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                    Abstract
The objective of this work was to determine whether highly unsaturated fatty acid (HUFA) synthesis and fatty-acid oxidation in Atlantic salmon (Salmo salar L.) intestine was under environmental and/or seasonal regulation. Triplicate groups of salmon were grown through a full two-year cycle on two diets containing either fish oil (FO) or a diet with 75% of the FO replaced by a vegetable oil (VO) blend containing rapeseed, palm, and linseed oils. At key points in the life cycle fatty acyl desaturation/elongation (HUFA synthesis) and oxidation activity were determined in enterocytes and hepatocytes using [1−14C]18:3n−3 as substrate. As observed previously, HUFA synthesis in hepatocytes reached a peak at seawater transfer and declined thereafter, with activity consistently greater in fish fed the VO diet. In fish fed FO, HUFA synthesis in enterocytes in the freshwater stage was at a level similar to that in hepatocytes. HUFA synthesis in enterocytes increased rapidly after seawater transfer, however, and remained high for some months after transfer before decreasing to levels that were again similar to those observed in hepatocytes. Enterocyte synthesis of HUFA was usually higher in fish fed the VO diet than in those fed the FO diet. Oxidation of [1−14C]18:3n−3 in hepatocytes from fish fed FO tended to decrease during the freshwater phase but then increased steeply, peaking just after transfer before decreasing during the remaining seawater phase. At the peak in oxidation activity around seawater transfer, activity was significantly lower in fish fed VO than in fish fed FO. In enterocytes, oxidation of [1−14C]18:3 in fish fed FO reached a peak in activity just before seawater transfer. In fish fed VO, except for high activity at nine months the pattern was similar to that obtained in enterocytes from fish fed FO, with high activity around seawater transfer and declining activity in seawater. In conclusion, fatty acid metabolism in intestinal cells seemed to be under dual nutritional and environmental or seasonal regulation. Temporal patterns of oxidation of fatty acids were usually similar in the two cell types, but HUFA synthesis in enterocytes peaked over the summer seawater phase rather than at transfer, as with hepatocytes, suggesting the possibility of different regulatory cues.
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                    Abbreviations
	BHT:
	
                    Butylated hydroxytoluene

                  
	FAF-BSA:
	
                    Fatty acid-free bovine serum albumin

                  
	FO:
	
                    Fish oil

                  
	HBSS:
	
                    Hanks balanced salt solution

                  
	HUFA:
	
                    Highly unsaturated fatty acids (carbon chain length ≥ C20 with ≥ 3 double bonds)

                  
	PUFA:
	
                    Polyunsaturated fatty acids

                  
	VO:
	
                    Vegetable oil
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