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Study on the mechanism of indigo naturalis regulating ferroptosis
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Abstract: Objective To explore the molecular mechanism of indigo naturalis in the treatment of trau-
matic brain injury (TBI) from the perspective of ferroptosis using network pharmacology and molecular doc-
king techniques, and to reveal new therapeutic targets., Methods The active ingredients and targets of indigo
naturalis were screened using the TCMSP, PubChem, and SwissTargetPrediction databases. Targets related to
TBI were obtained from the GeneCards and OMIM databases. The intersection of indigo naturalis active ingre-
dient targets and TBI targets was obtained using Venny 2. 1 software. The “indigo naturalis-active ingredient-
target” network was constructed using Cytoscape 3. 10. 0 software. The intersection targets were imported into
the STRING platform to construct a protein-protein interaction (PPI) network among these targets. GO and
KEGG analyses were performed using the Metascape database. Ferroptosis gene targets were obtained from the
GeneCards and FerrDb databases. Comprehensive analysis of indigo naturalis active ingredients, ferroptosis,

and TBI was performed using the STRING, Metascape databases, and Cytoscape 3. 10. 0 software, and molec-
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ular docking validation was conducted using AutoDockTools 1. 5.7 software and PyMOL software.

Results

Nine active ingredients of indigo naturalis were identified, corresponding to 254 targets, while 1 969 targets

were associated with TBI, with 109 targets in the intersection. There were 1 225 ferroptosis targets, and 32

targets were common to all three categories. PPI network analysis revealed that peroxisome proliferator-activa-

ted receptor gamma (PPARG), epidermal growth factor receptor (EGFR), proto-oncogene (SRC), human ep-

idermal growth factor receptor 2 (ERBB2), and poly(ADP-ribose) polymerase 1 (PARP1) were the main tar-

gets in the treatment of TBI via ferroptosis regulation by indigo naturalis. The results of molecular docking

showed that the targets PPARG, EGFR, SRC, ERBB2, and PARP1 had good binding affinity with the active

ingredients of indigo naturalis.  Conclusion
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Indigo naturalis may treat TBI by regulating ferroptosis.
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