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Regulation of pyroptosis and ferroptosis by mitophagy
in chronic kidney disease
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ABSTRACT Chronic kidney disease (CKD) is a chronic progressive disease characterized by kidney
injury or declining renal function. With its insidious onset and significant harm, CKD has
become a major global public health concern. Abnormal cell death can directly or indirectly
contribute to kidney injury, among which excessive pyroptosis and ferroptosis are central
events in CKD pathogenesis. These two forms of cell death may interact through
mechanisms such as reactive oxygen species release, further aggravating renal damage.

Mitophagy, a selective autophagic process that removes damaged mitochondria, plays an
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important role in maintaining cellular homeostasis. In CKD, mitophagy is impaired;

however, enhancing mitophagy signaling pathways can alleviate inflammation, reduce iron

accumulation and lipid peroxidation in renal cells. This suggests that mitophagy may be a

key regulator of pyroptosis and ferroptosis in kidney cells and holds potential as a novel

target for the prevention, diagnosis, and treatment of CKD.
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Figure 1 Mitophagy regulates cellular pyroptosis and ferro

ptosis

PINK1: Phosphatase and tensin homologue-induced putative kinase 1; Ub: Ubiquitin; BNIP3: B-cell lymphoma-2-interacting protein 3;
FUNDCI1: FUN14 domain containing 1; LC3: Microtubule-associated protein 1 light chain 3; NLRP3: Nucleotide-binding domain

leucine-rich repeat and pyrin domain-containing receptor 3

; Caspase-1: Cysteinyl aspartate acid specific protease-1; IL-1f:

Interleukin-1p; IL-18: Interleukin-18; GSDMD: Gasdermin D; GSDMD-N: Gasdermin D N-terminal fragment; PUFAs:
Polyunsaturated fatty acids; ACSL4: Acyl-CoA synthetase long chain family member 4; GPX4: Glutathione peroxidase 4; GSH:
Glutathione; GSSG: Oxidized glutathione; PL-OOH: Phospholipid hydroperoxide; PL-OH: Phospholipid-alcohol.
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