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Research progress of programmed cell death in renal ischemia-reperfusion injury "
ZHANG Qiuwen ,LI Ying”
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Abstract: Renal ischemia-reperfusion injury (RIRI) is a common complication in surgeries such as kidney
transplantation and partial nephrectomy, which can lead to acute kidney injury and chronic kidney disease.
Currently,there are no specific prevention and treatment methods for this condition. Programmed cell death
(PCD) is a cell death mode precisely regulated by genes and has been confirmed to deeply participate in the
pathological process of RIRI. This article systematically reviews the activation pathways, key molecules and
their roles in renal tissue injury of PCD such as apoptosis, necroptosis, ferroptosis, pyroptosis, pan-apoptosis,
copper death,disulfide death and neutrophil extracellular trap formation in RIRI from the perspectives of mo-
lecular mechanisms,signaling pathways and cell interactions. The article also points out the existing problems
in this field,including the lack of systematic analysis of the cross-mechanisms among different PCD forms, the
weak research on novel death modes such as copper death and disulfide death in RIRI,and the lack of kidney-
specific and clinical translation strategies for targeted PCD intervention. Future research should focus on con-
structing a multi-dimensional regulatory map of PCD in RIRI, developing kidney-targeted PCD intervention
and exploring its translational value in clinical renal protection,providing new ideas for the precise prevention
and treatment of RIRI.

Key words: programmed cell death; pyroptosis; pan-apoptosis; disulfide death; renal ischemia-

reperfusion injury
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