
The prolactin receptor has been detected in

various tissues in several mammalian species

(Kelly et al. 1991). It belongs to the same family as

the growth hormone receptor, and is part of

the cytokine receptor superfamily characterized

by their ability to activate Janus kinases

and STATs (signal transducers and activators of

transcription) (Clevenger et al. 1998; Bole-Feysot

et al. 1998). The porcine prolactin receptor gene

(PRLR) has been mapped to chromosome 16 with

regional assignment to 16q1.4 or 16q2.2–2.3

(Vincent et al. 1997), and is a strong candidate

gene for reproductive traits in pigs. Associations

between PRLR genotype and reproductive traits

have been reported for six PIC lines (based on

Large White, Landrace, Duroc, Meishan,

Landrace × Pietrain and Large White × Chinese

Meishan) (Rothschild et al. 1998; Van Rens et al.

2003), Large White Synthetic, Landrace

Synthetic, Meishan Synthetic lines (Vincent et al.

1998; Southwood et al 1999); Duroc (Drogemüller

et al. 2000) and Large White × Meishan F2

crossbred gilts (Van Rens and Van Der Lende

2002). The PRLR AA genotype has shown

associations with litter size. In first litters, the AA

genotype is correlated with higher numbers of

piglets born alive (Rothschild et al. 1998; Vincent

et al. 1998; Southwood et al. 1999). Our study was

aimed to estimate the frequency of PRLR gene

mutations and to search for possible associations

between PRLR genotype and semen charac-

teristics of boars.

The study was carried out in a pedigree herd of

229 boars of various breeds kept at pedigree

stations. The semen was taken from boars to

inseminate sows kept at the same stations

(Table 1). Genomic DNA was extracted from

blood by using a Master Pure kit (Epicentre

Technologies). PRLR genotypes were determined

by PCR-RFLP. The PRLR fragment was amplified
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from the genomic template by using the

polymerase chain reaction (PCR) with primers

whose sequences were proposed by Vincent et al.

(1997). Primers were as follows: the forward

5’-CCC AAA ACA GCA GGA GGA CG-3’ and

the reverse 5’-GGC AAG TGG TTG AAA ATG

GA-3’. Each PCR reaction was performed in

a total volume of 25 µl, containing 100 ng of

porcine genomic DNA, 15 pmol of each primer,

100 µM each dNTP, 1.5 mM MgCl2 and 0.6 units

of Taq DNA polymerase (MBI Fermentas)

in standard PCR buffer. Thermal conditions were

as follows: 94oC for 5 min, followed by 35 cycles

of 40 s at 94oC, 40 s at 60oC, 40 s at 72oC, and the

last extension for 5 min at 72oC. Digestion of the

PCR product was performed with 5 I.U. of the

appropriate restriction endonuclease AluI (MBI

Fermentas) at 37oC overnight. The restriction

fragments of DNA were separated by

electrophoresis in 3% agarose gel stained with

ethidium bromide. After electrophoresis, the gels

were illuminated with UV rays and the genotypes

were recorded. The effects of PRLR genotype on

ejaculate volume, sperm concentration,

percentage of live sperm, and number of live

sperm in the ejaculate, were examined by using

the GLM procedure (SAS 2000). The model

included fixed effects of genotype and

year × season, and random effects of breed, sire,

dam and pedigree station.

The polymorphism in the PRLR gene was de-

tected with the AluI restriction enzyme, which cuts

the amplimer into several fragments. Two PRLR

alleles were identified in the boars under study: al-

lele A and allele B, which form three genotypes,

namely AA, AB and BB. The lengths of restriction

fragments were as follows: 124, 90, 79, 77, 67 and

20 bp for allele A and 124, 110, 79, 77 and 67 bp

for B. Genotype and allele frequencies are pre-

sented in Table 1. In comparison to these results,

a lower frequency of allele A was observed

in Landrace sows (Kmieæ et al. 2001; Drogemüller

et al. 2000; Linville et al. 2001) and in Large

White pigs (Putnova et al. 2002). A higher fre-

quency of allele A was reported in Duroc

(Drogemüller et al. 2000). We found no evidence

for deviation from Hardy-Weinberg proportions.

Mean ejaculate volume for all the analyzed

boars was 218.7 cm3 and fell within the range

reported by Dubiel et al. (1985). Genotype AB was

associated with the highest mean ejaculate volume

(P � 0.01) (Table 2). The average sperm
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Table 1. Frequency of PRLR/AluI genotypes and alleles among boars under study

Breed N
PRLR genotype PRLR allele

AA AB BB A B

Polish Landrace 62 0.24 0.34 0.42 0.41 0.59

Duroc × Pietrain 54 0.43 0.44 0.13 0.65 0.35

Polish Large White 42 0.55 0.28 0.17 0.69 0.31

Hampshire × Pietrain 36 0.75 0.17 0.08 0.83 0.17

PIC lines 19 0.37 0.53 0.10 0.63 0.37

Pietrain 16 0.50 0.44 0.06 0.72 0.28

N = number of boars

Table 2. Association between PRLR/AluI genotype and semen traits: least square mean (LSM) and phenotypic

standard deviation (SD) within genotypic groups

Trait
PRLR genotype

AA (N = 103) AB (N = 80) BB (N = 46)

Ejaculate volume (cm3) LSM
SD

214.9A

73.5
226.3B

82.8
217.4A

79.5

Sperm concentration (106 cm–3) LSM
SD

594.9A

120.6
596.2A

126.6
617.2B

126.1

Percentage of live sperm LSM
SD

71.9A

4.3
73.2B

5.1
72.4AB

4.9

Number of live sperm in ejaculate (109) LSM
SD

88.6A

30.5
94.9B

33.0
93.9B

33.4

N = number of boars. Means with different superscripts differ at P � 0.01



concentration in ejaculates under study was

599.5 × 106 cm–3. The highest sperm concentration

was found in the semen collected from BB boars

(P � 0.01). The mean percentage of live sperm for

all the analyzed boars was 72.4%. Genotype AB

had higher values than AA boars (P � 0.01).

The average number of live sperm in the ejaculate

was 91.4 × 109. The semen from AB boars

exhibited higher numbers of normozoosperms in

the ejaculate than the other two genetic groups

(P � 0.01).

Our study showed that boars with genotype AB

produced ejaculates of larger volume, higher

percentage of live sperm, and more sperm per

ejaculate. The highest concentration of sperm was

found in the semen of boars with genotype BB.

The results suggest a possibility of using the

existing polymorphism in the PRLR/AluI gene to

improve some reproductive performance traits of

boars, such as qualitative and quantitative

characters of semen.
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