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	Adrenic acid (AdA) is an elongated form of arachidonic acid (AA) in the omega-6 polyunsaturated fatty acids (PUFA) series. It is concentrated in myelin within the white brain matter. Due to the unsaturation of AdA, like other PUFA it is susceptible to free radical attack to form 7-, 10-, 14- and 17-series of F2-dihomo-Isoprostanes (dihomo-IsoP). Under increased oxygen tension, AdA can release furan forms, dihomo-Isofurans (IsoF) via different metabolic pathways to generate two classes, which are alkenyl-IsoF and enediol-IsoF. Aside for plasma F2-dihomo-IsoP relationship to Rett Syndrome a genetic neurological disorder in female, very little is known on the its presence in the brain.

In this study, we displayed the residual concentration of F2-dihomo-IsoP (7(RS)-7-F2t-dihomo-isoP and 17(RS)-17-F2t-dihomo-isoP) and dihomo-isoF (7(RS)-ST-Δ8-11-dihomo-isoF and 10-epi-17(RS)-SC-Δ15-11-dihomo-isoF) in brain of preterm pigs, male adult Sprague-Dawley (SD) rats, adult female CD-1 mice and fetal CD-1 mice. These levels were compared with products from AA and docosahexaenoic acid (DHA) mainly 5-F2t-isoP and 15-F2t-isoP, and 10-F4t-neuroP and 4(RS)-4-F4t-neuroP and their respective isoF. These products are well established as oxidative damage biomarker especially in neurodegenerative diseases. The lipid component was extracted and analysed using liquid chromatography tandem mass spectrometry.

In neurological disorder, scientists have only focused on the role of DHA, which is concentrated in the grey matter of the brain. In situ AdA in brain tissues is very low compared to AA or DHA. Despite this, non-enzymatic oxidised lipid products not only from DHA but also AdA appear to have a vital role in brain metabolism. Analysis of prefrontal cortex of pig brain sample showed the dominance of 4(RS)-4-F4t-NeuroP of the isoprostanoids and 10-epi-17(RS)-SC-Δ15-11-dihomo-isoF of the isofuranoids. However, in mid-sagittal brain sample of Sprague Dawley rats, 5-F2t-IsoP and 4(RS)-4-F4t-NeuroP of the isoprostanoids, and 7(RS)-ST-Δ8-11-dihomo-isoF and 10-epi-17(RS)-SC-Δ15-11-dihomo-isoF of the isofuranoids were predominant. Nonetheless, a different distribution was identified in whole brain extract of CD-1 mice. Concentration 5-F2t-IsoP and 4(RS)-4-F4t-NeuroP was predominant in adult mice, and only 4(RS)-4-F4t-NeuroP in fetal mice. In both, total NeuroF was prominent among the isofuranoids.

Our findings suggest when evaluating the role of oxidative stress in neurological disorders, it is necessary to consider the type of animal model, area of brain analysed and oxidised lipid products assessed.

