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Exploring key pharmacodynamic substances and mechanisms of traditional
Chinese medicine in treatment of infectious pneumonia based on data mining and
virtual computation
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Abstract: Objective To systematically investigate the pharmacodynamic substances and mechanisms of traditional Chinese medicine
(TCM) in treating infectious pneumonia through data mining and network pharmacology approaches. Methods Forty-five formulas
from the China Association of Chinese Medicine were analyzed using the TCM Inheritance Support System (V3.0) for frequency
statistics and association rule mining. Active components were screened via the Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) combined with modern biological evaluations, including anti-inflammatory activity
assessment and cytoskeletal damage repair efficacy. Shared targets were identified by integrating Genecards and other databases,
followed by protein-protein interaction (PPI) network construction, Gene Ontology (GO) functional annotation, and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis. Molecular docking was performed for validation. Results
Sixteen core herbs (e.g., Glycyrrhizae Radix et Rhizoma, Pinelliae Rhizoma, and Platycodonis Radix) and three key pharmacodynamic
compounds (luteolin, chlorogenic acid, and glycyrrhetinic acid) were identified. Thirty-five core therapeutic targets for infectious
pneumonia were determined, with molecular docking confirming stable binding affinities between core compounds and targets.
Conclusion Luteolin, chlorogenic acid, and glycyrrhetinic acid exert therapeutic effects on infectious pneumonia by modulating
pulmonary inflammation and improving airway function through the Ras, PI3K-Akt, and VEGF signaling pathways.
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Fig.2 Radar chart of four ¢i (A) and five flavors (B) and meridian tropism (C) of traditional Chinese medicine
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Table 1 Combinations of traditional Chinese medicine

with frequency > 5

75 2y BRIK
1 HEEL, Kt 12
2 HE, K% 10
3 HE, 5 10
4 HE, & 8
5 FH, RE 7
6 EENS 6
7 B, B 6
8 HHE, X 6
9 HE, $E, K% 6
10 HEE, F4 6

2 FHEESEKBEAN (EEE>0.6)
Table 2 Association rules of traditional Chinese medicine

combinations (confidence > 0.6)

75 F BIEE
1 B, B —>HE 1.00
2 R, BRE—>%E 1.00
3 FH, BRE—>5R% 1.00
4 RE, FEE—>HH 1.00
5 Rt —>H %L 0.92
6 RiE —>H & 0.86
7 W —>H & 0.86
8 FH, RE—>HE 0.86
9 HE, BRE—>7 0.83
10 RE—>HE 0.77
11 FE&—>HE 0.75
12 o —>HH 0.73
13 M —>F 5 0.71
14 e —>HE 0.71
15 MRz —>1R% 0.71
16 R — > 0.71
17 FH, IRE—>FE 0.71
18 R — > A 0.67
19 AB—>HE 0.62
20 HE, & —>mik 0.62
21 HE, RE—>%H 0.60

22 HE, FE—>RE 0.60
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Fig.3 Association network of traditional Chinese medicine
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Table 3 Screening results of ingredients from high frequency traditional Chinese medicine
Ty ki RBN HBA HBD AlgP Mw
1 DIBEERH 0 6 5 0.96 463.73
2 4% N 0 4 2 1.37 178.15
3 DIEAE N B 0 3 1 1.63 162.15
4 PR 0 4 2 3.21 429.71
5 KNEBEE 1 6 4 2.07 286.25
6 KR 1 2 0 0.76 121.12
7 ILHE 1 6 5 1.92 290.29
8 HRIRR 1 4 2 5.49 470.76
9 HER 1 16 8 2.42 823.04
10 Wiz 25 1 7 5 1.50 302.25
11 EER 1 5 3 2.33 270.25
12 WETR 1 5 4 0.63 170.13
13 FRER 1 5 3 2.33 270.25
14 11 2%y 1 6 4 1.77 286.25
15 R LA 1 3 2 1.06 138.13
16 SR LAR 1 4 3 0.90 154.13
17 SEy2] 2 3 3 3.01 228.26
18 WHESER 2 5 2 2.59 284.28
19 W P 2 4 3 1.37 180.17
20 R 2 4 2 1.15 168.16
21 FRER 2 7 4 1.76 316.28
22 ] 28 iR 3 4 2 1.62 194.20
23 THER 3 5 2 1.13 198.19
24 YERE 3 5 2 -0.50 226.25
25 WA 4 11 6 0.64 446.39
26 AR 4 7 11 0.16 448.41
27 ARTFLE 4 0 6 5.06 400.51
28 [ e ey 4 7 12 0.37 462.39
29 2R R 5 6 9 -0.41 354.34
30 WHELF 5 4 11 0.21 459.41
31 LR 6 3 6 2.28 302.30
32 = 6 10 16 —1.44 610.57
33 PR 7P 6 1 7 4.05 432.56
34 fRTHE 6 0 6 4.76 388.50
35 ii)-&ts 6 8 14 -0.46 580.59
36 Mo ¥ 6 5 10 -1.68 400.46
37 9 &t 7 8 15 -0.48 610.62
38 IR B = 7 8 0 3.04 402.43
39 T 7 7 15 0.88 652.64
40 HER 7 8 16 2.41 823.04
41 A F 7 7 12 -2.29 457.48
42 HEFR 7 5 8 2.68 360.34
43 ANZEH RH2 7 6 8 4.04 622.98
44 B-#A% & 10 0 0 11.99 536.96
45 ANZEH RH) 7 9 7 2.87 638.98
46 FRAEER 14 1 2 6.36 256.48
47 GENE 2 5 2 2.59 284.28
48 AR 8 4 2 4.58 328.44
49 T 10 2 2 9.47 568.96
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*P<0.01 *"P<0.001 vs model group.

4 EIREMRS T LPS 55 BEAS-2B 4HA IL-6 KEHEM (X £5, n=6)
Fig. 4 Effect of ingredients from high frequency traditional Chinese medicine on IL-6 levels in LPS-induced BEAS-2B cells
(X £s, n=6)
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Fig. 5 Effect of ingredients from high frequency traditional Chinese medicine on cell growth status of LPS-induced BEAS-
2B cells (x200)
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Fig. 6 Effect of ingredients from high frequency traditional Chinese medicine on cytoskeleton of LPS-induced BEAS-2B
cells (x200)
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Fig. 7 PPI network diagram of key targets between active

components and infectious pneumonia
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