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EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid) consumption are inversely related with the development of metabolic alterations as dyslipidaemia, hyperglycaemia, hypertension or insulin resistance. In the last years, a strong controversy related the nutritional role played by both ω-3 PUFA has arisen. Although accumulating evidences suggest that ω-3 PUFA exert selective and independent effects on metabolism, adequate dietary EPA:DHA proportions have been scarcely studied; especially in comparison with the available data of the role that ω-6:ω-3 ratio plays in human health. This work is aimed to investigate the most appropriate dietary EPA:DHA ratio which provide a beneficial effect on the prevention of metabolic diseases. For that, an animal study with Wistar female rats supplemented with different EPA:DHA ratios was performed during 13 weeks using soybean and linseed oils as controls groups. Since oxidative stress has been described as an initial key factor underlying several metabolic alterations diet-induced, the impact of ω-3 PUFA ratios on redox homeostasis was exhaustively investigated, by using a novel proteomic approach based on fluorescent labelling and MS/MS identification. The study was complemented with cardiovascular lipid markers (plasma and erythrocyte fatty acid profiles and plasma lipid levels), animal biometrics and inflammatory markers which were also assayed among diets. Results showed that ω-3 PUFA proportions affected the in vivo oxidative damage of proteins and lipids. Specifically, several proteins from plasma and liver were revealed as the main targets of EPA and DHA healthy effects (albumin, argininosuccinate synthetase, 3-α-hydroxysteroid dehydrogenase, aspartate aminotransferase, actin). These results stress the capacity of the EPA and DHA supplementation to improve lipid profiles, to mitigate cumulative oxidative damage and to decrease the risk of developing metabolic disorders, being equal EPA:DHA proportion the most effective ratio.

