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In pigs, the intramuscular fat (IMF) and subcutaneous fat deposition can be influenced by lipogenic processes taking place in other organs, particularly in the liver. The objective of this study was to investigate the effect of pig genotype and dietary protein and lysine levels (normal and reduced) on liver metabolism. The experiment was conducted with forty intact male pigs (20 Alentejana purebred, a fatty rustic genotype and 20 Large White × Landrace × Pietrain crossbred, a lean commercial genotype) from 60 to 90±3 kg of live weight. Animals within each genotype were divided into two groups and fed the following diets: normal protein diet equilibrated for lysine (17.5% plus 0.7% Lys, as control) and RPD not equilibrated for lysine (13.1% plus 0.4% Lys). A minor genotype effect (P=0.049) was observed in total lipids content, with no dietary effect neither in obese nor in lean pigs. The predominant fatty acids in liver of all experimental groups were 18:0 (28-31%), 18:2n-6 (15-20%), 16:0 (15-16%), 20:4n-6 (11-14%) and 18:1c9 (11-13% of total FAME). The genotype affected 13 of the 28 fatty acids identified. In addition, the RPD affected 6 individual fatty acids in liver. The proportion of 14:0 (P=0.009), 16:1c9 (P=0.030), 18:1c9 (P=0.032), 18:1c11 (P=0.009) and 20:1c11 (P=0.009) were higher in the pigs fed RPD when compared to the animals fed control diet. Regarding partial sums of fatty acids, genotype influenced the n-6 PUFA (P=0.046) with higher values in obese genotype. While MUFA (P=0.019) was increased with RPD relative to the control diet. Relative to the gene expression ACACA (P<0.001), CRAT (P=0.006), FASN (P<0.001), SCD (P<0.001) and SREBF1 (P<0.001) mRNA levels were higher in obese animals when compared with the lean genotype. In addition, RPD decreased the mRNA expression level of SREBF1 (P=0.023). The results of this study indicate that in the liver fatty acid composition and key genes controlling lipid metabolism can be influenced by genotype and reduced protein diets.
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