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ABSTRACT

The objective of the research was to analyze the relationship between leptin
genotypes and reproduction indices in cold blood mares. The statistical analysis was
conducted on 65 mares from a stud farm in Nowe Jankowice. Based on reproductive
outcomes we calculated basic reproduction indices. The leptin polymorphism was
determined using the PCR-RFLP method. In the examined population, A and B allele
frequencies were identical (0.50). Three genotypic forms of the leptin gene were
found to occur: AB, AA, and BB. The most frequently noted form was heterozygotic
AB (frequency of 0.47), whereas homozygotic AA and BB occurred with equal
frequency of 0.26. The most favourable results for the majority of the other
reproduction indices were observed in the AB heterozygotic mare group, whereas the
least favourable in the AA mares. The said differences were not statistically
significant. No significant effect of the leptin genotype on the reproduction traits in
mares was found.
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ZPORR” — ZPORR activity 2.6, project Z/2.04/11/2.6/20/09
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STRESZCZENIE

Celem badan byta analiza zaleznosci pomiedzy genotypami leptyny a wskaznikami
rozptodu klaczy zimnokrwistych. Analize statystyczng wykonano na 65 klaczach
pochodzgcych ze Stadniny Koni Nowe Jankowice. Na podstawie wynikdéw rozrodu
obliczono podstawowe wskazniki rozptodowe. Polimorfizm leptyny okreslono metodg
PCR-RFLP. W badanej populacji frekwencja alleli A i B byta jednakowa (0,50).
Zaobserwowano wystepowanie trzech form genotypowych leptyny: AB, AA i BB.
Najczesciej identyfikowano forme heterozygotyczng AB (frekwencja 0,47), formy
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homozygotyczne AA i BB wystepowaly jednakowo czesto (0,26). Najkorzystniejszy
poziom wigekszosci pozostatych wskaznikow rozptodowych obserwowano w grupie
klaczy heterozygotycznych AB, najmniej korzystny stwierdzono u klaczy AA.
Wymienione rdznice nie byty statystycznie istotne. Nie stwierdzono istotnego wptywu
genotypu leptyny na poziom cech rozptodowych klaczy.

Badania finansowane byty w ramach projektu ,Stypendia dla doktorantéw 2008/2009
— ZPORR” — dziatania 2.6 ZPORR, nr projektu Z/2.04/11/2.6/20/09

SLOWA KLUCZOWE: konie zimnokrwiste, cechy rozptodowe, gen leptyny

STRESZCZENIE SZCZEGOLOWE

Podjeto badania nad poziomem zaleznosci miedzy polimorfizmem genu leptyny
a poziomem wskaznikow rozptodu klaczy zimnokrwistych.

Badaniami objeto 65 klaczy rasy polski ko zimnokrwisty utrzymywanych

w Stadninie Koni Nowe Jankowice, w tym 40 klaczy wielorédek (majgcych w karierze
hodowlanej co najmniej 3 sezony rozrodcze) i 25 klaczy pierwiastek. Na podstawie
udostepnionych przez Stadnine danych dotyczacych rozptodu okreslono dla
badanych klaczy wiek pierwszego zazrebienia oraz wiek pierwszego wyzrebienia,
okreslono srednig dtugos¢ cigzy, srednig dtugosc¢ okresu miedzywyzrebieniowego
oraz srednig dtugos¢ okresu miedzycigzowego. Oszacowano tez poziom wskaznikow
rozptodowych: wskaznika zrebnosci, wskaznika ptodnosci, wskaznika poronien,
wskaznika martwych urodzen, wskaznika resorpcji, wskaznika strat cigz, wskaznika
jatowien. Obliczono podstawowe miary potozenia i zmiennosci cech rozptodowych —

Srednig arytmetyczng (¥ ) oraz btagd standardowy (SE) oraz wykorzystano
oszacowane wskazniki do oceny wartosci cech rozptodowych klaczy w zaleznosci
genotypu leptyny. Zrédto kwasu deoksyrybonukleinowego (DNA) stanowita petna
krew obwodowa pobrana z zyty jarzmowej. Oznaczanie genotypow leptyny
przeprowadzono w oparciu o metode PCR-RFLP. Dane liczbowe opracowano
statystycznie, obliczajgc frekwencje poszczegdinych gendw i genotypdw w badanej
populacji. Zaleznosci miedzy genotypami leptyny a wskaznikiem ptodnosci oraz
Srednig dtugoscig cigzy oszacowano za pomocg jednoczynnikowej analizy wariancji
(ANOVA). Dla pozostatych cech (nie wykazujgcych rozktadu normalnego)
zastosowano test x2. Obliczenia wykonano w pakiecie statystycznym Statistica 8.0.

Nie wykazano statystycznie istotnego wptywu genotypu leptyny na poziom zadnej z
badanych cech rozptodowych. Najkorzystniejszy poziom wiekszosci wskaznikow
rozptodu obserwowano u klaczy o genotypie AB leptyny — charakteryzowaty sie one
najwyzszym wskaznikiem ptodnosci (82,35%) oraz najnizszym poziomem
wskaznikéw martwych urodzen (5,20%), resorpcji (2,50%) i strat cigz (9,50%)

w porownaniu z klaczami o genotypach homozygotycznych AA i BB. Klacze o
genotypie AA cechowaly sie najwyzszg zrebnoscig (98,50%) oraz najnizszym
poziomem wskaznika jatowien (1,63%). Najnizszy poziom wigkszosci wymienionych
wskaznikoéw rozrodu stwierdzono natomiast dla klaczy homozygotycznych AA.
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Wszystkie wymienione rdznice nie byty jednak statystycznie istotne. Uzyskane wyniki
ze wzgledu na liczebnos$¢ analizowanej populacji nalezy traktowac jako wstepne,
wymagajgce potwierdzenia na wiekszym materiale.

INTRODUCTION

Among the farm livestock, the reproduction performance of horses is relatively low,
and therefore the costs of breeding are considerable in their case. Despite

an increasing level of husbandry and veterinary care, every year the number

of mares becoming sterile is higher, foaling indices and the number of reared foals
decrease, due chiefly to miscarriages, still births, and perinatal mortality. Apart from
negligence in attending animals, poor organization of the reproduction season, and
infection-related causes of low foaling, a considerable part in this is played by
unfavourable hereditary changes in the genotype — mutations of chromosomes as
well as single genes. Improvement of reproduction indices for mares leads to
considerable cost reductions, therefore it is vital to determine which factors influence
these indices [5, 6]. One of the protein factors which may significantly influence
reproduction results in females is leptin [3, 4, 7]. It is a protein composed of 146
amino acids, which are the product of the so called obesity gene (ODb). Its receptors
were identified at all points along the pituitary-gonadal axis in people and in mice,
proving its participation in regulation of reproduction processes. Among other things,
leptin has an effect on energy balance [3], which is a key factor both in the process of
achieving sexual maturity as well as in regulating reproduction functions in adult
animals [7]. The objective of this research was to examine the relationship between
the leptin genotype and the reproduction indices in Polish cold blood mares from the
stud farm in Nowe Jankowice.

MATERIAL AND METHODS

The research was based on 65 Polish cold blood mares maintained at the stud farm
in Nowe Jankowice, including 40 multiparas (which had completed at least

3 reproduction seasons) and 25 primiparas. Based on the data concerning
reproduction, made available by the stud farm [9] we were able to determine the age
at which examined mares were foaled for the first time and had their first foaling, as
well as the mean pregnancy duration, mean period between foalings, and mean
period between pregnancies. Furthermore, we estimated reproduction indices: foal
index, reproduction index, miscarriage index, still birth index, resorption index,
pregnancy loss index, sterile index. We calculated the basic location and variability

measures of reproduction traits — arithmetic mean (* ) and standard error (SE), and
used the estimated indices to assess the values of reproduction traits in mares,
depending on the leptin genotype. The source for the deoxyribonucleic acid (DNA)
was peripheral blood taken from the zygomatic vein. Leptin genotypes were
determined based on the PCR-RFLP method. In the PCR reaction two starters were
utilized [2], limiting the gene strand with the length of 1700 base pairs (bp), including
a partial fragments of exon Il and exon lll, divided with an intron Il. Restriction
analysis was conducted by means of the Tagl enzyme, which was digesting the
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amplified gene strand, resulting in restriction strands of 961 and 739 pz for the AA
genotype, 961, 739, 668, and 293 bp for the AB genotype, and 739, 668, and 293 bp
for the BB genotype. Analysed polymorphism site was localised in intron Il of leptin
gene.

Numerical data were worked out statistically, by calculating the frequency of each
gene and genotype in the examined population. The relationships between the leptin
genotypes and reproduction indices, and the mean pregnancy duration were
estimated by means of the single factor analysis of variance (ANOVA). For the other
traits (those without normal distribution) we used the x2. The calculations were made
using the Statistica package [8].

RESULTS AND DISCUSSION

Frequencies of allele and leptin gene genotypes observed in the examined horse
population are presented in Table 1.

Table 1. Allele and leptin gene genotypes frequencies in the examined population
Tabela 1. Frekwencje alleli oraz genotypow genu leptyny w badanej populacji

Allele Allele frequency Genotype Genotype frequency
Allel Frekwencja alleli Genotyp Frekwencja genotypow
AB 0.47
A 0.50
AA 0.26
B 0.50
BB 0.26

The analysis of variance and the x? test that we carried out did not show
any statistically significant effect of the leptin genotype on the level of any
of the examined reproduction traits (Table 2).

The results of the reproduction traits analysis are presented in Table 3. In all
examined genotypic groups a similar values were found for the mean pregnancy
duration, mean period between pregnancies, and mean period between foalings.
Whereas differences were observed for the age at which a mare was foaled
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Table 2. Effect of LEP genotype on the reproduction indices (respectively: results of ANOVA or x2 test)
Tabela 2. Wptyw genotypu LEP na wskazniki rozrodu (odpowiednio: wyniki ANOVA lub testu x2)
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for the first time, and consequently the age of the first foaling. It was established that,
as compared to the other groups, the first to be effectively mated (1140.82 days) and
the first to foal (1473.65 days) were the mares with the AA leptin genotype, although
the differences were statistically insignificant. Analyzing the remaining reproduction
indices, we established that they were the most favourable in mares with the AB
leptin genotype: they were characterized by the highest fertility index (82.35%), and
the lowest still birth (5.20%), resorption (2.50%), and pregnancy loss (9.50%) indices,
in comparison with the mares with homozygotic AA and AB genotypes. Mares with
the AA genotype were characterized by the highest foaling rate (98.50%) and the
lowest sterile index (1.63%). The lowest level of the majority of the said reproduction
indices was noted for homozygotic AA mares, in which the lowest level of the
miscarriage index (1.67%) was indeed observed, but their other basic reproduction
indices were at a less favourable level. However, none of the listed differences were
statistically significant. The obtained results, due to the number of animals in the
analyzed population, are to be treated only as initial, still requiring confirmation based
on a larger material.

The leptin polymorphism in mares, including a small population of cold blood mares
from the stud farm in Nowe Jankowice, had already been examined by Keszka [5].
She arrived at a conclusion that the mean pregnancy durations for mares with AB,
AA, as well as BB leptin genotypes were all similar. The shortest period between
pregnancies and foalings were observed in homozygotic AA mares (88.02 and
416.27 days respectively), the remaining analyzed reproduction indices were usually
the most favourable in the mare group with the AB leptin genotype. Nevertheless, as
in the authors own research, Keszka did not find any connection between the leptin
genotype and the reproduction indices in stud mares.

Table 3. Mean values for mare reproduction indices depending on the leptin genotype

(xSE)
Tabela 3. Srednie warto$ci wskaznikéw rozrodu klaczy w zaleznoéci genotypu
leptyny (£SE)
Reproduction indices LEP genotype /
Genotyp LEP
Wskazniki rozrodu AB AA BB

all examined mares, n = 65; wszystkie badane klacze, n = 65

31 17 17
x 1185.10 1140.82 1182.59
SE 37.41 28.51 37.43
n 31 17 17
x 1518.07 1473.65 1516.65
SE 37.68 29.31 38.22

Age when foaled first time (days)

Wiek pierwszego zazrebienia (dni)

Age at first foaling (days)

Wiek pierwszego wyzrebienia (dni)
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20 8 12
X 332.45 33243 333.50
SE 2.84 2.82 2.92

Mean pregnancy duration (days)
Srednia dtugosé cigzy (dni)

multiparous, n = 40; wielorodki, n = 40

Mean period between pregnancies n 20 8 12
(days) ¥ 10959 11027  109.32
Sredni okres miedzycigzowy (dni) SE 17.61 48.71 35.01
Mean period between foalings (days) n 20 8 12
Sredni okres miedzywyzrebieniowy 441.98 44160  442.95
(dni) SE 18.72 49.97 35.12
n 20 8 12

x 91.05 98.50 88.92
SE 2.86 1.50 4.97

n 20 8 12

x 82.35 79.50 74.83
SE 3.91 4.87 5.34

n 20 8 12

x 1.85 2.50 1.67
SE 1.28 2.50 1.67

n 20 8 12

x 5.20 10.00 6.17
SE 2.19 5.30 3.27

n 20 8 12

x 2.50 6.63 6.25
SE 1.82 4.51 4.49

n 20 8 12

x 9.50 19.13 14.08
SE 3.22 4.89 5.68

n 20 8 12

x 8.95 1.63 11.17
SE 2.86 1.63 4.97

Foal index (%)

Wskaznik zrebnosci (%)

Fertility index (%)

Wskaznik ptodnosci (%)
Miscarriage index (%)

Wskaznik poronien (%)

Still birth index (%)

Wskaznik martwych urodzen (%)
Resorption index (%)

Wskaznik resorpcji (%)
Pregnancy loss index (%)

Wskaznik strat cigz (%)

Sterile index (%)

Wskaznik jatowien (%)
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CONSCLUSION

In summing up, there are not significant effect of the leptin genotype on the level of
the examined reproduction traits, but aforesaid studies should be continued on larger
population of Polish cold blood mares in order to look relationships between a
specific polymorphism and horse reproduction traits.
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