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Low brain docosahexaenoic acid (DHA) has been observed in neurological disorders such as Alzheimer’s disease and major depression. Dietary DHA has the potential to increase brain DHA; however, the optimal dietary form of DHA to target brain DHA is not agreed upon.  There is some evidence that more dietary DHA enters the brain when esterified in phospholipids (PL) compared with triacylglycerols (TAG), although the mechanism is not clear. Therefore, the goal of this study was to compare tissue accretion and changes in serum enrichment of 3H-DHA provided as PL or TAG in adult rats.  Male rats were maintained on a low n-3 polyunsaturated fatty acid diet, and at 11 weeks of age were cannulated in the carotid artery. After 24 hours recovery, rats were orally gavaged with 500µCi of [U-3H]1-palmitoyl-2-docosahxaenoyl-sn-phosphatidylcholine (PC-DHA) or [U-3H]1,3-dipalmitoyl-2-docosahexaenoy-sn-glycerol (TAG-DHA), and blood was collected from the carotid artery every 30 minutes for 6 hours followed by sacrifice by lethal injection. Brain regions (cortex, cerebellum, corpus striatum, hippocampus, brainstem, and remainder of brain), liver, heart, white adipose, and small intestine were collected for determination of radiotracer enrichment. Radioactivity in total phospholipids of cerebellum, hippocampus, and remainder of brain was 44%, 60% and 70% higher, respectively, in rats gavaged with PC-DHA as compared with TAG-DHA (p < 0.05). Liver radioactivity was 2-fold higher in cholesteryl esters of PC-DHA rats compared to TAG-DHA with no differences in other lipid fractions. No differences between tracers were observed in adipose, heart, or small intestine total lipids. Serum TAG radioactivity in TAG-DHA rats reached maximum enrichment earlier and remained higher relative to PC-DHA for the remainder of the experiment, while cholesteryl ester radioactivity was higher in PC-DHA rats suggesting differences in digestion/absorption. Radioactivity of other serum lipid fractions was similar between tracers.  This study suggests that ingestion of DHA esterified in PL delivers more DHA to brain regions relative to TAG, suggesting a potential therapeutic benefit. Separation and quantitation of acyl chains by HPLC is underway and will be presented at the meeting. 

