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Study on the role of baicalin magnesium in inducing ferroptosis in triple-negative breast cancer cells
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Abstract: Objective To screen the potential targets of baicalin magnesium in inducing ferroptosis in triple-negative breast
cancer (TNBC) cells using network pharmacology and molecular docking, and to investigate its potential mechanisms.
Methods CTD, HERB, GeneCards, OMIM, and FerrDb databases were used to screen the targets related to baicalin
magnesium, TNBC, and ferroptosis; Venny was used to obtain the intersection genes among the three. PPI network analysis
was conducted using STRING and Cytoscape, as well as GO and KEGG enrichment analyses and molecular docking to
screen potential key targets of baicalin magnesium-induced ferroptosis in TNBC cells. TNBC cells MDA-MB-231 were
treated with baicalin magnesium at different concentrations (50, 100, 200 pg-mL™"). The cell viability, as well as intracellular
glutathione (GSH), Fe™", lipid peroxides, reactive oxygen species (ROS) content/level, and ferroptosis-related proteins were
detected. Results Network pharmacological analysis identified 57 common targets associated with baicalin magnesium and
TNBC, of which 21 candidate targets were obtained by further intersection with ferroptosis-related genes. PPI network and
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topological analyses screened key targets, including Kelch-like ECH-associated protein 1 (KEAP1), nuclear factor erythroid
2-related factor 2 (NFE2L2, Nrf2), and heme oxygenase-1 (HMOX1, HO-1), which are related to ferroptosis regulation.

Molecular docking analysis showed that baicalin magnesium exhibited a certain binding ability toward Keap1, Nrf2, and

HO-1. In vitro experiments showed that baicalinmagnesium at all three concentrations reduced cell viability and GSH content

in MDA-MB-231 cells, while increasing the levels of Fe**, lipid peroxides and ROS. It down-regulated the protein expression

of Nrf2, HO-1 and GPX4, and upregulated Keapl protein expression. Conclusion Network pharmacological and molecular

docking analyses identified potential key targets and signaling pathways involved in baicalin magnesium-induced ferroptosis in
TNBC cells, baicalin magnesium may promote ferroptosis in MDA-MB-231 cells by regulating the Keap1/Nrf2/HO-1 axis.

Key words: baicalin magnesium; network pharmacology; triple-negative breast cancer; ferroptosis; Keap1/Nrf2/HO-1 axis;
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