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The quality of nutrient intake during the lactation period can have a dramatic impact on brain development and function, especially with regards to the intake of long chain polyunsaturated fatty acids (FA) such as docosahexaenoic acid (DHA). We tried to get further insights into the efficiency of various formulas supplemented or not with arachidonic acid (ARA) and DHA using the artificially reared pup rat model, the so-called pup in the cup model. Pups were fed during the lactation period and up to weaning with dairy lipid (DL)-based or plant oil (PO)-based formulas containing or not ARA and DHA. Sham operated pups and control pups reared with their mothers were used as physiological references. At weaning, neuropsychomotor development was evaluated with the Functional Observational Battery (FOB) test, and brain function by Positron Emission Tomography-Computed Tomography (PET/CT) imaging tracing 18Fluoro-D-glucose (18FDG) uptake. 
At weaning, results of PET-CT indicated that the total uptake of 18FDG in the whole brain can be normalized to control (SHAM) values only when DHA+ARA were added to the formulas, irrespective of the DL or PO matrix. However, the relative distribution of 18FDG in the different brain regions can be dramatically modified when adding DHA+ARA to either a DL or PO matrix, the DL one favoring the cerebellum over the hippocampus compared to the PO one (P < 0.05). 
Neurolocomotor activities, as well as transcriptomics, metabolomics and lipidomics are currently processed to better define the impact of each formula on the pup’s development at weaning, and will be presented during the meeting.

