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Analysis of metabolic adaptation to omega-3 fatty acid deficiency in the liver
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Docosahexaenoic acid (DHA), an omega-3 polyunsaturated fatty acid, plays
essential roles in mammals, and its deficiency causes abnormalities in spermatogenesis, visual, and
neuronal function. However, mammals cannot produce DHA themselves de novo, thus it is necessary to
obtain it from dietary sources. In this study, we investigated the hepatic metabolic changes under
DHA deficiency using mice deficient in AGPAT3, a critical enzyme for DHA-containing phospholipid
biosynthesis. Our results showed that DHA deficiency is recognized in the hepatocytes and leads to
compensatory increase of other polyunsaturated fatty acid through SREBP1-dependent induction of
polyunsaturated fatty acid synthesis related genes.
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