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Abstract: Objective To explore the potential targets and signaling pathways of phenylethanoid glycosides from Cistanche Herba in
treatment of infertility by network pharmacology. Molecular docking and animal experiments were used to verify and further explore
the mechanism of action. Methods The active components and potential targets of total phenylethanoid glycosides from Cistanche
Herba were collected using TCMSP and other databases and literature, and infertility disease targets were obtained by Gene Cards and
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OMIM. The intersection target genes were obtained by Venny 2.1 software, the protein interaction network was plotted by STRING
database, and the core target of the treatment of infertility was screened by Cytoscape 3.8.2 software. GO and KEGG enrichment of
intersecting genes were analyzed using DAVID database. Key targets and active ingredients were selected for molecular docking
verification by AutoDockTools 1.5.6 software. Finally, total phenylethanoid glycosides from Cistanche Herba were used to interfere
with adenine-induced infertility rat models, and the expression of core targets and core pathways in testicular tissue of rats was verified
by RT-PCR and Western blotting. Results A total of 21 potential active ingredients, 62 drug targets, 7 961 infertility targets, and 51
drug and infertility intersection targets were identified. The core active ingredients were mainly verminoside, echinoside, tuphonoside
A, etc. The core targets were mainly TNF, MMP9, HRAS, PLG, HSP90AAL, etc. GO functional enrichment mainly includes
proteolysis, carbon metabolism, extracellular matrix decomposition, etc. KEGG enrichment pathway mainly includes estrogen
signaling pathway, GnRH signaling pathway, nitrogen metabolism, metabolic pathway signaling pathway, etc. Molecular docking
results showed that the binding degree of the core active components to the key core target genes of infertility TNF, MMP9, HRAS,
PLG, and HSP90AA1 was high. The results showed that the expression of ERa and HSP90 mRNA and protein increased, and the
expression of ERp mRNA and protein decreased after the administration of total phenylethanoid glycosides from Cistanche
Herba (P < 0.05) . Conclusion The treatment of infertility by total phenylethanoid glycosides from Cistanche Herba is the result
of multi-target and multi-pathway co-regulation, and the mechanism of action may be related to participation in estrogen pathway and
regulation of core target ERa and ER expression.

Key words: phenylethanoid glycosides from Cistanche Herba; infertility; network pharmacology; molecular docking; mechanism;
verminoside; echinoside; tuphonoside A; ER; HSP90AA
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Fig. 4 GO enrichment analysis of potential targets of phenylethanoid glycosides of Cistanche
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