
Activated oligoadenylate synthetase-ribonuclease L pathway promotes endothelial pyroptosis and impairs diabetic wound healing via thioredoxin-interacting protein m6A methylation


Aim: Diabetic skin exhibits aberrant activation of antiviral enzymes even in the absence of infection, yet the pathological significance of this dysregulation remains unclear. This study aimed to determine whether sustained activation of the OAS/RNase L pathway under hyperglycemic conditions contributes to endothelial pyroptosis and impaired wound healing in diabetes.

Methods: Human umbilical vein endothelial cells (HUVECs) were cultured under high-glucose conditions and stimulated with lipopolysaccharide (LPS) to mimic diabetic inflammatory stress. RNase L expression was down-regulated using small interfering RNA (siRNA) to assess its role in pyroptosis. The activity of the OAS/RNase L pathway, levels of pyroptosis-related markers, METTL3 expression, m6A methylation of TXNIP mRNA, and TXNIP expression were evaluated in vitro. In vivo, the therapeutic effect of the RNase L inhibitor ellagic acid (EA) was examined in streptozotocin (STZ)-induced diabetic mice, with assessments of skin pyroptosis and wound healing outcomes following oral administration.

Results: High glucose conditions induced abnormal activation of the OAS/RNase L pathway in HUVECs, which significantly exacerbated LPS-induced pyroptosis. Silencing RNase L attenuated endothelial pyroptosis, indicating a critical role for RNase L in this process. Mechanistically, hyperactivated RNase L suppressed the expression of the m6A methyltransferase METTL3, resulting in reduced m6A methylation of TXNIP mRNA. Hypomethylation of TXNIP mRNA decreased its degradation, leading to elevated TXNIP expression and enhanced pyroptotic signaling. In STZ-induced diabetic mice, oral administration of ellagic acid markedly reduced skin pyroptosis and significantly improved wound healing.

Conclusion: Hyperglycemia-driven activation of the OAS/RNase L pathway increases endothelial cell susceptibility to pyroptosis by disrupting METTL3-dependent m6A methylation of TXNIP mRNA. Pharmacological inhibition of RNase L alleviates inflammatory pyroptosis and promotes wound repair in diabetic conditions. These findings identify the OAS/RNase L–METTL3–TXNIP axis as a critical pathogenic mechanism and a potential therapeutic target for diabetic wound healing.




























