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Mechanism of Triptolide in the Treatment of Dengue Fever Based on Network Pharmacology,
Molecular Docking and Molecular Dynamics Simulation®

RAO Quan', MA Yuqing’, WANG Yubo’, MA Zhijie’ (1. Dept. of General Surgery, Beijing
Friendship Hospital, Capital Medical University, Beijing 100050, China; 2. Dept. of Pharmacy,
Beijing Ditan Hospital, Capital Medical University, Beijing 100015, China)

ABSTRACT OBJECTIVE :To predict potential targets of triptolide in the treatment of dengue fever with an integrated
approach combining network pharmacology, molecular docking, and molecular dynamics simulation, and to investigate
its underlying molecular mechanism of action. METHODS ;The targets of triptolide were predicted using the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform and SwissTargetPrediction database. Dengue
fever-related targets were obtained from OMIM, TTD, GeneCards, and DrugBank databases. The intersection of
triptolide targets and dengue fever-related targets was defined as therapeutic targets and visualized using a Venn
diagram. The protein-protein interaction ( PPI) network was constructed via the STRING database and was visualized
using Cytoscape 3.10.0, followed by topological analysis to screen core targets. Gene Ontology and Kyoto
Encyclopedia of Genes and Genomes ( KEGG) enrichment analyses were performed on the therapeutic targets to
explore relevant biological processes and signaling pathways. Molecular docking was conducted between core targets
and triptolide, and molecular dynamics simulation with Gromacs 2020 was applied to verify the stability of their
interactions. RESULTS: A total of 34 potential targets of triptolide and 901 dengue fever-related targets were screened ,
among which 19 targets, including STAT3, were potential therapeutic targets of triptolide for dengue fever. KEGG
signaling pathway enrichment analysis showed that they were mainly involved in regulating relevant biological processes
and signaling pathways such as apoptosis, gene expression, and immune response. Molecular docking results indicated
that triptolide could bind well to the therapeutic targets, and the molecular dynamics simulation further demonstrated
that triptolide-target complexes showed good conformational stability. CONCLUSIONS: This study preliminarily
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elucidates the potential mechanism of action of triptolide against dengue fever at the molecular level, providing a

scientific theoretical basis for subsequent in vitro and in vivo experiments and the development of anti-dengue drug

candidates.
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