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Abstract:

pharmacology and molecular docking, to study the formulation rules of Ganoderma lucidum-containing health food products and to

Objective  Comprehensively utilizing various techniques, such as data mining, association analysis, network
claborate their potential mechanisms. Methods Recorded information of G. /ucidum-containing health products was collected from
the State Administration of Market Supervision and Pharmacovigilance.com to analyze the raw materials of traditional Chinese
medicines (TCMs) and compatibility regularity. The active ingredients of G. lucidum were collected from Traditional Chinese Medicine
Systematic Pharmacology Database and Analysis Platform (TCMSP), Herbal Expert Review (HERB) and other databases and
literatures, and their targets were predicted with the help of SwissTargetPrediction platform. The key targets of major health benefits
were collected through GeneCards, OMIM and other databases, and the core targets were screened for gene ontology (GO) function
and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment studies by using String database and Cytoscape software
to construct a PPI network, and the molecular docking validation was finally completed by using AutoDock software. Results A total
of 857 health food products containing G. lucidum were included, involving 201 TCMs, with the efficacy of relieving cough and
asthma, tonifying ¢i and tranquilizing the mind, the four gi being mainly calm, the five flavors being mainly sweet, the attributing
meridians being mainly the lung meridian, the kidney meridian, the heart meridian and the liver meridian, and the dosage form being
mainly capsule, with the main health care function of helping to enhance immunity (571 times). A total of 298 active ingredients and
1 114 action targets of G. lucidum, and 367 potential targets and 67 core targets of G. lucidum for enhancing immunity were obtained.
The immunity-enhancing effect of G. lucidum is mediated by processes such as response to xenobiotic stimulus and pathways in cancer,
hepatitis B, lipid and atherosclerosis signaling pathways. Molecular docking showed that the key active components of G. lucidum
docked well with the core targets. Conclusion In this study, data mining, network pharmacology and molecular docking techniques
were comprehensively applied to analyze the raw material compatibility pattern of G. lucidum-containing health food and its immunity-
enhancing mechanism, and to preliminarily reveal the key targets and signaling pathways of G. lucidum’s active ingredients, so as to
provide scientific and theoretical support for the development of G. lucidum’s subsequent health food.

Key words: Ganoderma lucidum (Leyss. ex Fr.) Karst.; health products; data mining; network pharmacology; molecular docking;
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Table 1 High-frequency ingredients (frequency > 20) in health product formulations containing G. lucidum
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Table 2 Analysis of association rules for high-frequency ingredients
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Fig. 9 KEGG pathway enrichment analysis of key target for G. lucidum enhancing immunity (first 30 entries)
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Table 3 Binding energies of key components of G. lucidum and core targets

254 fel(keal mol ™)

KRS
IL6 CASP3 TNF BCL2 TP53 JUN EGFR  STAT3
FEHRER (oleanic acid) -8.0 -9.0 7.2 -8.0 -9.3 -7.9 -7.0 -7.6
F 1 #EE Cergosterol) -8.3 -8.2 -6.0 -7.9 -8.7 -7.0 -7.3 -6.0
B-HI K HE (B-glucan) -5.6 -6.5 -7.0 -6.6 -7.2 -7.8 -5.9 -6.1
RZ A (ganoderic acid A) -75 -85 -85 -8.2 -8.7 -8.9 -7.2 -7.1

1 kcal=4.18 kJ.
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