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Introduction  

Production of pig meat with an optimum content of intramuscular fat (IMF) and a low level 

of subcutaneous fat would improve pig meat quality from consumers’ and industry 

perspective. One way to achieve this is genetic selection. It has been demonstrated that 

selection against backfat depth at restrained body weight and IMF content is a useful 

strategy (Reixach, J., Tor, M., and Estany, J. (2009)). However, the underlying mechanisms 

of fat distribution remain unclear. Previous studies provided evidence of differences in the 

metabolic properties between intramuscular and non-muscular adipocytes (Gardan, D., 

Gondret, F., and Louveau, I. (2006)). Furthermore it has been demonstrated that dietary 

manipulation can increase IMF but not subcutaneous fat content via upregulation of 

expression of the lipogenic enzyme stearoyl-CoA desaturase (SCD) (Doran, O., Moule, 

S.K., Teye, F.M. et al. (2006)). The above suggests that (i) lipogenic enzymes might play 

the key role in regulation of fat partitioning and (ii) the input of lipogenic enzymes in fat 

formation is tissue-specific. So far limited studies have been conducted on the role of 

lipogenic enzymes in adipose tissue and muscle in fat deposition. However, the role of 

hepatic lipogenic enzymes in deposition of subcutaneous and IMF in pigs remains unclear. 

An aim of this study was to investigate the input of the hepatic lipogenic enzymes 

controlling the formation of saturated and polyunsaturated fatty acids in fat deposition in 

pigs.  

Material and methods  

Animals. The experiments were conducted on 20 purebred Duroc barrows. Ten of these 

animals were from a genetic group selected for decreased backfat depth at restrained IMF 

content (experimental group, E). The other 10 animals were from unselected group (control 

group, C). Pigs were weighed (mean for weight in E group 108.0±3.9 kg and C group 

114.9±3.2 kg) and their subcutaneous backfat depth was ultrasonically measured at 195 

days of age (mean for backfat depth in E group 14.4±1.1 mm and C group 17.7±0.79 mm). 

During the test period, pigs had ad libitum access to a commercial diet and were 

slaughtered at 203 days of age in a commercial abattoir.  
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Methods. The lipogenic enzymes investigated were the hepatic fatty acid synthase (FAS, 

catalysing the biosynthesis of saturated fatty acids (SFA)); and ∆6-desaturase (∆6d, 

involved in the biosynthesis of polyunsaturated fatty acids, (PUFA)). Expression of ∆6d 

and FAS proteins were analysed in microsomal and cytosolic fractions respectively. 

Microsomes and cytosol were isolated from pig liver by differential centrifugation with 

calcium precipitation (Shenkman and Cinti (1978)) with minor modifications. Total 

microsomal and cytosolic protein content was determined by the Bradford method 

(Bradford (1976)) and expression of the lipogenic enzymes was analysed by Western 

blotting as described previously (Nicolau-Solano, S.I., McGivan, F.M., Whittington, F.M. 

et al. (2006)). Fatty acid composition of gluteus medius muscle and subcutaneous adipose 

tissue were determined by gas chromatography (Rule (1997)). 

 

Statistical analyses. The effect of selection against backfat depth at restrained IMF content 

on lipogenic enzyme expression was analyzed by comparing with a t-test the E and C 

groups. Regression analysis was used to test the association between fat content and 

expression of lipogenic enzymes (using Minitab 15, Minitab® 15.1.1.0©2007 Minitab 

Inc.). 

Results and discussion  

Average values for ∆6d and FAS protein expression in the liver of animals from C and E 

groups are presented in the table 1. Although there has been some decrease in the average 

values for both enzymes in the E group when compared to the C group, this decrease was 

not statistically significant (P>0.05). Further we have investigated the relationship between 

the expression of the hepatic FAS and the level of SFA for individual animals in the C and 

E groups. No significant relationship between the above parameters was found either for 

subcutaneous fat or muscle (data not shown).  

In contrast we have observed positive relationship between the expression of ∆6d protein 

and the level on n-3 PUFA (r=0.64, P<0.05) and n-6 PUFA (r=0.63, P≤ 0.05) in 

subcutaneous adipose tissue of control animals (but not in experimental animals) (figure 1A 

and figure 1B). Interestingly, in contrast to subcutaneous adipose tissue, there was no 

statistically significant relationship between ∆6d protein expression and n-3 PUFA and n-6 

PUFA in muscles (figure 2A and figure 2B; P > 0.05).  

In previous studies, (Cánovas, A., Estany, J., Tor, M. et al. (2009)) showed that the 

selection against backfat thickness is accompanied by reduction in the expression of 

lipogenic enzymes acetyl-CoA carboxylase (ACC) and stearoyl-CoA-desaturase (SCD) in 

subcutaneous adipose tissue but not in muscle. In the present study we observed a trend 

towards reduction of FAS and ∆6d protein expression in the liver of the selected animals. 

These data support the hypothesis about tissue-specific responses to the selection against 

backfat depth. Furthermore the present study established that increase in the hepatic ∆6d 

protein expression is accompanied by an increase in the products of ∆6d-catalysed reaction, 

namely n-3 and n-6 PUFA in subcutaneous adipose tissue but not in muscle. This effect 

was observed only in the control group. These data suggest that the hepatic lipogenesis 



might play an important role in subcutaneous fat deposition in unselected group and that the 

input of liver is disrupted by the selection process. 

 

Table 1: Expression of FAS and ∆6d (arbitrary units) in liver from control and 

experimental groups 

  

                                                   Enzyme 

Group FAS ∆6d 

Control 

Experimental 

78.2±7.2 

65.2±6.39 

79.4±8.6 

58.3±8.7 

 

 
A                                                                   B

 
Figure 1: Relationship between ∆6d protein expression and n-3PUFA (A) and n-6 

PUFA (B) in subcutaneous adipose tissue. C=control group, E=experimental group 
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Figure 2: Relationship between ∆6d protein expression and n-3PUFA (A) and n-6 

PUFA (B) in muscles. C=control group, E=experimental group 



Conclusion 

Results of this study suggest that hepatic lipogenesis plays an important role in fat 

deposition in pig subcutaneous fat but not in muscle. The input of the hepatic lipogenesis 

into subcutaneous fat deposition is affected by genetic selection against fat thickness.   
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