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Curcumin inhibits Ang II induced pyroptosis and activation of human hepatic
stellate cells LX-2 by regulating caveolin-1

SONG Shuang, ZHAO Tingting, LI Xiaoying, ZHANG Xiuzhi, LI Ningning
Henan Medical College, Zhengzhou 450000, China

Abstract: Objective To investigate the effects of curcumin on pyroptosis and activation of hepatic stellate cell line LX-2 induced by
angiotensin II (Ang II) using network pharmacology combined with in vitro experiments, and to provide a reference for the treatment
of liver fibrosis with curcumin. Methods Network pharmacology was used to screen the key targets and pathways of curcumin on
the activation of LX-2 cells. LX-2 cells were cultured in vitro, and after 24 h of activation induced by Ang II (10 umol-L™!), curcumin
was added. After screening by CCK-8 method, the curcumin concentration was determined to be 5, 10, and 20 pmol-L™!, and the drug
intervention lasted for 48 h. Cell morphology was observed under a microscope; pyroptosis was observed by Hoechst 33342/PI

staining, intracellular reactive oxygen species (ROS) content was detected by DCFH-DA fluorescent probe, levels of interleukin (IL)-
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1B and IL-18 in the cell supernatant were detected by ELISA, expressions of pyroptosis-related proteins [NOD-like receptor pyrin
domain-containing protein 3 (NLRP3), caspase-1, gasdermin D-N (GSDMD-N), IL-18, IL-1f], liver fibrosis-related proteins [collagen
type I (Collagen-I), a-smooth muscle actin (a-SMA)], and caveolin-1 (Cav-1) were detected by Western blotting. The GV146-CAV 1
plasmid was used to overexpress Cav-1, and the control group, model group, curcumin (20 umol-L™!) group, CAV1 group, and curcumin
(20 umol-L™") + CAV1 group were set up. Levels of IL-1B and IL-18 in the cell supernatant were detected by ELISA, expressions of
pyroptosis-related proteins, liver fibrosis-related proteins, and Cav-1 were detected by Western blotting. Results A total of 13 common
targets of curcumin and LX-2 activation were obtained. IL-1f was the core target in the protein-protein interaction (PPI) network. Gene
Ontology (GO) enrichment analysis revealed that curcumin intervention on LX-2 activation was related to multiple biological functions
such as caveola. Kyoto Encyclopedia of Genes and Genomes (KEGG) results showed that the NOD-like receptor signaling pathway
closely related to cell pyroptosis was closely linked to the core target IL-1p in the PPI network. In vitro experiments showed that
compared with the model group, curcumin could significantly inhibit the proliferation of activated LX-2 cells, significantly down-
regulate the levels of liver fibrosis-related proteins Collagen-I and a-SMA, significantly improve LX-2 cell pyroptosis, significantly
reduce intracellular ROS content, significantly reduce the levels of IL-1p and IL-18 in the LX-2 cell supernatant induced by Ang II,
significantly down-regulate the expression levels of NLRP3, caspase-1, GSDMD-N, IL-18, and IL-1p proteins, and significantly up-
regulate the expression of Cav-1 protein, and the differences were statistically significant (P < 0.05, 0.01, 0.001); In addition,
overexpression of Cav-1 could reduce the levels of IL-1p and IL-18 in the LX-2 cell supernatant induced by Ang II (P < 0.05, 0.01),
and down-regulate the expressions of pyroptosis and liver fibrosis-related proteins (P < 0.05, 0.01). Conclusion Curcumin inhibits
Ang II-induced LX-2 activation and alleviates liver fibrosis, likely through the regulation of Cav-1, although the specific mechanisms
require further investigation.

Key words: curcumin; LX-2 activation; pyroptosis; caveolin-1; liver fibrosis
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Fig. 11 Effects of curcumin on pyroptosis related proteins in LX-2 cells ( X £s, n=3)
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Fig. 12 Curcumin inhibits Ang II-induced pyroptosis in LX-2 cells related to Cav-1 ( X s, n=3)
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Fig. 13 Effect of curcumin on levels of inflammatory factors in Ang II -induced LX-2 cells by regulating Cav-1 ( X *s,
n=3)
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Fig. 14 Role of Cav-1 in curcumin inhibiting pyroptosis of LX-2 cells ( X £s, n=3)
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