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NLRP3 signaling pathway promotes hepatocyte pyroptosis in mice with nonalcoholic

steatohepatitis in hypoxic environment
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Abstract: Objective To investigate the regulatory role of the NLRP3 signaling pathway in hepatocyte pyroptosis in
nonalcoholic steatohepatitis (NASH) under hypoxia. Methods Twenty-four male C57BL/6 mice were randomized equally into
hypoxic control (A), hypoxic NASH model (B), hypoxic NASH+NLRP3 inhibitor (C), and hypoxic NASH+caspase-1 inhibitor
(D) groups. In groups B-D, the mice were fed a methionine choline-deficient (MCD) diet under hypoxic conditions (to simulate
a 5000 m altitude) for 6 weeks; the mice in groups C and D received intraperitoneal injections of the respective inhibitors every
other day. Results Compared with those in group A, the mice in group B showed significantly elevated serum levels of FBG,
TC, TG, ALT and AST, increased liver lipid content, inflammatory cell infiltration and collagen fiber deposition, and enhanced
hepatic expressions of NLRP3, caspase-1, IL-13 and GSDMD proteins, with obvious swelling, cristae breakage, vacuolization,
and outer membrane disruption of the mitochondria, ribosome loss in the cytoplasm, destruction of the nuclear membrane,
and pathological changes of the rough endoplasmic reticulum. Treatment with NLRP3 inhibitor and caspase-1 inhibitor both
significantly lowered serum levels of TC, TG, ALT and AST (but without significantly affecting FBG) in the mouse models, and
reduced liver lipid content, inflammatory cell infiltration, collagen deposition, and expression levels of NLRP3, caspase-1,
GSDMD and IL-1B. The treatments also significantly improved pathological changes in the mitochondria, ribosomes and
endoplasmic reticulum in liver tissues of the mice. Conclusion NLRP3 signaling pathway plays a key role in promoting
hepatocyte pyroptosis in NASH mice under hypoxic condition, and inhibiting this pathway can effectively reduce liver
inflammation, suggesting its potential as a therapeutic target for NASH treatment.
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Tab.1 Levels of biochemical indicators of the mice from each group (Mean+SD)

Indicator Group A Group B Group C Group D F P

FBG (mmol/L) 4.33+0.99 16.57+2.41% 14.98+2.40 15.70+2.22 45.37 <0.001
TC (mmol/L) 1.15+0.30 2.4340.65% 1.76+0.26" 1.78+0.71" 6.02 0.004
TG (mmol/L) 0.59+0.06 2.42+0.36* 1.83+0.22* 1.64+0.27* 54.57 <0.001
AST (U/L) 141.50421.22 241.90+31.35% 193.32+12.09" 201.98+12.54" 23.56 <0.001
ALT (U/L) 33.77+5.08 52.37+7.74% 39.60+7.77* 42.82+7.57° 7.15 0.002

FBG:Fasting blood glucose; TC: Total cholesterol; TG: Triglycerides; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase.

*P<0.05 vs Group A,”P<0.05 vs Group B.
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(Mean+SD, pg/mL)

Groups IL-1B IL-18
Group A 21.66+6.67 43.99+11.79
Group B 48.31£11.65* 168.48+28.93*
Group C 36.84+6.53" 92.21+15.47*
Group D 32.56+8.26" 97.02+19.98"
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P <0.001 <0.001

*P<0.05 vs Group A,*P<0.05 vs Group B.
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Fig.1 HE staining of the liver tissues in each group (Original magnification: x400).
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Fig.2 Masson staining of the liver tissue in each group (x400).
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Fig.3 Masson staining of the liver tissue in each group (x400).
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Fig.4 Comparison of relative expression levels of NLRP3, caspase-1, GSDMD, and IL-1§ in the liver
tissues among the groups. ****P<0.0001vs Group A, “**P<0.0001 vs Group B, **P<0.001 vs Group B.
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Fig. 5 Protein bands in Western blotting in each
group.
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Fig.6 Relative protein expression levels of NLRP3, caspase-, GSDMD, and IL-1f in each group. ****P<0.0001 vs
Group A,***P<0.001 vs Group A, **P<0.01 vs Group A,"**P<0.0001 vs Group B,"*P<0.001 vs Group B, “P<0.01, *P<0.05
vs Group B.
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Fig.7 Transmission electron microscopy of the liver tissue in each group. | : Rough endoplasmic reticulum (RER); 7 :

Mitochondria; | : Vacuolization (x25 000).
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