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Mechanism of testicular injury induced by tripterygium glycosides based on
network pharmacology and experimental verification
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Abstract: Objective To investigate the mechanism of testicular injury induced by tripterygium glycosides by network pharmacology,
explore the potential targets and mechanism of action, and conduct animal experiments to verify it, so as to provide a new research
strategy for the rational use of the drug. Methods Based on literature search and TCMSP, GeneCards, OMIM, and Metascape
databases, the information of active ingredients in tripterygium glycosides was mined, and the main active ingredients and targets
associated with testicular injury were selected to construct the protein interaction (PPI) network. Metascape database was used to
conduct gene ontology (GO) gene annotation and Kyoto Encyclopedia of Genes and Genes (KEGG) pathway enrichment analysis for
core targets, and molecular docking and animal experiments were conducted. Results A total of 18 active components of tripterygium
glycosides were screened, among which the main active components were triptonoterpenol, celabenzine, triptoquinone A. Estrogen
receptor 1 (ESR1) and epidermal growth factor receptor (EGFR) were the core targets. KEGG enrichment analysis of the active
components of tripterygium glycosides on testicular injury mainly involved cancer signaling pathway, cAMP signaling pathway, Ras
signaling pathway, etc. The results of network pharmacology and molecular coupling analysis showed that celafurine was well bound
to protein kinase B1 (Aktl), triptoquinone A was well bound to tumor necrosis factor (TNF), and celabenzine was well bound to ESR1.
The mRNA expression levels of ESR1 and EGFR in tripterygium glycosides group were significantly increased (P < 0.05). Conclusion
Mechanism of testicular injury induced by tripterygium glycosides may be closely related to the core targets such as ESR1 and EGFR.
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Table 2 Main active ingredients and properties of
tripterygium glycosides (TCMSP)

iIked waEm OB/% DL
LGT1 tripterifordin 76.13  0.49
LGT2 triptonoterpenol 48.84  0.38
LGT4 triptonoditerpenic acid 4256  0.39
LGT5 triptophenolide 4850 0.44
LGT6  triptinin B 3473  0.32
LGT7 triptonoterpene methyl ether 1646 0.34
LGT8 celafurine 7294 044
LGT9 celabenzine 101.88  0.49
LGT10 celacinnine 28.98 0.59
LGT13 triptonide 68.45 0.68
LGT17 triptonolide 49.51 0.49
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Table 3 Main active ingredients and properties of tripterygium glycosides (SWISS ADME)

Frid &Y Lipinski Ghose Veber Egan Muegge I BEVE 5
LGT3 neotripterifordin Yes Yes Yes Yes Yes 0.55
LGT11 tripterinin Yes Yes Yes Yes Yes 0.55
LGT12 triptoquinone A Yes Yes Yes Yes Yes 0.85
LGT14 triptoquinone H Yes Yes Yes Yes Yes 0.55
LGT15 triptohairic acid Yes Yes Yes Yes Yes 0.85
LGT16 triptobenzene H Yes Yes Yes Yes Yes 0.85
LGT18 triptobenzene A Yes Yes Yes Yes Yes 0.55
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Fig. 1 Intersection of testicular injury related targets
caused by tripterygium glycosides
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Fig. 2 Diagram of the “drug - component - target” interaction network
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B3 STRING ##EFE (A) SHifn Cytoscape (B) FEAMIE AL HBENIRAE LS PPI ATHLLMLE
Fig. 3 PPI visualization network of potential targets of tripterygium polyglycosides induced testicular injury by STRING
database (A) and Cytoscape (B)
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6 YIRS - B - B WEKE

Fig. 6 “Drug component - target - pathway”network diagram
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Fig. 8 Molecular docking visualization results
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Fig. 9 Histopathological changes of testis in mice induced
by tripterygium glycosides (HE staining, ><100)
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