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Abstaract: Objective Based on NOD-like receptor thermal protein domain associated protein 3 (NLRP3)/cysteinyl aspartate specific
proteinase-1 (Caspase-1)/Gasdermin D (GSDMD) pathway to study the intervention effect of luteolin on lipopolysaccharide (LPS) combined
with adenosine triphosphate (ATP)-induced pyroptosis in J774A.1 cells and its mechanism. Methods Molecular docking technology was
used to predict the possibility of luteolin binding to pyroptosis-related proteins. Mouse mononuclear macrophage J774A.1 cells in
logarithmic growth phase were divided into control group, LPS+ATP group, luteolin (8 pmol/L) group, and luteolin low, medium, and high
(2, 4, and 8 pmol/L) + LPS + ATP groups. LPS + ATP was used to induce pyroptosis in J774A.1 cells, and luteolin was used for preventive
treatment for 12 h. Cell viability and cell membrane damage were detected by propidium iodide (PI) staining, lactate dehydrogenase (LDH)
release, and cell counting kit-8 (CCK-8) method. The levels of interleukin-1 (IL-1p) and IL-18 were determined by ELISA. Western blotting
was used to detect the protein expressions of NLRP3, apoptosis-associated speck-like protein containing a CARD (ASC), Caspase-1, and
GSDMD in cells. At the same time, ICR male mice were randomly divided into a control group, an LPS (50 mg/kg) group, a luteolin alone
(80 mg/kg) group, and a luteolin low-, medium-, and high-dose (40, 60, and 80 mg/kg) + LPS (50 mg/kg) group. An in vivo experiment was
performed to investigate the intervention of luteolin in LPS-induced pyroptosis of mouse spleen cells. The levels of IL-1 and IL-18 in serum
and the expressions of NLRP3, ASC, Caspase-1, and GSDMD in spleen were detected. Results The results of molecular docking showed
that luteolin had good binding activity with pyroptosis-related proteins Caspase-1, NLRP3, ASC and GSDMD, and the binding energy was
less than —5 kcal/mol. In vitro experiments showed that 12 hours of luteolin pretreatment (2—S8 pmol/L) significantly increased the cell viability
induced by LPS + ATP (P < 0.05), significantly reduced the positive rate of PI staining and LDH release (P < 0.05), significantly reduced the
release of IL-1P and IL-18 (P <0.01), and significantly down-regulated the expression of NLRP3, Caspase-1 p10 and GSDMD p30 (P <0.01).
In vivo experiments showed that luteolin could significantly reduce the release of IL-1§ and IL-18 in serum (P < 0.01) and significantly down-
regulate the expression of NLRP3, Caspase-1 p20 and GSDMD p30 (P < 0.01). Conclusion Luteolin can significantly improve the
morphological damage of LPS + ATP-induced J774A.1 cell pyroptosis, inhibit the release of the pro-inflammatory cytokine IL-1f and IL-18,
and inhibit the occurrence of pyroptosis through the NLRP3/Caspase-1/GSDMD signaling pathway.
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A-3D binding conformation of luteolin and Caspase-1; B-3D binding

conformation of luteolin to GSDMD; C-3D binding conformation of
luteolin to NLRP3.

1 DFEER
Fig. 1 Molecular docking results
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ST B A R ER .
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% (8umol/L) HEXA PI QtafHME RN 0, 5
St B AL L8, LPSHATP 240 Al PT 4 0 BH 14 41 o 54
BRI, 5 LPSH+ATP 4L, KREBEE RKK.
. (20 4. 8 pumol/L) FE A 12 h J5 PI
Pt BRI R D, FERFIEA M. 4RE
B, ARBEFEZEXT LPS+ATP 7 5 1 40 i 54545 4

2 4 8
ARBEEE/(umol-L")+ LPS+ ATP

2 KREER LPS+ATP iESHMF SN (X 400)
Fig. 2 Effect of luteolin on cellular morphology induced by LPS + ATP (x 400)
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0.01 *"P<0.001, TFEIF.
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Fig. 3 Effect of luteolin on cell viability induced by LPS +
ATP(XtsS,n=4)
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Fig. 4 Effect of luteolin on LPS + ATP-induced Hoechst 33342/PI staining (x 200)
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Fig.5 Effect of luteolin on release of LDH induced by
LPS+ATP (Xt S,n=4)
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Fig. 6 Effect of luteolin on release of IL-1f and IL-18 induced by LPS + ATP (X £ s, n=3)
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