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Introduction 

Leptin (LEP) is a protein whose role on food intake control and body weight regulation in 

different species including pigs is well known (Houseknecht et al, 1998). An important role 

in regulating fat mobilization has been also suggested for this protein (Halaas et al. 1995). 

The satiety effects of LEP are mediated through the leptin receptor and the corresponding 

gene (LEPR) is considered a candidate gene for traits related with growth and body 

composition. In pigs, this gene is also a positional candidate underlying a QTL on SSC6 with 

effect on fatness traits (Ovilo et al., 2005; Mohrman et al., 2006; Edwards et al., 2008). 

Muñoz et al. (2009) reported an association between a missense mutation in exon 14 of the 

LEPR gene (c.2002C>T) and growth and fatness, in two experimental F2 crosses involving 

Iberian and Landrace and Iberian and Meishan as parental breeds. This mutation causes an 

amino acidic change (Leu663Phe). However to date there is no published study in which the 

effect of this mutation on feed intake has been investigated. The main objective of this study 

was to investigate the effect of LEPR (c.2002C>T) polymorphism on feed intake and other 

traits related to meat and fat quality in commercial Duroc x Iberian pigs. 

Material and methods 

Animals. 117 commercial pigs (60 males and 57 females) born from 31 Iberian dams and 8 

Duroc sires, were tagged at weaning and transferred to a experimental station (Centro de 

Pruebas de Porcino del ITACyL, Hontalbilla, Segovia, Spain). They were housed in 39 

groups of three animals of the same sex and LEPR c.2002C>T genotype and fed ad libitum.  

 

Genotypes and phenotypes. Animals were genotyped for the LEPR c.2002C>T SNP 

following a pyrosequencing protocol (Ovilo et al. 2005). Pigs were individually weighted 

every two weeks and the feed intake by pen was recorded. The day before the slaughter, 

ultrasonic backfat thickness was recorded at three locations (shoulder, last rib and ham), with 

a Renco Lean Meter ultrasonic equipment, and the records averaged (BF1). Other measures 

of subcutaneous fat thickness were recorded on carcasses: BF2 on P2 location and BF3 at 

level of the first rib. Weights of carcass, loins, hams and forelegs were also recorded. 

Subcutaneous fat samples taken from the tail insertion area in the coxal region of the 
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carcasses and loin samples were obtained in order to analyze intramuscular fat content (IMF) 

and fatty acid profiles of subcutaneous and intramuscular fat. Determination of 19 and 12 

fatty acids was carried out by gas chromatography on intramuscular and subcutaneous fat, 

respectively. The percentages of saturated (SFA), monounsaturated (MUFA) and 

polyunsaturated fatty acids (PUFA) and the average chain length (ACL), double-bond (DBI) 

and unsaturated (UI) indexes were calculated. 

 

Statistical analyses. The model used to analyze average feed intake by pen included sex and 

LEPR genotypes (values 1, 0 and –1 for the genotypes TT, CT or CC, respectively), as fixed 

effects include. The slope of this covariate estimates the substitution effect of allele T. 

Another covariate covariate was the mean weight of pigs along each period. All the 

individual records were analyzed by the following animal model: y = X  + Z u + e, where y 

is a vector of trait records, , u and e are vectors of fixed, additive genetic and residual 

effects respectively, and X and Z are known incidence matrices. Fixed effects included sex 

and LEPR genotypes and additional covariates (live and carcass weight or backfat thickness) 

according to the analyzed trait. 

 

Results and discussion 

The hypothalamic function of the LEPR protein depends on the amount of LEP in blood, and 

this level is dependent of the amount of fat tissues. Consequently, the effect of the LEPR 

gene on feed intake may differ in different growing and fatness periods. According to this 

assumption, we have divided the total growing period in three periods: initial (from 35 to 65 

kg), medium (65 to 105 kg) and final (105 to 160 kg). We detect a significant additive effect 

of LEPR c.2002T allele on average voluntary feed intake (FI) by pen (Table 1). The 

magnitude of the effect increases along the growing periods. In the initial period the effect 

was not significant and, in the final step the magnitude of the effect was around 10.5% of the 

mean of the trait. No dominant effects were detected in complementary analyses that fitted 

dominance in the statistical model.  

 

Table 1. Additive Effect (a) of SNP LEPR c.2002C>T on average feed intake (FI) by pen 

and individual average daily gain (ADG) at different growth periods 

 

 Growth period 

 35 - 65 kg 65 - 105 kg 105 - 160 kg 

FI (SD), kg 2.30 (0.52) 3.47 (0.39) 3.88 (0.42) 

a  SE, kg 0.04  0.04 0.25  0.04 0.44  0.06 

P 0.34 0.14x10
-5

 0.13x10
-7

 

    

ADG (SD), kg/d 0.70 (0.14) 0.93 (0.10) 0.88 (0.14) 

a  SE, kg/d -0.01  0.02 0.06  0.01 0.09  0.02 

P 0.63 0.16x10
-3

 0.77x10
-6

 

 

In pigs, there are large differences on appetite among breeds, selected lines and sexes. This 

variation is associated with growth and carcass traits. The results reported in Table 1 indicate 



an increasing effect of the LEPR c.2002T allele on individual growth for the successive 

growth periods. As expected, the effect was no significant in the initial growth period but is 

was significant  in the final period (10.2% of the trait mean). As a result, there were 

significant effects of the LEPR c.2002T allele on final live weight and carcass weight: 5.15 

2.01 and 4.25 1.76 kg, respectively. 

 

Pigs that show more appetite are also fatter and present better meat quality (Wood, 1989). 

The positive effect on appetite of the c.2002T missense mutation produces also significant 

effect on backfat thickness traits measured at different locations in live pigs and carcasses 

(Table 2). The magnitude of these effects on fatness ranged from 7.17 to 11.13% of the mean 

for the diverse measures. The premium cuts yield is lower in fatter pig. A significant 

reduction of percentages on carcass weight of loins, forelegs and hams was observed, with 

respective values of -0.32  0.06, -0.66  0.10 and -0.83  0.15 kg. 

 

Table 2. Additive effects (a) of LEPR c.2002C>T SNP on fat thickness at different 

locations (BF1, BF2 and BF3) and on intramuscular fat content (IMF) 
 

Trait Mean (SD) a  SE P 

BF1, cm  4.76 (0.87) 0.53  0.11 0.20x10
-5

 

BF2, cm 7.80 (1.21) 0.72  0.16 0.96x10
-5

 

BF3, cm 6.13 (1.00) 0.44  0.13  0.12x10
-2

 

IMF, % 9.39 (3.17) 1.49  0.45 0.12x10
-2

 

 

Moreover, an important effect on loin IMF content was observed (Table 2). In the production 

of Iberian type pigs, this is the critical quality parameter both for fresh pork meat and cured 

products. Related favorable effects on cooking loss and Warner-Blatzer tenderness of loin 

samples have been also detected in this study. 

 

A large feed intake also affects the fatty acid composition of fat tissues, increasing the 

content of SFA and reducing the MUFA and PUFA percentages both in subcutaneous and 

intramuscular fat (Table 3). Consequently, significant negative effects on ACL, DBI and UI 

indexes were detected, indicating remarkable changes in the fatty acids profile. In 

subcutaneous fat, the fatty acids most affected were palmitic (0.40  0.10), estearic (0.51  

0.13) and oleic (-0.60  0.18). The content of the same fatty acids was also affected in 

intramuscular fat with respective changes of 0.65  0.21, 0.49  0.17 and -0.47  0.24. The 

oleic acid content is an important parameter of the organoleptic quality of meat and cured 

products, and its decrease has a negative effect of the analyzed mutation. 

 

The ensemble of reported effects on feed intake, growth, fat accumulation and meat quality 

may be explained by a dysfunction of appetite-regulating pathways and energy balance due 

to LEP resistance attributable to the LEPR c.2002C>T polymorphism or another close 

mutation. 

 



The production of Iberian type pigs is based on heavy pigs (~ 160 kg) and is focused on 

market top quality fresh meat and cured products (hams, forelegs and loins). Most of the 

slaughtered pigs are crossbred Duroc x Iberian. The selection of adequate Duroc boars is an 

unsolved task and the use of genetic tests including this LEPR SNP may be advisable to 

reduce the heterogeneity of the Iberian type pig products. 

 

Table 3. Additive effects (a) of SNP LEPR c.2002C>T on fatty acid composition in 

intramuscular and subcutaneous fat 

 

Tissue/Trait Mean (SD) a  SE P 

Intramuscular fat    

SFA, % 39.19 (2.72) 1.16  0.39 0.003 

MUFA, % 55.23 (2.33) -0.61  0.36 0.096 

PUFA, % 5.58 (1.00) -0.56  0.12 1 x 10
-5

 

ACL 17.37 (0.03) -0.01  0.005 7 x 10
-4

 

DBI 0.68 (0.04) -0.02  0.005 9 x 10
-5

 

UI 1.75 (0.24) -0.10  0.003 0.003 

    
Subcutaneous fat    

SFA, % 36.22 (1.63) 0.94  0.21 1 x10
-4

 

MUFA, % 53.63 (1.44) -0.64  0.21 0.010 

PUFA, % 10.14 (0.95) -0.30  0.13 0.020 

ACL 17.42 (0.02) -0.007  0.003 0.023 

DBI 0.75 (0.02) -0.013  0.003 3 x 10
-5

 

UI 2.07 (0.15) -0.09  0.002 2 x10
-5
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