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Abstract: Objective To study the potential mechanism of active components of Fangji (Stephaniae Tetrandrae Radix) alkaloids on
reversing adriamycin resistance in breast cancer. Methods Firstly, active components of Stephaniae Tetrandrae Radix alkaloids were
screened by TCMSP database, potential targets were predicted online by SwissTargetPrediction database, and disease targets were
collected by GeneCards database. Targets were taken by intersection, “component-target” and protein-protein interaction (PPI)
networks were constructed, and then gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis were carried out. Finally, predicted active components of Stephaniae Tetrandrae Radix alkaloids were verified by
molecular docking with core targets. Further, anti-tumor activity of active components of Stephaniae Tetrandrae Radix alkaloids was
verified by in vitro experiments, the inhibitory effect of active components of Stephaniae Tetrandrae Radix alkaloids on proliferation
of breast cancer MCF-7 and MCF-7/ADR cells was detected by CCK-8 experiment; Effect of active components of Stephaniae
Tetrandrae Radix alkaloids on morphology of MCF-7 and MCF-7/ADR cells was detected by inverted optical microscope and
fluorescence microscope; Flow cytometry was used to detect the effect of active components of Stephaniae Tetrandrae Radix alkaloids
on apoptosis of MCF-7 and MCF-7/ADR cells; Western blotting was used to detect the effect of active components of Stephaniae
Tetrandrae Radix alkaloids on core targets protein expressions in MCF-7 and MCF-7/ADR cells. Results N-methylflindersine,
stepharine, tetrandrine and betaine were the active components of Stephaniae Tetrandrae Radix alkaloids in reversing adriamycin
resistance in breast cancer, which may act on proto-oncogene SRC, epidermal growth factor receptor (EGFR), heat shock protein 90a
family member 1 (HSP90AAT), protein kinase B1 (AKT1), mitogen-activated protein kinase 1 (MAPK1), phosphoinositide 3-kinase
catalytic o polypeptide gene (PIK3CA), cysteine-aspartate protease-3 (Caspase-3) and other targets, regulate calcium signaling
pathway, cyclic guanosine monophosphate (cGMP)-cGMP dependent protein kinase (PKG) signaling pathway, Apenlin signaling
pathway and retinoic acid-induced gene-I (RIG-I)-like receptor signaling pathway, thus reversing the adriamycin resistance of breast
cancer. The in vitro experimental results showed that N-methylflindersine, stepharine, tetrandrine and betaine all had inhibitory effects
on the proliferation of MCF-7 and MCF-7/ADR cells, which could change the cell morphology, induce cell apoptosis, and regulate the
expressions of key pathway node proteins HSP90AA1, MAPK1, PIK3CA and Caspase-3. Conclusion The main active components
of Stephaniae Tetrandrae Radix alkaloids in reversing the adriamycin resistance of breast cancer are N-methylflindersine, stepharine,
tetrandrine and betaine, which can induce the apoptosis of tumor cells by regulating the expression of key target proteins HSP90AAL,
MAPKI, PIK3CA and Caspase-3, and finally reverse the adriamycin resistance of breast cancer. Stephaniae Tetrandrae Radix can
reverse adriamycin resistance of breast cancer through multi-component, multi-channel and multi-target.

Key words: Stephaniae Tetrandrae Radix; alkaloid active components; breast cancer; multidrug resistance; network pharmacology;
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Fig.1 Active components of Stephaniae Tetrandrae Radix alkaloids-target network
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Fig. 8 Effect of active components of Stephaniae Tetrandrae Radix alkaloids on morphology of MCF-7 (A) and MCF-7/ADR
(B) cells (x 400)
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Fig.9 Effect of active components of Stephaniae Tetrandrae Radix alkaloids on apoptosis of MCF-7 (A) and MCF-7/ADR
(B) cells
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Fig. 10 Effect of active components of Stephaniae Tetrandrae Radix alkaloids on HSP90AA1, PIK3CA, MAPKI1 and Caspase-3

protein expressions in MCF-7 cells (X + s, n=3)
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Fig. 11 Effect of active components of Stephaniae Tetrandrae Radix alkaloids on HSP90AA1, PIK3CA, MAPKI1 and Caspase-3

protein expressions in MCF-7/ADR cells (X £s,n=3)
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