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Regulatory role of GSDMD-mediated pyroptosis

pathway in TMAQO-induced renal injury in mice
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Abstract:  Objective To investigate the role of gasdermin D (GSDMD) in trimethylamine N-oxide
(TMAO)-induced renal injury in mice. Methods Wild-type (WT) mice and GSDMD knockout (GSDMD-/-)
mice were randomly assigned to four groups: control group, TMAO group, TMAO + GSDMD-/- group, and
GSDMD-/- group. Renal function was evaluated by assessing serum creatinine (Scr), blood urea nitrogen
(BUN), and urinary albumin-to-creatinine ratio (UACR). Masson’s staining was performed to observe colla-
gen deposition in renal tissue. Western blotting was used to analyze the protein expression levels of fibronectin,
collagen type I al chain (COL1A1), NOD-like receptor pyrin domain-containing protein 3 (NLRP3), caspase-
1, GSDMD, and interleukin-13 (IL.-18). Results Compared with the control group, the TMAO group exhib-

ited significantly elevated levels of Scr, BUN and UACR, increased collagen fiber area in renal tissue, marked-

ly upregulated expression of fibronectin and COL1A1, as well as significantly elevated protein levels of NL-
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RP3, caspase-1, GSDMD and 1L-18. Compared with the TMAO group, the TMAO + GSDMD-/- group

showed significant reductions in renal function parameters, alleviation of renal fibrosis, downregulated expres-

sion of fibrosis-related proteins, and a significant decrease in IL-1f expression.

Conclusion TMAO activates

the NLRP3/caspase-1/GSDMD pyroptosis pathway in mouse renal tissue. GSDMD-knockout blocks TMAO-

induced renal fibrosis and 1L.-13-mediated inflammatory response.
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e B R 2 S0 6 3h ) 16 B 23 51 45 19 A L o (f8 B AR L
5 WNMC-AWE-2025034) ,

Ll.2 FEREGAMACE  IUE e 5 & (Coll-2-
DR E R E R £ (Co13-2-1) i A 8 At &
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H BB B A R 2 Fl s DNA marker (3591A) W H
TaKaRa Bio; Masson 4t i 7] & (G1340) W Bt i &
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A o TS U 2T A Ak R AR L B AR AR AR R TR e
FIVEAT 1 B s 1 e ) e 258 A% A L Ja 1 4 Ak 1
FLARBLH v 5 B ARS8 UE 55, TMAO 3 5 3
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