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Abstract: Objective To explores the potential active ingredients of Bixie Fenqing Pills, and the key targets for its treatment of chronic
renal failure based on serum pharmacology, network pharmacology and molecular dynamics simulation. Methods I vitro and in vivo
chemical profiling of Bixie Fenqing Pills was characterized using UHPLC-Q-Orbitrap HRMS. Compound identification was performed
by integrating retention times, accurate molecular masses, fragment ions, and neutral loss patterns. Drug targets were predicted using
SwissTargetPrediction. Disease-related targets were retrieved from GeneCards, OMIM, TTD, and DisGeNET databases. PPI networks
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of key targets were constructed using the STRING database. Cytoscape was utilized to visualize core target gene networks and
“component - target - pathway” relationships. GO and KEGG pathway enrichment analyses were carried out through the Metascape
platform. Molecular docking was performed to verify the binding affinities between key active compounds and core targets using CB-
Dock2. Molecular dynamics simulations were conducted using GROMACS 2022 for ligand—protein complexes with docking energies
below —8 kcal/mol. Results The external qualitative analysis of the Bixie Fenqing Pills yielded 36 chemical components. After
intragastric administration to rats, 18 components that entered the bloodstream were detected in the serum samples. Among them,
kaempferol, chrysin, and pinostrobin were the key components of Bixie Fenqing Pills that exert therapeutic effects on chronic renal
failure. Aktl, ALB, EGFR, STAT3, and SRC were the main targets of Bixie Fenqing Pills in treatment of chronic renal failure, involving
cancer pathways, MAPK signaling pathways, and FoxO signaling pathways, etc. Molecular docking shows that the Aktl, ALB, EGFR,
STAT3, and SRC targets had a high affinity with the drug components. Molecular dynamics further validates the stable binding of
emodin with ALB, emodin with EGFR, pinostrobin with ALB, and kaempferol with STAT3 targets. Conclusion Kaempferol, emodin,
and pinostrobin are considered as the key bioactive components of Bixie Fenqing Pills, which may exert therapeutic effects against
chronic renal failure by acting on the core targets (Aktl, STAT3, EGFR, etc.) and regulating critical pathways such as MAPK, FoxO,
and HIF-1 signaling pathways.

Key words: Bixie Fenqing Pills; chronic renal failure; serum pharmacochemistry; network pharmacology; molecular docking;

molecular dynamics simulations; kaempferol; chrysin; pinostrobin
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Fig. 1 Total ion chromatograms of Bixie Fenqing Pills, blank serum, and drug-containing serum in positive ion mode (A)

and negative ion mode (B)
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Table 1 Mass spectrum information of 36 chemical components of Bixie Fenqing Pills
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Fig. 2 545 Gene targets predicted for the drug component based on SwissTargetPrediction
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Fig.3 Venn diagram of drug targets and disease targets
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Fig. 4 PPI Network for the treatment of chronic renal

failure with Bixie Fenqing Pills
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Table 2 Top 10 tore targets selected based on degree values
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2 ALB 141
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4 STAT3 125
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10 MMP9 104
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Fig. 5 Top five core targets in the PPI network
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