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Abstract: Objective To explore the anti-fatigue mechanism of Acanthopanax senticosus glycosides based on network pharmacology.
Methods Seven main components in A. senticosus glycosides were used as research objects. Swiss Target Prediction was used to
predict the potential targets of these components. The related targets of anti-fatigue were provided by GeneCards, OMIM, DiGseE
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databases, and Cytoscape 3.7.2 software was used to construct the active ingredients-anti-fatigue target network. Core components
were selected by degree value. The protein interaction network (PPI) was constructed by String platform and Cytoscape 3.7.2. Key
targets were selected by degree value, closeness, and betweenness, and the type of targets were attributed by DisGeNET database.
AutoDock vina software was used to dock the molecules of the core components with the key targets. The geneontology (GO) and
Kyoto encyclopedia of genes and genomes (KEGG) pathways involved in the targets were analyzed by DAVID database. Results A
total of seven active components including eleutheroside A, eleutheroside B, eleutheroside B1, eleutheroside C, eleutheroside D,
eleutheroside E, sesamin and 83 targets of A. senticosus glycosides were involved, three core components including eleutheroside B,
eleutheroside B1 and eleutheroside C, four key targets including heat shock protein 90 o family class A member 1 (HSP90AAL), signal
transducer and activator of transcription 3 (STAT3), vascular endothelial growth factor A (VEGFA), and matrix metalloproteinase 9
(MMP9) were screened. Molecular docking showed that the binding ability of the core components to the key targets was close to that
of ATP-2Na. After gene enrichment analysis, 250 GO terms (P < 0.05) and 36 KEGG pathways (P < 0.05) were obtained. The results
showed that the process of response to drug, positive regulation of cell proliferation, response to hypoxia were mainly involved by
adjusting the HIF-1, PI3K-Akt, insulin signaling pathway and material metabolism to exert its anti-fatigue effect. Conclusion Main
targets and related pathways of anti-fatigue effects of A. senticosus glycosides were preliminarily investigated, which provided
scientific basis and reference for study of anti-fatigue mechanism of A. senticosus.
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Fig. 1 “Active ingredient-antifatigue target” network of A. senticosus glycosides
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Table 1 Basic information on key antifatigue targets of A. senticosus glycosides
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MMP9 KRR &AM 9 0.348 993 29 0.329595 73
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Table 2 Molecular docking results of core antifatigue components of A. senticosus glycosides with key targets
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Fig. 3 Docking conformations of eleutheroside B and eleutheroside B1 with key targets
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ID i B 15 S Ik [K H PfE
hsa04080 neuroactive ligand-receptor interaction 16 1.19%x 107
hsa05200 pathways in cancer 17 2.04X10°8
hsa05219 bladder cancer 7 3.58x107®
hsa04726 serotonergic synapse 9 1.81Xx10°5
hsa04540 gap junction 8 3.31X10°
hsa04066 HIF-1 signaling pathway 8 5.81Xx10°5
hsa04020 calcium signaling pathway 10 9.28x 1075
hsa04151 PI3K-Akt signaling pathway 13 2.11X10*
hsa05205 proteoglycans in cancer 10 2.16X10*
hsa00500 starch and sucrose metabolism 5 3.59x10*
hsa05230 central carbon metabolism in cancer 6 5.15X10*
hsa00910 nitrogen metabolism 4 6.73X10*
hsa05218 melanoma 6 8.31X10™
hsa04015 Rap1 signaling pathway 9 1.47x1073
hsa04910 insulin signaling pathway 7 3.08x107°
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