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Abstract: Objective To explore the molecular mechanism of the Huobahuagen Tablets through network pharmacology, molecular
docking technology and molecular dynamics simulation. Methods Potential active components and corresponding targets of
Huobahuagen Tablets were screened by using the Tripterygium wilfordii Database, ETCM2.0, and TCMSP databases. The targets of
mesangial proliferative glomerulonephritis were obtained from GeneCards, Drugbank, TTD, and DiGSeE databases, and the PPI
network was constructed through the STRING platform. The intersected protein target genes obtained through screening were

submitted to the DAVID platform for GO and KEGG pathway enrichment analysis. The molecular docking experiment was conducted
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using AutoDock Tools 1.5.6 for molecular docking, and PyMoL 2.4.0 was utilized to achieve three-dimensional visualization
presentation. Molecular dynamics simulation was performed using the GROMACS 2022.6 software package to analyze the
conformational change mechanism of the STAT3 and celastrol. Results A total of 11 main active components and 102 related target
proteins were collected. 67 intersections of the target points related to the active components and the disease target points were
identified. The core target points include STAT3, JUN, RELA, EP300, NR3C1, ESR1, and AR. Through enrichment analysis, it was
revealed that the Huobahuagen Tablets may be involved in treatment of mesangial proliferative glomerulonephritis through various
biological processes such as the response to hormones, cell apoptosis, cytokine regulation, and response to oxygen. It also functions
through multiple signaling pathways such as cancer pathways, AGE-RAGE pathways, and IL-17 pathways. The molecular docking
results showed that the key active components had good binding affinity with the key targets. The molecular dynamics simulation
results indicated that celastrol had a more stable protein conformation with STAT3. Conclusion Huobahuagen Tablets exerts its
therapeutic effect on mesangial proliferative glomerulonephritis through a multi-component, multi-target, and multi-pathway
mechanism. Celastrol have outstanding protein conformational stability with STAT3, which may play a crucial role in treatment and
provide a theoretical basis for the in-depth research and clinical application of this formulation in mesangial proliferative
glomerulonephritis.

Key words: Huobahuagen Tablets; mesangial proliferative glomerulonephritis; network pharmacology; molecular docking; molecular
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Table 2 Molecular docking binding energy results
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%+ PI3K/HIF-1a/NOS2 {5 5 i % . PI3K/Akt/NF-xB/
IL-1B/TNF-o {5 5 /1 5 1 52 48 i I8 2% - TNFo/IL-6/
JAK2/STAT3/MMP9 15 5%l . AGE-RAGE 15 = 1 4 .
IL-17 R%E K15 58 B 5 K45 HAER )T RIEIGH
PEE R ITEH .
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