LPA shifts LPS-stimulated macrophages to M2 by promoting oxidative phosphorylation over glycolysis.
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Introduction. Lysophosphatidic acid (LPA) is a bioactive lipid mediator which induces M2 macrophage differentiation in vitro (Mirzoyan K et al, 2017). In addition, LPA ameliorates lupus nephritis in MRL/lpr mice by suppressing the infiltration of activated macrophages (Nagata W et al, 2024). Macrophage polarization (M1/M2) is influenced by its metabolic state.
Aims. This study examined whether LPA reprograms macrophage metabolism to induce M2 polarization.
Methods. RAW264.7 cells were stimulated with LPS (10 ng/L) and/or LPA (1, 10 μM) for 6 h. Immunofluorescence staining using anti-CD68 (a M1 marker) or anti-Arg1 (a M2 marker) was performed. ATP /lactate levels in the cell lysates were measured. In addition, the effect of a glycolytic inhibitor 2-deoxyglucose (2-DG) or a mitochondrial oxidative phosphorylation inhibitor (oligomycin) on the ATP /lactate levels was investigated. Statistical analysis: ANOVA (Tukey's test, P < 0.05).
Results. In LPS-stimulated cells, LPA (1 μM) increased Arg1+ cells (P < 0.01) and the Arg1/CD68 ratio (P < 0.0001), indicating M2 polarization. LPA decreased lactate levels (P< 0.01) and increased ATP levels (P<0.05, 10μM) in LPS-stimulated cells. In addition, 2-DG reduced lactate production in LPS-stimulated cells. Both 2-DG and oligomycin reduced ATP production in the cells treated with LPS and LPA. 
Discussion. These findings suggest LPA appears to induce M2 polarization by shifting the metabolism from glycolysis to oxidative phosphorylation in LPS-stimulated macrophages. 
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