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Omega-3 fatty acids (O3FA) are a family of polyunsaturated fatty acids that contribute to human health and well-being. Functionally the most important O3FA appear to be eicosapentaenoic acid (EPA) and docosahexaenoioc acid (DHA) found in oily fish and in supplements, but roles for docosapentaenoic acid (DPAn-3) are emerging. Intakes of EPA and DHA are typically low and much below recommended intakes. Increased intakes are reflected in greater incorporation into blood lipid, cell and tissue pools. Increased content of EPA and DHA can modify the structure of cell membranes and also the function of membrane proteins involved as receptors, signaling proteins, transporters and enzymes. EPA and DHA also modify the production of lipid mediators and through effects on cell signaling can alter patterns of gene expression. Through these actions EPA and DHA act to alter cellular responsiveness in a manner that seems to result in more optimal conditions for growth, development and maintenance of health. The effects of O3FA are evident right through the life cycle meaning that there is a need for all sectors of the population to increase the intake of these important nutrients. EPA and DHA have a wide range of physiological roles which are linked to certain health or clinical benefits. A number of risk factors for cardiovascular disease are modified in a beneficial way by increased intake of EPA and DHA: these include blood pressure, platelet reactivity and thrombosis, plasma triglyceride concentrations, vascular function, cardiac arrhythmias, heart rate variability, and inflammation. As a result of these effects, increased EPA and DHA intake is associated with a reduced risk of cardiovascular morbidity and mortality. Thus, there is a key role for these fatty acids in prevention and slowing progression of cardiovascular disease. Furthermore, some supplementation studies with EPA and DHA have demonstrated reduced mortality in at risk patients, such as post-myocardial infarction, indicating a therapeutic role. A number of other, non-cardiovascular, actions of EPA and DHA have also been documented, suggesting that increased intake of these fatty acids could be of benefit in reducing the risk of (i.e. protecting from) or treating many conditions. For example, they have been used successfully in rheumatoid arthritis and, in some studies, in inflammatory bowel diseases, and may be useful in other inflammatory conditions like asthma, chronic obstructive pulmonary disease, and psoriasis. EPA and DHA may also have a role as part of cancer therapy; some recent studies show that they improve the effectiveness of some chemotherapeutic agents. DHA has an important structural role in the eye and brain, and its supply early in life when these tissues are developing is known to be of vital importance in terms of optimizing visual and neurological development. For this reason it is very important that pregnant and breast feeding women have adequate DHA intake. Recent studies have highlighted the potential for EPA and DHA to contribute to enhanced mental development and improved childhood learning and behaviour and to reduce the burden of psychiatric illnesses in adults, although these areas of possible action require more robust scientific support. There may also be a role for EPA and DHA in preventing neurodegenerative disease of ageing. The effects of EPA and DHA on health outcomes are likely to be dose-dependent, but clear dose response data have not been identified in most cases. Also in many cases it is not clear whether both EPA and DHA have the same effect or potency and therefore which one will be the most important for a particular indication. There is emerging evidence that the chemical formulation of O3FA may influence their effectiveness; it seems that presenting O3FA as phospholipids may have better efficacy than presentation in other forms, although the reason for this is not yet clear. Finally, there is increasing evidence that O3FA metabolism, status and function are determined partly by genetic variations among individuals. This suggests that different genetic sub-groups of the population will have different needs for exogenous O3FA and will respond differently to a certain intake of O3FA. 

