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ABSTRACT

This review summarises the most significant findings related to the issue of the quantitative and qualitative
indicators of stallion ejaculates, its processing when producing chilled insemination doses and the possibil-
ity of influencing the individual steps of the entire process. Artificial insemination, with cooled-storage
semen, is increasingly used in horse breeding because it offers many advantages over natural breeding. The
parameters of sperm quality and, above all, the standardization of conditions in the production of cool-
stored insemination doses are still not clearly specified. There is considerable scope for further development

and research in this area.
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INTRODUCTION

Artificial insemination is used more and more in horse
breeding, as it offers many advantages over natural breed-
ing. The most important of these is the possibility of choos-
ing the stud from the large number of stallions on offer,
lowering the safety risk for both mares and stallions (Janett
et al. 2003a) and reducing the risk of the transmission of
infectious diseases and transport inconvenience (Janett et
al. 2003a; Aurich, 2012). In addition, when compared with
those from natural mating, pregnancy rates have been
shown to be equal, or even higher, after artificial insemina-
tion with fresh, or cooled-stored semen (Janett et al. 2003a;
Janett et al. 2003b).

Like many other mammals, Equidae directs their repro-
ductive activity into a season, so that it is as advantageous
as possible for their young. Seasonal changes in the length
of the day are the main cause of the increase and decrease
in the sexual activity of horses (Janett et al. 2003a; Gamboa

et al. 2010). Horses are seasonal animals, with maximal
reproductive activity in late spring and summer (Aurich,
2016). In order to achieve maximal reproductive perform-
ance in stallions, their normal sexual behaviour and libido
must be maintained. This ensures that a high quality of
ejaculate can be taken (Sieme et al. 2004), when the fre-
quency of taking samples, and the intervals between them,
are suitable.

How to evaluate the quality of stallion ejaculate?

The qualitative parameters of ejaculate include, without a
doubt, the number of spermatozoa, sperm motility and the
number of morphologically normal spermatozoa
(Colenbrander et al. 2003; Love, 2011). These basic pa-
rameters usually uncover clear cases of lower fertility, or
infertility, in a given individual (Rodriguez-Martinez,
1998). Other parameters, which also definitely belong
among the qualitative indicators of ejaculate, are sperm
chromatin integrity (Graham, 2001; Reckova et al. 2008;
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Love, 2011), sperm membrane integrity (Véznik et al.
2004; Foster et al. 2011; Deichsel et al. 2016), the acro-
somal integrity of sperm (Gamboa et al. 2010; Reckova et
al. 2015) and mitochondrial activity in the sperm midpiece
(Gamboa et al. 2010).

To ensure that the number of morphologically normal
and motile spermatozoa in a sample is as high as possible, it
should be taken from the stallion at regular intervals. These
intervals are dependent on each individual stallion because
the quality of ejaculate in sexually active stallions is higher
than in inactive stallions (Sieme et al. 2004). Spermatozoa
were taken from the first ejaculates, which are taken at the
start of the season, or after long periods without sperm col-
lection, do contain a higher concentration of sperm, but the
spermatozoa show a large number of morphological ab-
normalities, have lower progressive motility and their life
capability is shorter (Samper, 2009). The cause of the pro-
duction of lower quality ejaculate at the start of the season
is probably the lower production of gonadotropin during the
winter period. However, despite the fact that the seasons
affect the quality of stallion ejaculate, the variability of in-
dividual stallions (Aurich, 2016) has a much greater influ-
ence on the quality of ejaculate. According to Sieme et al.
(2004), thus far, the effect of the frequency of sample col-
lection, and the intervals between the individual ejaculate
collection, on the quality of the semen obtained and on
sperm quality (cool-stored or frozen-thawed) has not been
totally specified. From a biological point of view, only the
spermatozoa that are capable of life are potentially capable
of fertilizing an egg, which is why most of the methods
used to date are based on evaluating the life capability of
spermatozoa (Véznik et al. 2004). From the results taken
from the in vivo environment, it is clear that the best results
are achieved by stallions whose ejaculate contains a higher
percentage of live and acrosome intact sperm, with high
mitochondrial membrane potential (Gamboa et al. 2010).

Diluting ejaculate and its later, cooled-stored semen

The actual dilution of ejaculate precedes its macroscopic
and microscopic evaluation. The temperature of the diluent
and the diluted ejaculate must be the same (£1 °C), so that
cold shocks are avoided (Ball and Peters, 2004). According
to Samper (2009), the percentage of motile spermatozoa is
significantly influenced by temperature. It was proved that
a temperature of just 22 °C can lower the progressive motil-
ity of sperm by 25% when compared with a temperature of
37 °C. Temperatures of more than 37 °C are also harmful to
sperm motility, as temperature shocks can occur. During
the collection of ejaculate, it is very important to ensure that
the ejaculate, and also all the equipment which is in contact
with it, is maintained at body temperature.
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Sudden changes in temperature can cause heat shocks,
which lead to irreparable damage to the sperm (Samper et
al. 2007). The diluent intended for diluting the selected
ejaculate is always added gradually and is constantly
mixed. The solvent used must be sterile and pre-heated to
the same temperature as the diluted ejaculate (Ball and Pe-
ters, 2004).

The correct diluent must have the following characteris-
tics: it must be a source of energy for the sperm, have good
buffering abilities, contain a small quantity of electrolytes,
ensure the required osmotic pressure, maintain a constant
pH level (that corresponds to the requirements of the ejacu-
late), it cannot be toxic to sperm, and it must be sterile and
economically accessible (Louda et al. 2001). The composi-
tion of each diluent significantly influences the lifespan and
fertilization ability of the sperm in the insemination dose
(Siddique et al. 2006). In practice, a whole range of mostly
commercial diluents are used to dilute stallion ejaculates
that are intended for the production of insemination doses.
They are supplemented by various types and varying
amounts of accessories. Restrepo et al. (2012) and Janett et
al. (2012) used Equipro (Minitube International), with the
addition of DMF and egg yolk. Morillo Rodriguez et al.
(2011) and Puglisi et al. (2016) used a commercial solvent,
GENT (Minitube International), which contains yolk sol-
vent, with glycerol and antibiotics.

Morillo Rodriguez et al. (2011) and Janett et al. (2012)
used INRA 96 (IMV) diluent, with yolk and glycerol.
Lorenzoni et al. (2011) and Janett et al. (2012) used INRA
82, with the addition of glycerol. In the last few years, stud-
ies have proved that it is possible to physically remove bac-
teria from the ejaculate, using the Single Layer Centrifuga-
tion method, without needing to use antibiotics (Morrell
and Wallgren, 2011; Morrell et al. 2014). Morrell and Rod-
riguez-Martinez (2009) demonstrated an improvement in
the quality of sperm could be achieved using the single
layer centrifugation method on various types of animals,
including stallions. If the ejaculate is kept for longer than 6
hours, it should be placed in cooling equipment, where a
constant temperature of 5-8 °C is maintained, for a period
of 48 hours (Samper, 2009), or 40 hours (Aurich, 2008).
The significance of cooling the ejaculate lies in the fact that
the metabolism of the spermatozoa is significantly lowered.
This lowers the number of metabolic products separated
into the diluent in which the sperms are kept (Samper,
2009). Cooling the spermatozoa, from 18 °C to 8 °C, is a
critical step and can cause specific damage to the sperm
plasma membrane (Aurich, 2008). The individuality of the
stallion, which greatly differs (Janett et al. 2003b) between
stallions, has a crucial influence on the resulting quality of
the cooled-storage insemination dose.
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The correct collection and handling of the ejaculate are

the keys to maintaining the quality of ejaculate during its
processing and chilled storage. The collection of semen
should occur after minimal sexual stimulation and ejacula-
tion should occur during the first mounting.
These conditions should lead to the collection of ejaculate
that has a higher concentration of sperm, a lower percent-
age of semen plasma and minimal contamination by bacte-
ria (Aurich, 2008). A higher percentage of semen plasma in
the ejaculate has a negative influence on sperm motility
(Janett et al. 2003b). The processing of stallion ejaculate is
far from standardized between the individual Al centers
(Heckenbichler et al. 2011).

CONCLUSION

The sperm quality parameters for stallions, and the subse-
quent production technology of cool-stored insemination
doses, have not been totally specified. As for the issue of
the quality assessment of stallion ejaculate and its process-
ing and storage possibilities, so many questions remain to
be answered. In this area, there is great scope for further
development and research.
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