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Abstract: The mechanism of Platycodon grandiflorum in the treatment of pulmonary fibrosis was examined
by integrated pharmacology network with animal experiment validation. Compositions and targets of Platycodon
grandiflorum were collected utilizing databases such as TCMSP and Swiss Target Prediction, whereas pulmonary
fibrosis targets were obtained using GeneCards, OMIM, Disgenet, and Drugbank databases. These datasets were
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merged in order to identify prospective Platycodon grandiflorum targets for the treatment of pulmonary fibrosis.
The "drug-component-target-disease” network was constructed with Cytoscape software, and the interaction
relationship between potential targets was produced; they were coupled with the String platform to create the PPI
network while also doing topological analysis. Then, using R software and the Bioconductor biological information
software package, we conduct GO and KEGG enrichment analysis to estimate the therapeutic mechanism. A mouse
model of pulmonary fibrosis was constructed for pathological staining, ELISA, lung function, qRT-PCR, and
Western blot to validate the results of the network pharmacology. There are 289 putative active components of
Platycodon grandiflorum, and 1 129 disease targets for pulmonary fibrosis, for a total of 65 drug-compound-
disease common targets. The GO enrichment analysis revealed 1 575 items, whereas the KEGG enrichment analysis
yielded 146 entries. The phosphatidylinositol 3 kinase-protein kinase B (PI3K-AKT) signaling pathway, the tumor
necrosis factor (TNF) signaling system, and the interleukin-17 (IL-17) signaling pathway were enriched. In animal
experiments, Platycodon grandiflorum was found to decrease lung inflammation and collagen deposition in mice
with pulmonary fibrosis. According to Western blot results, the expression of PI3K-AKT signaling pathway-related
proteins p-PI3K and p-AKT was down-regulated in a dose-dependent manner after Platycodon grandiflorum therapy
of pulmonary fibrosis mice. When p-AKT was suppressed, P21 expression was reduced, indicating that Platycodon
grandiflorum may control the expression of PI3K-AKT pathway-related proteins to alter cell senescence while
treating mice with pulmonary fibrosis. This study uses network pharmacology to identify the targets and pathways
of Platycodon grandiflorum against pulmonary fibrosis and conducts related animal experimental validation,
providing a foundation for an in-depth discussion of the therapeutic mechanism of Platycodon grandiflorum
against pulmonary fibrosis.
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Table 1 PCR primer sequence of each gene. AKT1: Serine/threonine kinase 1; EGFR: Epidermal growth factor receptor; MAPK3: Mitogen-

activated protein kinase 3; TNF: Tumor necrosis factor; SRC: Rous sarcoma oncogene; STAT3: Signal transducer and activator of transcrip-

tion 3; JUN: Jun proto-oncogene; MAPK1: Mitogen-activated protein kinase 1; PTGS2: Prostaglandin-endoperoxide synthase 2; ERBB2:

Erb-b2 receptor tyrosine kinase 2; MMP9: Matrix metallopeptidase 9; IL2: Interleukin 2; ESR1: Estrogen receptor 1; MTOR: Mechanistic

target of rapamycin kinase; HSP9OAA1: Heat shock protein 90, alpha (cytosolic), class A member 1; MMP2: Matrix metallopeptidase 2;
MAPKI14: Mitogen-activated protein kinase 14; PIK3CA: Phosphatidylinositol-4, 5-bisphosphate 3-kinase catalytic subunit alpha; ICAM1:

Intercellular adhesion molecule 1; PLG: Plasminogen; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
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Figure 1 Network of drugs-components-targets-disease interaction
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Figure 2 Protein-protein interaction network of Platycodon grandiflorum (PR) in the treatment of pulmonary fibrosis
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Figure 4 Gene oncology (GO) biological process, cellular component, molecular function (A) and pathway enrichment analysis (B) of PR

in the treatment of pulmonary fibrosis
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Figure 5 Effects of PR on lung changes of bleomycin-induced mice. A: Lung tissue were stained with HE (hematoxylin-eosin) and Masson
(magnification 100%); B: Inflammation score; C: Fibrosis score; D: Survival curve; E: Expressions of hydroxyproline in the lung tissues were
detected by ELISA method. n=6,x 5. “P<0.01, P <0.001 vs blank group; "P < 0.01,
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P <0.001 vs model group. Pir: Pirfenidone
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Figure 6 Effects of PR on lung function of bleomycin-induced mice with pulmonary fibrosis. A: Lung resistance; B: Lung compliance. n =6,
x£s. P <0.001 vs blank group; "P < 0.05, "P < 0.01 vs model group
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Figure7 Effects of PR on the transcription of key target genes in lung tissue of bleomycin-induced mice with pulmonary fibrosis. n=3,x £ s
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Figure 8 Effects of PR on the expression of PI3K-AKT-related marker proteins in lung tissue of bleomycin-induced mice with pulmonary
fibrosis. A: The protein expressions of p-PI3K, PI3K, p-AKT, AKT, and GAPDH were determined by Western blot analysis; B: Quantitative
results of p-AKT/AKT; C: Quantitative results of p-PI3K/PI3K. n =3, x + 5. “P < 0.05, **P < 0.001 vs blank group; P < 0.05, "P < 0.01 vs

model group
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Figure 9 Effects of PR on the expression of aging-related marker proteins in lung tissue of bleomycin-induced mice with pulmonary fibrosis.

A: Senescence staining (magnification 100%); B: The protein expressions of P21, P16, and GAPDH were determined by Western blot analysis;
C: The protein expressions f P21 relative to GAPDH; D: The protein expressions of P16 relative to GAPDH. n = 3, x + 5. **P < 0.001 vs

blank group; "P < 0.05, "P<0.01, ""P < 0.001 vs model group
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