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Figure 1 Protein-protein Interaction (PPI) network map of
Qiangxin Decoction and chronic heart failure
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Potential Mechanism of Action of Qiangxin Decoction (3% .07 ) for Chronic Heart Failure Based on
Network Pharmacology and Molecular Docking

MAO Meiling', LU Jiangi’, XIE Liyu', PANG Yan’, ZHANG Ding', SHI Weiqi', LIU Shuihua', CAIl Zongyu',
ZHANG Shiyu', HUANG Min'

1. Guangxi University of Chinese Medicine, Nanning, 530200; 2. The First Affiliated Hospital of Guangxi University of Traditional
Chinese Medicine

ABSTRACT Objective To reveal the targets and molecular mechanisms of the action of Qiangxin Decoction (H»>
%) for the treatment of chronic heart failure based on the combination of network pharmacology and molecular dock-
ing. Methods The active ingredients of Qiangxin Decoction were retrieved from TCMSP database, and the targets
of chronic heart failure were screened by searching GeneCards, OMIM, TTD, PharmGkb, and DrugBank databases,
and the intersections were taken to obtain the intersecting targets of Qiangxin Decoction for the treatment of chronic
heart failure. STRING platform was used to construct the protein-protein interaction network (PPI), Cytoscape 3. 8.0
software was used to calculate the network topology to screen the core targets, and R 4. 2. 3 was used to construct the
“active ingredient-target” network by analyzing the GO enrichment analysis and KEGG pathway enrichment analysis.
AutoDock 1.5.7 was used for molecular docking to predict the binding performance of active ingredients and core
targets. Results Seventy-five intersecting targets were identified for the treatment of chronic heart failure with
Qiangxin Decoction, among which the core targets were estrogen receptor 1 (ESR1, degree value=7), nuclear receptor
coactivator 1 (NCOAL1, degree value=8) , glucocorticoid receptor (NR3C1, degree value=7) , and nuclear receptor
coactivator 2 (NCOA2, degree value=7). GO enrichment analysis showed that the top 3 items with the smallest P value
in molecular function were G protein-coupled amine receptor activity, postsynaptic neurotransmitter receptor activity,
and neurotransmitter receptor activity (P<<0. 01) ; the top 3 items with the smallest P value in biological process were
adenylyl cyclase-activated adrenergic receptor signaling pathway, adrenergic receptor signaling pathway, and adenylyl
cyclase-regulated G protein-coupled receptor signaling pathway (P<<0.01) ; the top 3 items with the smallest P values
in cellular composition were components of the postsynaptic membrane, synaptic membrane, and presynaptic mem-
brane (P<<0.01). KEGG enrichment analysis showed that the top 5 key signaling pathways were neuroactive ligand-
receptor interactions, calcium signaling pathway, dopaminergic synapses, cocaine addiction, and cyclic guanosine
monophosphate-protein kinase G (¢cGMP-PKG) signaling pathway. The molecular docking results showed that lignans
and isoflavones had lower binding energies and more structural stability with the four core targets (ESR1, NCOAT,
NR3C1, NCOA2). Conclusion The treatment of chronic heart failure by Qiangxin Decoction was associated with
neuroactive ligand-receptor interactions, calcium signaling pathway, dopaminergic synapses, chemoattractant-receptor
activation, ¢cGMP-PKG signaling pathway, lipids and atherosclerosis, and ¢cAMP signaling pathway, and lignans and
isoflavones may be the core active compounds in its treatment of chronic heart failure.

Keywords chronic heart failure ; Qiangxin Decoction; network pharmacology; molecular docking; core targets
(Wicki HAB1: 2023 —04 -20; &R HII: 2023 -08 -26)
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