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Mechanism of Quercetin in the Treatment of Acute Exacerbation of Chronic Obstructive

Pulmonary Disease Based on the Network Pharmacology and Cell Experiments

XU Xiayan,LlI Zhi,PAN Mingyue ,HAN Yutong
(Luohu People's Hospital , Shenzhen , Guangdong , China 518000)

Abstract: Objective

To investigate the molecular mechanism of quercetin in the treatment of acute exacerbation of chronic
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obstructive pulmonary disease (AECOPD). Methods The quercetin — related targets intersected with the AECOPD — related disease
targets to obtain the potential targets of quercetin in the treatment of AECOPD, and these targets were imported into the String
database. The protein — protein interaction (PPI) network was constructed by the Cytoscape software. Gene Ontology (GO) function
enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were carried oul on
potential targets. Molecular docking verification of quercetin and key targets was carried out by the Autodock software. Human
bronchial epithelial BEAS — 2B cells were cultured in serum — free medium containing different volume fractions (0,1%,2%,4%) of
cigarette smoke extract (CSE) solution for 24 h. The levels of interleukin (IL) — 6 and IL — 8 were detected to determine the
optimal volume fraction of CSE. In addition,the model group (equal volume of serum — free medium) and low — ,medium — and
high — dose quercetin groups (1,3,10 pmol/L) were set. After 12 h of corresponding treatment,cells were incubated for 24 h with
serum — free medium containing 2% CSE. The expression levels of phosphatidylinositol 3 kinase (PI3K), protein kinase B (Akt),
A total of 854
potential targets of quercetin,1 176 targets of AECOPD - related diseases and 196 potential targets of quercetin against AECOPD
were obtained. The mechanism of quercetin in the treatment of AECOPD may be related to TNF, MMP9, EGFR, CASP3, MAPKS,
TRP53,MTOR, AKT1,SRC,PTGS2 and other proteins. Enrichment analysis showed that this effect might involve PI3K/ Akt signaling

pathway, chemokine signaling pathway, apoptosis and other signaling pathways. Molecular docking results showed that quercetin had

cysteine proteolytic enzyme — 3 (Caspase — 3) and B lymphoblastoma 2 (Bcl — 2) proteins were detected. Results

the highest binding energy with Aktl protein. Compared with those in the model group, the expression level of PI3K protein in
BEAS - 2B cells in the medium — and high — dose quercetin groups significantly decreased, and the expression level of Akt protein
in the high — dose quercetin group significantly decreased (P < 0.05). Compared with those in the model group, the level of
Caspase — 3 protein in the high — dose quercetin group significantly decreased,and the level of Becl =2 protein in medium — and high -
dose quercetin groups significantly decreased (P < 0.05). Conclusion The mechanism of quercetin in the treatment of AECOPD
may be related to the inhibition of PI3K/ Akt signaling pathway,cell apoptosis and other biological processes.

Key words: quercetin; acute exacerbation of chronic obstructive pulmonary disease; network pharmacology; molecular docking; PI3K /

Akt signaling pathway ;apoptosis
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Fig.2 PPI network of the intersection targets of quercetin —- AECOPD
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Fig. 3 PPI network of the top 50 key targets of quercetin—AECOPD
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Fig.4 GO and KEGG pathway enrichment analysis of intersection targets of quercetin — AECOPD
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A. PI3K - quercetin = B. Akt — quercetin  C. mTOR - quercetin  D. Caspase — 3 — quercetin  E. Bel = 2 = quercetin

Fig. 6 Molecular docking results of quercetin and key targets
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Fig.8 Effect of quercetin on PI3K/ Akt pathway and apoptosis of BEAS — 2B cells induced by CSE
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