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[ Abstract | Objective: To explore the mechanism of ovarian toxicity of Tripterygium
wilfordii Hook. F. (TwHF) by network pharmacology and molecular docking. Methods:
The candidate toxic compounds and targets of TwHF were collected by the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and
the Comparative Toxicogenomics Database (CTD). Then, the potential ovarian toxic targets
were obtained from CTD, and the target genes of ovarian toxicity of TwHF were analyzed
using the STRING database. The protein-protein interaction (PPI) network was established
by Cytoscape and analyzed by the cytoHubba plug-in to identify hub genes. Additionally,
the target genes of ovarian toxicity of TwHF were subjected to Gene Ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses by using the R
software. Finally, Discovery Studio software was used for molecular docking verification of
the core toxic compounds and the hub genes. Results: Nine candidate toxic compounds of
TwHF and 56 potential ovarian toxic targets were identified in this study. Further network
analysis showed that the core ovarian toxic compounds of TwHF were triptolide,
kaempferol and tripterine, and the hub ovarian toxic genes included TP53, MYC, PTEN,
MAPK3, MTOR, STAT3, EGFR, KRAS, CDHI and AKTI. Besides, the GO and KEGG
analysis indicated that TwHF caused ovarian toxicity through oxidative stress,
reproductive system development and function, regulation of cell cycle, response to
endogenous hormones and exogenous stimuli, apoptosis regulation and aging. The docking
studies suggested that 3 core ovarian toxic compounds of TwHF were able to fit in the
binding pocket of the 10 hub genes. Conclusion: TwHF may cause ovarian toxicity by
acting on 10 hub genes and 140 signaling pathways.

[ Key words | Tripterygium wilfordii Hook. F. ; Ovarian toxicity; Network pharmacology;
Target; Pathway
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Table 1 The candidate toxic compounds and the corresponding targets of Tripterygium wilfordii Hook. F.
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Table 2 Details of the hub genes in protein-protein interaction networks of ovarian toxicity targets of Tripterygium wilfordii Hook. F.
S 4R HHEBAAFR UniProtID E O S oNEIL NN c A=k

TP53 P53 A P04637 41 648364160437 A
MYc MYCHEH PO1106 35 648364038744 E=UN
PTEN PTENZE 1 P60484 32 648363225024 L UN
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KRAS KRASHE PO1116 29 648267096960 A
CDHI R ML P12830 25 647689997646 A
AKTI Akt 1 P31749 34 642097136160 A
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Figure 4 The top 20 of KEGG enrichment analysis of ovarian toxicity targets

of Tripterygium wilfordit Hook. F.
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Table 3 The CDOCKER interaction energy between core toxic compounds and hub ovarian toxicity target genes of Tripterygium

wilfordii Hook. F. in molecular docking

PRSI A PDBID

CDOCKERAHEAEHIRE (kJ/mol)

RMSD (x107'%m)

HAHP R TN HATELLR ENTVES
TP53 SHMH 0. 474 937 137.2 267.1 298.6 309. 1
Myc 6U80 0.280 991 157. 4 228.3 263.3 184.0
PTEN 4C4F 0.213 419 134.5 236.2 212.9 170.7
MAPK3 4QTB 1. 212 460 182.1 283.5 193.3 360. 9
MTOR 4HVB 0.753 273 166. 4 302.6 263.9 245.6
STAT3 SE1E 0. 754 705 204.2 205.9 194.7 216.0
EGFR 5D41 0. 458 168 94.1 239.0 183. 8 223.4
KRAS 6GJ5 0. 646 935 145. 8 144.5 164.9 156. 4
CDH1 3FF8 — 125.8 239.3 197.3 —
AKTI 3085 0. 945 302 172.6 191.1 183.9 207.6
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Figure 5 Molecular docking pattern diagram of triptolide with hub genes of ovarian toxicity
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