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Impact of n-3 docosapentaenoic acid (DPA) supplementation on n-3 fatty acid composition of tissues in rats
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Sprague Dawley rats (n=8) were fed after weaning with a control diet (Ctrl) or a n-3 DPA-supplemented diet (0.5% n-3 DPA) containing a mix of plant oils during 3 weeks .

Lipids were extracted from 18 differents frozen tissues (Delsal, 1944). FA were then derived into FA methyl esters whose composition was analysed by gas chromatography coupled with mass spectrometry (GCMS).

Results were expressed as mean ± SEM. DPA DHA

Fish oil

DPA was purified by successive purification with a preparative HPLC system to obtain >98% DPA.

n-3 DPA was increased in most tissues when diets were supplemented with this FA, and particulary heart, spleen, lung and bone marrow but not in liver, plasma, brain, retina and muscle.

DHA profile was not impacted by the DPA diet except in spleen, lung and bone marrow where it was increased.
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The n-6 PUFA / LA ratio was decreased in some tissues and especially in the liver, suggesting a decrease in the n-6 PUFA conversion. This result could be due to a substract competition between n-3 PUFA and n-6 PUFA for the different enzymes of the conversion pathway, since these enzymes are common for both families.

EPA proportion was increased in some tissues like in the liver. This FA might come from the peroxisomal retroconversion of DPA into EPA.

Conclusion and perspectives

All the rats of each diet are well separated on the score scatter plot. The loadings scatter plot shows the most discriminant FA levels between the 2 diets.

Heart, liver, lung, kidney, spleen then bone marrow and pancreas were the most impacted by the n-3 DPA supplementation.

The changes in FA proportions concerned PUFA metabolism only; suggesting a specific action of n-3 DPA supplementation on these pathways.

Beyond an increase in all n-3 PUFA, the n-3 DPA supplementation induced principally a decrease in n-6 docosapentaenoic acid (22:5 n-6) and arachidonic acid (20:4 n-6).

Model validation

CV 

1

  Laboratory of Biochemistry and Human Nutrition -Agrocampus Ouest, Rennes, France 2 Lactalis R&D, Retiers, FranceAfter only 3 weeks of physiological n-3 DPA supplementation, the omega-3 status was improved in most tissues. The impact of n-3 DPA diet was tissue-dependent. It specifically affected heart, lung, spleen, kidney and bone marrow and was specific of PUFA metabolism. These results suggest potential physiological effects specific of DPA metabolism in these organs compared to the EPA and DHA, whose assimilation was less specific from our findings. Furthermore, some studies have shown an increase in n-3 DPA in red blood cells and in some tissues when the diet is partially enriched with dairy lipids compared to diet composed of vegetable oils (Dinel & al., 2016, PLEFA)(Du & al., 2013, PLEFA). It would be interesting to investigate whether the potential physiological effects associated with n-3 DPA supplementation would be found with a diet partially enriched with dairy lipids.

  Bmw : bone marrow ; EpF : epididi.fat ; Hrt : heart ; Kdy : kidney ; Liv : liver ; Lng : lung ; Plm : plasma ; Rbc : red blood cells Skn : skin ; Spn : spleen ; Brn : brain ; Hrt : heart ; Kdy : kidney ; Liv : liver ; Lng : lung ; Skn : skin ; Spn : spleen ; Pan : pancreas ; Mus : muscle ; Ret : retina ; Stc : stomach ; ScF : subcutaneous fat ; Tes : testis.