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Abstract: The immune system plays a pivotal role in the pathogenesis and progression of diseases. Lipid
peroxidation, as a key effector molecule in the execution of ferroptosis, exerts critical effects on the functionality
and survival of various immune cells and is involved in the pathological processes of multiple diseases. There is
accumulating evidence suggesting the presence of ferroptosis in immune cells as well. Lipid peroxidation is closely
associated with immune cell function. Accumulation of lipid peroxidation products in immune cells can lead to
ferroptosis, directly impacting immune cell function. Non-immune cells, through lipid peroxidation-mediated cell
death, release signaling molecules that regulate immune cell function. They jointly influence the body's
homeostasis. This article provides a comprehensive review of the latest research progress on the regulatory role of
lipid peroxidation in immune function. It analyzes the relationship between lipid peroxidation and immune cells,
and provides a theoretical foundation for potential strategies targeting cellular lipid peroxidation and
immunotherapy in the treatment of diseases.
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Figure 1 Overview of lipid peroxidation in immune cells. a: Lipid peroxidation in macrophage. Inhibition of Cyst(e)ine/GSH/GPX4 axis,
erythrophagocytosis and ferritin autophagy-induced increase of iron storge promote lipid peroxidation mediated-ferroptosis in macrophages.
M1 macrophages with high expression of iNOS resist lipid peroxidation and protect cells from ferroptosis. Lipid peroxidation is triggered by
a large accumulation of ROS in glutathione peroxidase 4 (GPX4)-deficient M2 macrophage. Lipid peroxidation in macrophage influences
the function of phagocytosis and polarization; b: Lipid peroxidation in neutrophil. High levels of autoantibodies IgG and type I interferons
can promote cAMP-responsive element modulator alpha (CREMa) transcriptional repressing the expression of GPX4, which trigger the
lipid peroxidation of neutrophils, affect the function of neutrophils on inflammatory regulation and phagocytosis; c¢: Lipid peroxidation in T
cell. The scavenger receptor CD36-mediated the uptake of oxLDL increases cellular lipid peroxidation and induces T cell ferroptosis; d:

Lipid peroxidation in B cell. Lipid peroxidation can cause different responses in specific B cell subtypes. High expression of CD36 in B cell

increases the uptake of PUFA, resulting in lipid peroxidation-mediated ferroptosis
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Figure 2 Lipid peroxidation dysregulates immune response through DAMPs. The cell with lipid peroxidation releases DAMPs, including
HMGBI1, KRAS“'?®| 4HNE, 8-OHG. HMGBI activates TLR4 signaling contributing to the activation and maturation of dendritic cell.
Besides, HMGB1 and KRAS®'®” interacting with advanced glycation end products (AGER) promote the M2 polarization of macrophage.

4HNE activates TLR4 signaling in neutrophil resulting in the inhibition of phagocytosis and increase inflammatory factor IL-6 release. The
binding of 8-OHG and DNA sensor cyclic GMP-AMP (CGAS) activates the STING pathway, which promotes the activation, migration, and

abnormal cytokines production of macrophage. Oxidized phospholipids (oxPLs) navigate phagocytosis by interacting with TLR2 on

macrophage, indicates that oxPLs might be a potential DAMPs released from ferroptotic cells. DC: Dendritic cell; Mea: Macrophage; M1:

Pro-inflammatory M1 macrophage; M2: Anti-inflammatory M2 macrophage
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