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Mechanism of chelidonine-fumarine combined with adriamycin on pyroptosis of
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Abstract: Objective To investigate the mechanism of chelidonine (CHE)-tetrahydropalmatine (THP) combined with adriamycin
(ADR) in synergically inducing pyroptosis of adriamycin-resistant human breast cancer MCF-7/ADR cells. Methods CCK-8 method
was used to detect the effect of CHE-THP combined with ADR on the proliferation of MCF-7/ADR cells. The impact of CHE-THP
combined with ADR on the invasion and migration of MCF-7/ADR cells was detected using scratch assay and Transwell chamber
assay. The mitochondrial membrane potential was examined by fluorescence microscopy. Molecular docking was applied to detect the

binding ability of each component to the pyroptosis-related proteins, including nucleotide-binding oligomerization domain-like
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receptor protein 3 (NLRP3), Cystein-asparate protease-1 (Caspase-1), gasdermin D (GSDMD) and interleukin-18 (IL-18). The
expressions of pyroptosis-related proteins were detected by Western Blotting. The expressions of pyroptosis-related genes were
detected by qRT-PCR. Results CHE-THP in combination with ADR can significantly enhance the inhibitory effect on proliferation
of ADR on MCF-7/ADR cells, indicating that CHE-THP has a synergistic effect on ADR. Compared with CHE-THP and ADR treatment
alone, the inhibition effect of the combined administration on MCF-7/ADR invasion and migration was more significant (P < 0.01).
Meanwhile, combined administration could also significantly reduce the mitochondrial membrane potential of MCF-7/ADR cells (P <
0.01). The molecular docking showed that the CHE, THP and ADR had excellent binding activity with pyroptosis-related proteins
including NLRP3, Caspase-1, GSDMD and IL-18. The results of qRT-PCR revealed that compared with ADR or CHE-THP alone, the
combined administration could markedly up-regulate the mRNA expression of GSDMD, NLRP3 and Caspase-1 (P < 0.01). Western
blotting results also showed that compared with ADR or CHE-THP treatment alone, the protein expression levels of NLRP3, GSDMD,
Caspase-1 and IL-18 were significantly up-regulated by combined administration of CHE-THP and ADR (P < 0.01), which was
consistent with the corresponding mRNA expression results. Conclusion CHE-THP can synergistically enhance the proliferation
inhibition effect of ADR on human breast cancer MCF-7/ADR cells, as well as induce pyroptosis in ADR-resistant cells by activating
NLRP3/Caspase-1/GSDMD signalling pathway.
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R: CATGGCATCGTAGAAGTGGAAG
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1-control group; 2-adriamycin group; 3-low-dose group of chelidonine-tetrahydropalmatine; 4-high-dose group of chelidonine-tetrahydropalmatine; 5-low-dose
group of chelidonine-tetrahydropalmatine combined with adriamycin; 6-high-dose group of chelidonine-tetrahydropalmatine combined with adriamycin; P <
0.01 vs control group; #P < 0.01 vs ADR group; “*P < 0.01 vs same-dose group of chelidonine-tetrahydropalmatine; same as below figures.
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Fig.2 Effect on migration of MCF-7/ADR cells (X £ s, n=3)
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Fig. 4 Effect on mitochondrial membrane potential of MCF-7/ADR cells (X £ s, n=3)
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