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Oxidized phospholipids (oxPLs) are produced by attack of various free radicals and reactive oxidizing compounds on unsaturated lipids, and are thought to contribute to inflammatory-based diseases. A wide variety of oxidized phospholipids can be formed by addition of oxygen atoms, including full-length or chain-shortened species, which can be further divided into non-reactive versus electrophilic reactive molecules containing carbonyl groups. Many different biological activities, both pro- and anti-inflammatory, have been reported for oxidized phospholipids, and depend on their biophysical properties. For example, oxidized and chlorinated phospholipids have been found to enhance ROS production, inflammatory cytokine production, monocyte-endothelial adhesion, and proliferation and differentiation of smooth muscle cells.  However, oxPLs can also interfere with signaling by Toll-like receptors, limiting inflammation in response to infection or tissue damage. Good understanding of the bioactivity of oxPLs depends on specific and sensitive methods for analysing them in biological or clinical samples.  Advanced mass spectrometry techniques have become the method of choice to identify different oxPLs occurring in biological samples. High resolution mass spectrometry allows confident identification based on accurate mass of the oxidized products. Alternatively, the complexity of these samples means that there are advantages in using targeted mass spectrometry approaches, involving the detection of diagnostic fragment ions. Using such techniques, we have identified many different oxPLs in samples such as human plasma, parasitized red blood cells and LDL from control and diabetic patients, and rat ascites fluid. We have also shown the formation of adducts of reactive phospholipids with proteins, a process called lipoxidation, which is thought to contribute to the bioactivity of some oxPLs. Understanding the cellular effects of oxPLs and their pathophysiological levels improves our understanding of their roles in diseases and may offer new therapeutic targets.



