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Abstract: To summarize the core drugs for the treatment of influenza in the Chinese Pharmacopoeia through association analysis, and

investigate their potential mechanisms of action using network pharmacology and molecular docking techniques. Traditional Chinese
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medicine compound prescriptions for treating influenza were collected from the 2020 edition of the “Chinese Pharmacopoeia”, and an
influenza prescription database was established using Excel 2021. Drug classification, nature and taste, meridians, frequency of use,
association analysis, cluster analysis and correlation analysis were performed through R studio software to explore the medication
patterns and obtain core Chinese medicines. The key active ingredients and their corresponding targets were identified using databases
like TCMSP, GeneCard, OMIM, and Drugbank. Once the intersection of these targets was found, they underwent GO functional
analysis and KEGG pathway enrichment. Cytoscape software was employed to map out the interaction networks among traditional
Chinese medicine, active ingredients, and targets, as well as the PPI network. Finally, molecular docking simulations were conducted
with Vina software to explore the interactions between critical compounds and their main targets. A total of 59 compound prescriptions
were included, covering 201 traditional Chinese medicines. The drugs with a frequency of more than seven times were high-frequency
drugs, totaling 19 kinds, including Glycyrrhizae Radix et Rhizoma, Platycodonis Radix, Scutellaria Baicalensis, Forsythiae Fructus,
etc. The frequently used drugs were primarily tonic agents, expectorants, cough and asthma relievers, heat-clearing medications, and
antipyretics. The taste of the drugs was mainly pungent, bitter and sweet, and the meridians were mostly lung and spleen. The
association rule analysis showed that “Platycodonis Radix-Glycyrrhizae Radix et Rhizoma”, “Citri Reticulatae Pericarpium-Poria-
Perillae Folium”, “Citri Reticulatae Pericarpium-Poria-Pinelliae Rhizoma” were the most common compatibility; the correlation
analysis showed that “Perillae Folium-Citri Reticulatae Pericarpium”, “Angelicae Dahuricae Radix-Saposhnikoviae Radix”, “Poria-
Pinelliae Rhizoma” and other strongly correlated potential drug pairs; Cluster analysis obtained five drug prescriptions; complex
network analysis showed that Platycodonis Radix, Perillae Folium, Glycyrrhizae Radix et Rhizoma, Lonicerae Japonicae Flos, etc.
were in the core position in the compound prescriptions for the treatment of influenza. Based on the findings from frequency analysis,
clustering, association rule mining, and complex network analysis, it was found that Platycodonis Radix, Perillae Folium, Glycyrrhizae
Radix et Rhizoma, Lonicerae Japonicae Flos, Forsythiae Fructus, Ephedrae Herba, Armeniacae Amarum Semen, Citri Reticulatae
Pericarpium, Pinelliae Rhizoma, Poria are the core drugs for the treatment of influenza. Through network pharmacology analysis, the
primary active compounds of the core drugs were identified, including quercetin, kaempferol, and luteolin. The key targets were TP53,
TNF, JUN, and IL6, which are primarily involved in the IL-17 and TNF signaling pathways, contributing to their therapeutic effects.
In addition, the key active ingredients can be stably combined with the core targets. The core Chinese medicine for the treatment of
influenza may act on targets such as TP53 and TNF through active ingredients such as quercetin, kaempferol, and luteolin, and
participate in pathways such as IL-17 and TNF to play a therapeutic role. This provides insights into the use of Chinese medicine for
influenza prevention and treatment, offering a scientific foundation for further investigation into their mechanisms of action.

Key words: traditional Chinese medicine; influenza; association analysis; medication rules; network pharmacology; mechanism of action
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Table 1 High-frequency Chinese herbs for influenza

prevention and treatment
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Table 2 Association rules of high-frequency traditional

Chinese medicines

*®3 SR AEXREET 20 WAYAS
Table 3 Top 20 herb combinations with highest correlation

coefficients among high-frequency Chinese herbs

75 N A TEEI% BIEE% RAE
1 BREZ-IRZE -5 10 100 5.36
2 BRE-IRZE-E 10 100 5.36
3 IRE-RII-EE 10 100 5.36
4 PRI -PR 10 100 5.90
5 HE-LI-FRE 10 100 5.90
6 BRE-ORZEE-EKI - 10 100 5.36
7 RE-FE 12 88 4.69
8 LHE-BRE-EKH 10 86 4.60
9  HE-EA KA 14 80 2.15
10 BER-AIE 14 80 4.29
11 BRBZ-%ont 14 80 4.29
12 BRp-HE 14 80 1.97
13 FFF-HE 12 78 2.09
14 JEfr-AE R 12 78 2.09
15 TRE-FRI 10 75 4.43
16 IRE-ZIn 10 75 4,02
17 BiR-H® 12 70 1.72
18 BRi-FH 12 70 3.75
19 SHfE-EM 14 67 2.46
20 BRFE-HE 10 67 1.64
21 JRREE-AE A 10 67 1.79
22 FEEE-HE 24 64 1.56
23 EKHH-ETEE 12 64 2.35
24 FH-HE 12 64 1.56
25 EAC-HE 17 63 1.54
26 AN 17 63 1.68
27 BRBE-EARAC 10 60 2.21
28 R -FE A 10 60 1.61

F5 kRS R R
1 LI BR R 0.71
2 1 1E-Bi7 A 071
3 RE-E 0.70
4 TREE R fe 0.61
5 FH - 0.60
6 e il RS 0.57
7 RE-T 8 H 0.52
8 HUHA-PBR R 0.48
9 AT -3R 5 0.48

10 BRI 0.45
11 R E 0.45
12 IR 0.45
13 AT #A-2 75 0.45
14 FFITF-BI7 A 0.44
15 EHnt-2E 0.44
16 HIE-% o5t 0.44
17 HiE-E R 0.40
18 K- 0.39
19 - 0.36
19 A - R 0.36

HEAHNBRE 1K

Repeated herb combinations are retained only once.
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x4 DTUEREGR
Table 4 Molecular docking results

M Uniprot ID fetrn Sl
(kJ mol™)
TP53 P04637 IX#%EE (wogonin) -30.59
Wz & (quercetin) -30.59
ABEHE (luteolin) -31.84
TNF  P01375 3% % (wogonin) —25.99
AR % % (luteolin) -28.91
i Z=%} (kaempferol) —-33.94
Witz 2 (quercetin) -35.62
JUN P05412 LZsHy (kaempferol) -21.37
Witz 2 (quercetin) -22.21
TRTEEZ (formononetin) -23.05
AJREZER (luteolin) -23.05
MNHLER (wogonin) -23.88
IL6  P05231 XEAFE (wogonin) -30.17
TP53 P04637 HitEZ % (quercetin) -30.59
TNF  P01375 AKREHZE (luteolind -31.01
Ti”xg
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Fig. 10 Molecular docking visualization between key bioactive compounds and core targets
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