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Abstract : Persistent cardiomyocyte death following acute myocardial infarction (AMI) constitutes a critical
factor contributing to cardiac dysfunction and adverse remodeling. In recent years, copper death—a
novel form of regulated cell death triggered by copper ion homeostasis disruption and dependent on
mitochondrial metabolism—has garnered widespread attention in the context of AMI. Current studies
suggest that the functional axis comprising FDX1 (ferroptase 1) and ACSL4 (long—chain acyl-CoA
synthetase 4) may drive copper death in AMI myocardial cells by coupling copper reduction reactions,
reactive oxygen species generation, and lipid peroxidation amplification. This review summarizes
the molecular functions of the FDX1/ACSL4 axis, its key mechanisms in mediating lipid peroxidation,
its interactions with pathways such as ferroptosis, and prospects for targeted interventions, aiming
to provide novel theoretical foundations for precision cardioprotection in AMI. Unlike explanations
attributing AMI injury solely to oxidative stress or inflammatory responses, this axis emphasizes the
continuous pathological cascade involving metal ion imbalance, mitochondrial toxicity, and membrane
lipid disruption.
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