz
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M, &5 3 W 44 A5 0, 261 A3, WL 7, AR i
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Table 6 Chemical components and action targets of core drugs for treating CB

2 (=i %y

L

PTGS1.CHRMS ,SCN5A \PTGS2 PIK3CG \ADRB2 ,OPRM1 ,HSPY90AB1 .NOS2 . VEG-
i FC.MAPK14 .CHEKI.PIM1.F2R AR .DPP4 .CDK2 NOS3 . ACHE .IL4 .SIRT1,

Formononetin ,Glycyrol . Glypallichal-

cone , Inermine

TOP2A CAZ . LTA4H .CHRNA7

Cavidine ,Baicalein \beta-sitosterol ,co-
H niferin, Stigmasterol ,beta-D-Ribofu-

ranoside, xanthine—9

PTGS1.CHRM3 .SCNSA \PTGSZ PIK3CG \ADRB2 .OPRM1 . HSPY90AB1 . PIM1 AR\
DPP4 .CDK2 . TOP2A CAZ . LTA4H .CHRNA7 AKT1.VEGFA .BCL2 .BAX .MMP9,
CASP3.TP53.CDK1 .MPO AHR .GABRA2.C3. TGFB1.PNP

5, 7-dihydroxy-2-(3-hydroxy-4-me-  PTGS1 ,SCN5A . PTGS2 PIK3CG HSP90AB1,NOS2,CHEK1 F2R AR .DPP4 , TOP2A |
AKT1,BCL2 . BAX MMP9 CASP3 . TP53 CAT .GSTP1 .B3GAT1.GSR , TIMP1,

BiKz  thoxyphenyl)chroman—4-one ,narin-

genin .nobiletin

CREB1.CD163
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RT S HYGIT IR LAE XY XEEK G (Degree>
11. 86 . Betweenness>40. 82, Closeness>0. 012)
Table 7 Key proteins of core drugs for treating CB (Degree>
11. 86, Between>40. 82, Closeness>0. 012)

F5 HEEA Degreefi  Betweenness{H  Closeness i
1 AKT1 33 329.33 0.019
2 TP53 29 145.36 0.017
3 VEGFA 28 120.45 0.017
4 PTGS2 26 85.78 0.016
5 CASP3 25 68.98 0.016
6 MMP9 24 131.29 0.016
7 CAT 22 54.23 0.015
8 NOS3 21 45.87 0.015
9 1.4 20 120.97 0.014
10 CREB1 18 116.52 0.014
11 SIRT1 18 100.45 0.014
12 NOS2 16 130.64 0.014
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Fig. 8 Column chart of target enrichment of core drugs in treating CB
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Pathway Analysis
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Fig. 9 Bubble diagram of enrichment of core drug therapy pathway for treating CB
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Table 8 Results of macromolecular docking (the smaller the

value, the stronger the binding activity)

Name AKT1 TP53 VEGFA PTGS2 CASP3
baicalein —6.3 —6.5 —6.6 —9.3 —6.1
formononetin ~ —54  —7.0 —6.7 —8.5 —6.4
nobiletin —6.2  —6.3 —6.2 —8.5 —5.7
naringenin —56 —6.8 —6.9 —9.3 —6.2
Cavidine —6.3 —6.3 —6.5 —8.9 —6.4
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Fig. 11 Visualization of docking score << —8.5 molecule target docking results
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