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SUMMARY

The present study aimed to investigate the possible correlations between
genesic markers and reproductive patierns in Arabian mares, as well as
to study the genetic control of some physiological activities associated
with fertility and reproductive efficiency. The present study was carried
out on 85 purchbred Arabian mares kept at Al-Zahra Stud, Ain Shams,
Cairo.Egypt. Mares were divided into 9 groups according to
reproductive status. reproductive aspects, hormonal assay. as well as
immunogenetic analysis were recorded. Results of current study revealed
that non pregnant margs characterized by high frequency of Al' genes
during estrus and BEs” gene during dicstrus while, pregnant mares
revealed high frequency of PrY Pr® and Fo,® genes during early ,mid
and late stages of pregnancy, respectively. Infertil mares revealed
predominance of Al¥ and Fap”* genes in repeat breeder. Pr¥ gene was
more frequent in both cases of ovarian inactivity and persistent corpora
lutea .There were highly significant correlations between the following
genes GeF with Fas® and Pt .Gc® with Pif and T° with PtfY Results
of correlations between genetic markers and reproductive parameters
showed that Ti° gene was highly significant correlated with gestation
length and Pal® with progesterone level [ The correlation coefficients
among reproductive parameters revealed highly significant correlation of
number of females parity with age while fertility index was negatively
correlated with age interval from foaling to conception.

Key words:immunogenetic siudis, fertility. mares.

INTRODUCTION

The Arabian horse are distributed nowadays in most countries of
the world, because of its superior caliber and distinguished
charscteristics.

The genetic characteristics of the horse are ciassified into
guantitative characiers influencéd by multipie minor genes and
qualitative characters conirolicd by a single major gens.(Yoshizane and
Tsuomu,1995).Genetic  varigilon is the basis for differences in
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performance and appearance beiween breeds and lines of horses, and
improving of particular characteristics is possible by selective bresding
from the superior animals. However, this type of selection is relatively
crude and inefficient, and could be improved if more were known about
the genes controliing the desired characteristics (Yoshizane and
Tsutormu, 1993).

Introduction of new genetic markers in selection and breeding of
Arabian horse is the main target, while principally within the last decade
individual genes with large effects on reproduction have been identified
and studied. These could not only coniribute to increased undersianding
of the control of reproduction, but also, in some cases, have good
potential for direct utilization 1o increase reproductive rates (Horni and
Trakova, 1998; Vega ef al., 1998 and Budzynski et al., 2000).

One of the most important goal of reproduction in equine is to
detect the origin of provenance of species parentage especially pure
breed ones, and the most effective polymorphic loci, which can reach
this goal, are Pr and Tf loci (Braend and Storset, 1978) .The knowledge
on underlying genetic basis for quantitative variation is still limited.
However, relationship between quantitative traits and genetic markers
can be used (Cizova ef @, 1998 and Albrecht ef al, 2001).Previous
studies revealed significant correlations belween reproductive
parameters and genetic markers in mares (Mashurov ,1980;Lear ef
al.,1998 ;Bowling ez @i.,2000 and Albrecht ef al., 2001).

The present work aimed 1o investigate the possibie correlations
between genetic markers and reproductive parameters in Arabian mares
under Egyptian condition, as well as to study the genetic control of some
physiological activities associated with fertility and reproductive
efficiency.

MATERIALS and METHODS
Animals:

The present study was carried out on 85 pure Arabian mares kept
at Al-Zahra Stud, Ain Shams, Cairo- Egypt. Animals ranged in age from
3 to 21 years. They were housed in closed stables with open yard for
exercise. Mares were fed on balanced ration consisted of barley and tibn
with green fodder (Barseem or Darawa). Regular antiparasitic drugs
against external and internal parasite, and a daily training to improve
general health condition were practiced.

Based on the reproductive status, mares were classified into 9 groups as
foilows
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Group 1: Fourigen fertile non-pregnant Arabian mares during estrus.
Group 2: Fifleen fertile non-pregnant control mares during diestrus.
Group 2: Thirteen early pregnant mares.

Group 4: Twelve mid pregnant mares.

Group 3: Twenty laic pregnant mares,

Group 6: Four infertile repeat breeder mares during dicstrus.

Group 7: Seven infertile repeat breeder mares during estrus.

Group 8: Seven infertile anoestrus Arabian mares suspected to have
inactive ovaries.

Group 9 Three inferfile anoestrus Arabian mares suspected to have
persistent CL.

Reproductive aspects:

Breeding records including: history of breeding, number of
parity, interval fo foal heat, interval to conception, length of gestation
period when the fetus was female, length of gestation period when the
fetus was male and sex of offspring were analyzed External examination
of the mares were done every day for the general body condition and the
changes in the external organs. Estrus was detected by using proven
teaser stallion for the non-pregnant mares.

Rectal examination of the mares was done to display the
physiological functions and pathological conditions of the ovaries and
tubu'ar genitalia during the different stages of the reproductive cycle
{Ataman et al., 1999)

Fertility index was recorded (Ukalovic er al., 1994) as follow:

F1=(n-1)365x100/ D
Where: FI = fertility index  n=no. of offspring
D = Interval between 1st and last parturition (days)

Blood sampling:

Bloed samples were coliected from the jugular vein into cican
dry sterile and heparinized vacutainer tubes during estrus and diestrus of
fertile and infertile Arabian mares, Samples were also collected from the
repeat breeder mares during estrus and diestrus, and from the anestrous
mares that had inaclive ovaries as well as from those proved 1o have
persistent corpora iutea. All collected biood samples were centrifugated
for 5 min. at 3000 r.o.m. Clear plasma were separated and stored in dry
sterilz Jabellsd stoppered Eppendorft vials at — 20 *C.till being used for
the hormonal assay and the immunogenetic analysis.
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Hormonal assay:
Quantitative measurernents of progesterone level in plasma were
carried out using radic immunoassay (Meizger, 1992).

Immunogeretic analyses:

Electrophoretic pattern of plasma protein was performed by
polyacrviamid gel electrophoresis (PAGE) (Carlstrom and Johnson,
19833.

Genetic markers:

Blood proteins loci included, Albumin (Al), Postalbumin (Pal),
Pre-albumin  (Pr), Transferrin  (Tf). Post transferrin  (Ptf).
Serumcarboxylesirase (Es), a globulin (Fa2). Alkalinephosphatase (Ap),
vit. D binding protein (Gc), were used as genetic markers in the present
study. Distribution of genotypes and fractionation of blood protein were
done according to Merkozeva (1977) and Mashurov (1980).

Determination of gene frequencies:
Determination of gene frequencies was estimated according to
Hardi-Veinberg Law, Merkoreva (1977).
pH2pgtgi=1
‘Where:
p* =homozygotic genotype AA
¢* = homozygotic genotype BB

Statistical analysis of the data:
The obtained results were statistically analyzed according to
Spiegel (1987 and 1988).

RESULTS

The age. parity, interval to foaling heat and foaling conception
interval of Arabian mares were presented in Table (1) while, the
gestation length in relation to sex of foal as well as the fertilily index and
plasma progesterone levels were recorded in Table (2).

The electrophoretic patierns of plasma proteins of Arabian mares during
the various reproductive phases are shown in Plate (1).

Table (3) reveals the genes frequency of plasma protein ioci in
Arabian mares. It was found that non-pregnant mares revealed high
frequency of AL’ gene (0.643) during estrus (group 1) and Es” gene 0.7)
during diestrus (group 2). On the other hand, in pregnant mares, Pr"
(0.73), Pr® (0.73) and Fa2® (0.632) genes predominated during early.
mid and late stages of pregnancy {(groups 3, 4 and 5) respectively. Tn
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infertile repeat breader mares (groups 6 and 7), Al° (0.83) and Fe2*
(0.74) genes predominated during diestrus and estrus, rcspechvely
Infertile anoestrus mares (groups § and 9). Pr" gene predominated in
both cases of inactive ovaries (0.71) and persist corpura lutea (0.67).

Correlation coefficient, among various studied genes (Table 4) as
well as among genes and fertility status (Table 5 were recordod The
most cm'related genes were Ge™ with FaZB and Ptf , Gc® with Pt and
Fe2™ T with Ptf¥ and T with Ptf® (Table 4}. Highly significant
correlation was found between Ti” and gestation length as well as late
gestetion period in mares carrying femaic fetus. Also EsC with late
gestation period in mares carrying male fetus and Pal® and progesterone
level (Table 5). Moreover, correlation coefficient among reproductive
parameters was recorded in (Table 6). Number of females parity
increased with age, fertility index negatively correlated with age and
with interval from foaling to conception.

DISSCUSION

The main goal of the present study was to characterize the
immunogenetic constituents of Armabjan mares with emphasis on
relationships with some reproductive parameters.

The average length of gestation periods in Arabian mares in
present study was 329.42 days, and it was significantly influenced by
month of foaling, and not by sex of the fetus. This resuit comes in
agreement with that recorded by El-Wishy er al. (1990).

The range of fertility index was 71 - 82 for the fertile Arabian
mares where as in the infertile mares it was below this range (59 — 70)
this finding is logic since such index depends upen the number of off
springs as well as the interval between 1% and last foaling.

The present work indicated z significant increase in the plasma
progesterone level in fertile mares during luteal phase than during
foliicular phase .A finding which came in consistent with that reported
by Agag ef al. (1996) for fertile mares and lower than that recorded by
Stabenfeldt ez af. (1971). Also, this finding came similar {o that reported
during the follicular phase by Abu Nawwara (2000).

The genetic relationship between blood protein loci and both
productive and reproductive traits is based on protein coding loci
(Barker ¢f al., 1997;. In the present investigation ali blood proisin loci
were found to be polymorphic, as the frecuency of the most common
allele was less than 0.95 (Kantanon ez ai., 1999).

330



Assiut Ver. Med. J. Vol 47 No. 94, July 2002

The present investigation used 9 polymorphic loci as 2 genetic
markers to evaluate the reproductive efficiency of Arabian mares in
._,gym ‘The most frequently genes were AY , G¢&, Bs® and T .Genes
frequency of Tf and Al was similar to results obtamea by Han er o/
(1998b) for Cheju native Korean horse. Conecerning Es locus the present
study indicated 3 genotypes controlied by 2 autosomal alieles, while
Cozzi et af. (1998) has recognized 4 varants of Es (F-G-I-8) in
Sarcidano ho*qes with high frequency of Es” alleles (0.275), however the

equency of EsY in this breed was similar to that obtzined in the present
study.

The current study indicated that, non pregnant mares durmg
esirus were characterized by high frequency of Al PR | Es® and G"
genes, whhc mares dunng diestrus high frequency of P, Al
Fe2® , Es™ , Ap® and Gc' genes was found, this variations mdxcatea t}mt
cach reprodactwe phase is controlled by a specific genes activity. In
most species, the pre ovulatory surge of gonadotrping beging
approximately 24 hours before ovulation and is usually of short duration.
The mares are an exception in that large amount of LH are released
during an 8 to 9 days penod wlth ovulation occurring on the third day,
the high frequencies of Ptf%, Es® and GC in estrus of mares leads to
probability of polygenic eﬁ"ect of these genes in ovulation in mares
(Alexander and Irvine, 1986).

Concerning changes in progesterone level during pregnancy the
present level during early stage was in agreement with the result of
Irvine et al. (1999) in Thoroughbred mares and Abu Nawwara {2000) in
Arabian mares. From immunogenetic point of view, the current study
showed that each stage of pregnancy was characterized by high
frequency of specific genes. These changes may be related to
peculiaritics of equine gestation in the form of formation of secondary
CL between days 40 and 60 of gestation, the placenta synthesis of
progesterone as early as day 50, and production of a gonadotropin called
pregnant mare serum gonadotropin (PMSG).

Concerning of repeat breeder mares in the present study, a
significant decrease in plasma progesterone level was found during the
follicular phase similar finding was reported by Abu Nawwara (2000).
Also, there were significant increase in the plasma progesterone level
during luteal phase, a finding which indicated subnormal production of
PGF2a due to chronic endometritis. From genetic view repeat breeder
Arabian mares were characterized by high frequency of P gene,
Similar result was detected by Pemberton et al. (1994) especially for the
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association between N haplotype of a-II proteinase and endometritis in
Thoroughbred mares. On the other hand, Weitkamp et al. (1980) studied
the correlation between transferrin and esterase with the endometritis in
mares, they were concluded that the presence of homozygotic (51%) and
heterozygotic (34%) transferrin alleles was associated with pathogenic
changes during the breeding season in fertile mares.

In infertile mares, the lowest and maximum plasma progesterone
level, in the present study was observed for the anoestrous mares
suspected to have inactive ovaries and persistent corpora lutea
respectively. Similar results were reported by Townson ef al. (1989) for
anoestrus mares suspected to have persistent corpora iutea. Moreover;
the infertile anoestrus mares with inactive ovaries were characterized by
high frequency of Pr~, Fo2® and Es® genes. Where the mares had
persistent CL were characterized by high frequency of PN, AV, T, Pt
and Es" genes. Concerning the last group of mares there was one highly
frequent allele (PrN) these finding might explain the correlation between
genetic markers and hormone receptors as Lori, E. Anderson et al.
(2001) reported that the prostaglandin receptors FPr is genetically
controlled. So we suggest that the FPr gene may be affected by PrY gene.
Treatment with PGF2 decreased FPr mRNA expression in luteal cells in
most species (Lori, E. Anderson et al., 2001), therefore Pr may be also
correlated to the PGF2 .

Concerning vitamin D binding protein (Ge), the present study
indicated two autosomal alleles F and S that predominated during mid
pregnancy (GcF), however it was reported that the frequency of this gene
reveals species variations (Gronet ef al.; 2000 and Sasimowski ef al.;
2000).

The correlation among studied genes revealed a highly
significant association between Gcf with Fa2® and Ptf¥, Gc® with Pt
and Fo2?, T with Ptf¥ and the condition may be due to closely
connection of these genes on the same chromosome and the results were
in line with the finding of Garalak et al. (2000). On the other hand, the
reported correlations among some genes marker and some reproductive
parameters such T and length of gestation period in mares carrying
female feti, Es® with mares carrying male feti and Pal® with
progesterone level. Such correlations indicated the possibility of genetic
control of reproduction in mares and further investigations on their
actual roles is still needed.

It could be concluded that the fertility index by Oelikokos
equation has very highly significant positive correlation to the interval to
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conception (p<0.001), TE® (p<0.05) and TF® ($<0.05) in Arabian mares.
Progesterone levels of Arabian mares correlated positively p<0.001 o
Pal” and negatively to Pal”. The immunogenetic constituents of Arabian
mares reveled that all studied Joci were polymorphic characterized by
high frequencies. for some genes, whichk vary according to fthe
reproductive state,
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A. Fertile non-pregnant mares . l B. Fertile pregnant marcs.

Fstrus diestrus ' CL

Plate (1) : Lilcctrophoretic patterns of plasma proteins loci of fertile mares Fig. {A-B) and
infertile mares Fig, (D-C).
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