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The aim of this study was to compare the viability of
canine semen after dilution in Minimum Contamination
(MC) and Modified Lactose-Egg Yolk (MLEY) extenders
and incubation at 4°C for 12 and 24 hours. Thirteen
ejaculates were collected from five adult dogs by digital
manipulation. Macroscopic and microscopic
characteristics were assessed right after collection. Semen
was divided to be diluted (1:3) in MC and MLEY and
subsequently chilled in Equitainer®. Seminal parameters
of motility and spermatic morphology, membrane
integrity (hyposmotic test), spermatic viability and
spontaneous acrosome reaction (Trypan-blue Giemsa
stain) were evaluated in fresh and chilled semen after 12

KEYWORDS: dogs; sperm; cooling.

ABSTRACT

and 24 hours of incubation at 4°C. No difference between
extenders was identified in semen conservation after 12
hours. After 24 hours just spermatic motility was different
(p>0.05). But, after both periods of conservation, semen
diluted in LGM maintained most of the characteristics
verified in the fresh semen. The mean of true and false
acrosome reaction did not exceed 2% in both semen
extenders, which demonstrates no influence of media
component and incubation period on these phenomena at
4°C. In conclusion, these results indicate that both
extenders can be used in canine semen conservation at 4°C
in container during 12 hours without significant changes
in semen characteristics.

EFEITO DOS MEIOS DILUIDORES MMC (MINIMA CONTAMINACAO) E LGM
(LACTOSE-GEMA MODIFICADO) NA VIABILIDADE DO SEMEN DE CAES
CONSERVADO POR 24 HORAS EM EQUITAINER®

Objetivou-se com este estudo comparar a viabilidade do
sémen de cées diluido nos meios Minima Contaminagdo
(MMC) e Lactose-gema Modificado (LGM), conservado a
4°C por 12 e 24 horas. Foram utilizados treze ejaculados
de cinco cdes adultos, obtidos através de manipulagdo
digital. Avaliaram-se volume do ejaculado, concentragéo
espermatica, motilidade progressiva e vigor espermatico

Ci.

RESUMO

no sémen fresco imediatamente apds a coleta. A seguir o
sémen foi diluido (1:3) em MMC e LGM e posteriormente
refrigerado em Equitainer®. Motilidade progressiva e
vigor espermaticos, patologia espermaética, integridade da
membrana plasmatica, viabilidade espermédtica e
integridade acrossdmica foram avaliados no sémen fresco
e apos 12 e 24 horas de refrigeracdo a 4°C. Ndo houve
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diferenca entre os meios na conservacdo do sémen apds
doze horas de refrigeracdo. Decorridas 24 horas, apenas a
motilidade progressiva foi diferente entre os tratamentos
(p>0,05). Porém, observou-se que 0 meio LGM manteve,
apoOs esses periodos, a maioria das caracteristicas do
sémen fresco (p>0,05). As taxas médias de reacdo
acrossdmica verdadeira e falsa ndo ultrapassaram 2% em
ambos os meios, 0 que demonstra que a 4°C o0s

PALAVRAS-CHAVE: Refrigeracdo; espermatozoides;

INTRODUCTION

The use of cooled semen in artificial
insemination (Al) in canine species has increased
exponentially. Cooling process aims at conserving
semen for a longer period, making its transportation
viable. During the cooling process, sperm cells
metabolism decreases in order to reduce both energy
losses and the formation of toxic metabolites in
storing and transportation (AMANN & PICKETT,
1987; HOLT, 2000). Semen cooling is a complex
process that encompasses structural changes in
sperm cell, which can cause irreversible damages to
the spermatozoon. Changes in plasmatic membrane
fluidity and in calcium influx in the cell occur,
leading to the break of plasmatic and acrosomal
membranes. Such changes are known as heat shock
(TARTAGLIONE & RITTA, 2004).

The success of semen conservation under
cooling depends on several factors, such as the use of
an appropriate extender, whose components protect
the spermatozoon against the heat shock and do not
allow the occurrence of early sperm capacitation,
slow cooling and temperature maintenance rates,
minimizing damages to the membrane and to the
sperm cell metabolism (AMANN &
GRAHAN,1993). The most commonly used
extenders in semen conservation process are those
that present macromolecules in milk and/or egg yolk,
which protect cellular membrane (HOLT, 2000).

Egg yolk contains lectin, a biological-origin
component more often used in the composition of
semen extenders (ENGLAND, 1993). It seems that
its protective activity against damaging effects of
cell cooling comes from the stabilizing activity of the
sperm membrane by its phospholipid components,
which are responsible for restoring phospholipid cell
loss and preventing membrane breakings (ROTA et

componentes dos meios diluidores e a conservagdo nédo
afetaram a integridade acrossdmica. Concluiu-se que
ambos os meios podem ser utilizados na conservagdo sob
refrigeracdo (4°C em contéiner de transporte) do sémen de
cdes por um periodo de até doze horas, sem que ocorram
mudancas significativas nas caracteristicas verificadas no
sémen fresco.

caninos.

al., 1995; HOLT, 2000). PHILLIPS & LARDY
(1993) observed that the lipoproteins present in egg
yolk promote spermatozoon protection against the
heat shock caused by the cooling process
(MAXWEEL & SALOMON, 1993).

A low density lipoprotein (LDL) was
previously isolated and identified as an effective
component to preserve and protect the
spermatozoon. According to several authors, there is
better motility when a medium with higher amounts
of LDL is used (MOUSSA et al., 2002; AMIRAT et
al., 2004).

Milk is also often used due to its buffering
capacity and to the protective activity against heat
shock by lactose and its proteins. Skim milk-glucose-
based extender used in equine semen cooling has
been being used in canine semen cooling as well
(ENGLAND & PONZIO, 1996).

Minimum Contamination (MC), Tris-yolk
and Modified Lactose-Egg Yolk (MLEY) extenders
have been tested and used in dog’s semen cooling
(IVANOVA-KICHEVA et al.,, 1997; CUNHA &
LOPES, 2000; SILVA et al., 2001). IVANOVA-
KICHEVA et al. (1997) reported a slight superiority
of MLEY for conserving the studied semen
characteristics.

Different tests have been used in order to
assess the quality of conserved semen; however, it is
agreeded that no in vitro test can predict the exact
fertilization potential of fresh or conserved semen
(ARRUDA et al., 2003). Seminal parameters, such
as progressive motility, sperm vigor, sperm
morphology, plasmatic membrane integrity and
acrosomal membrane integrity have been indicated
for the evaluation of domestic animals’semen
(CUNHA et al., 2005). Progressive motility and
sperm vigor reflect indirectly the fertilizing capacity
of sperm (VANNUCCHI et al., 1998). Plasmatic and
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acrosomal membrane integrity, verified by the
hypoosmotic test and by staining for the evaluation
of sperm capacitation by acrosome reaction, is also
used as a parameter to measure the oocyte-
penetrating  capacity of the  spermatozoa
(JEYENDRAN et al., 1984). Vital staining methods
are used to assess the percentage of live spermatozoa
in semen (DIDION et al., 1989).

Therefore, the purpose of this study was to
verify sperm viability after dilution in extenders (MC
and MLEY) commonly used for dogs semen
conservation, after 12 and 24 hours of cooling (4 °C).
Progressive motility, vigor, percentage of live cells
and plasmatic and acrosomal membrane integrity
were compared.

MATERIAL AND METHODS

Thirteen ejaculates (three collections in three
dogs and two collections in two dogs) from five
adult, healthy German Shepard and Beagel dogs
were used. The animals weighed between 15 and 40
kg and came from the military police kennel. They
were fed commercial ration (Champ®) twice a day
and water at will. After andrological examination
and drain on sperm reserves, semen was collected
from each animal every seven days, during spring,
by manual manipulation. Only the second sperm
fraction and part of the third sperm fraction (from
one to two first sperm gushes) were used.

The ejaculate was immediately evaluated
regarding volume, sperm concentration, progressive
motility, sperm vigor, sperm pathology, plasmatic
membrane integrity, sperm viability and acrosomal
membrane integrity, being kept in bain-marie at 37°C
until the end of the dilution procedure. Fresh semen
minimal parameters for posterior dilution were 70%
progressive motility and vigor 3.

Ejaculates were divided into three equal
parts and slowly diluted (1:3 dilution rate) in
Minimal Contamination (KENNEY et al., 1975) and
Lactose-Egg Yolk (SILVA FILHOet al., 1997)
extenders. After dilution, samples were stored in 1.5-
mL plastic tubes.

Container for commercial transportation
(Equitainer 11®), whose temperature curve decreases
from 37°C to 5°C in ten hours (average decrease of
0.3°C) was used for semen cooling and maintenance

at 4°C for 24 hours.

Progressive motility, sperm vigor, sperm
pathology, plasmatic membrane integrity, sperm
viability and acrosomal membrane integrity were
evaluated again in cooled semen after 12 and 24
hours. After semen re-evaluation, semen aliquots
were pre-heated

Performed tests

Sperm concentration was determined by
using a Neubauer hemocytometer chamber in optical
microscope with 400x augmentation; sperm samples
were used in 1:20 dilution.

Progressive motility and sperm vigor
were subjectively evaluated in a common optical
microscopy, being motility determined as the
percentage of spermatozoa in rectlineal progressive
movement, and vigor was classified in a scale
ranging from zero to five, according to the intensity
of the observed movement (HENRY &
NEVES,1998). Sperm pathology was evaluated by
means of wet preparation usind phase contrast
microscope at 1000x augmentation, in immersion, in
200 cells. Percentage of major, minor and total
defects were determined (BLOM, 1973).

Plamatic membrane integrity was
determined by the hyposmotic test (KUMI-DIAKA,
1993). A 50 pL semen aliquot was diluted in 450 uL
of hyposmotic solution 150 mosmol/L (1:10 dilution
rate), previously heated at 37°C, being then
incubated in bain-marie for 30 minutes at 37°C.
After incubation, one drop of the sample was placed
between the slide and the cover slip, heated at 37°C,
and it was evaluated by optical microscopy with
400x augmentation for 100 cells counting. The result
was expressed in percentage of intact cells (which
presented tail folding due to osmolarity changes).

The evaluation of sperm viability and
acrosome integrity was carried out by means of
Trypan-blue-Giemsa double staining cytochemistry
(DIDION et al., 1989). A 100 pL semen aliquot was
diluted in 100 puL Trypan blue 0.2%, previously
heated at 37°C.

Sample was incubated for 30 minutes in
bain-marie at 37°C. After incubation, one drop of
semen was placed on each slide previously heated at
37°C on a heater board, to make the air-dried thin
smears. These slides were incubated in Giemsa 10%
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with distilled water pH 6.8 — 6.9, for 24 hours. The
smears were washed in running water and air-dried.
The reading of the smears was carried out by 100
cells counting in optical microscope with 400x
augmentation.  This  technique enabled the
differentiation of four classes of spermatozoa: dead
spermatozoon with intact acrosome — blue head and
dark pink acrosome; dead acrosome-reacted
spermatozoon (false acrosome reaction) — blue or
purple head and discolored acrosome (absent); live
acrosome-intact spermatozoon (viable) — pinkish or
white head and pinkish acrosome; live acrosome-
reacted spermatozoon (real acrosome reaction) —
pinkish or white head and discolored acrosome.

In the statistical analysis, all semen
characteristics were evaluated regarding the kind of
extender and time of conservation. Data were
submitted to analysis of variance (ANOVA) and
means were compared by SNK (Student-Newman-
Keuls) test, using the Software GraphPad Instat 3.05

32 bit for Win 95/NT. The same statistical system
was used to find means and standard deviations.
Differences were considered significant when p <
0.05.

RESULTS AND DISCUSSION

Mean sperm volume and concentration
verified in dogs'ejaculates were 3.08 (£ 0.08) mL
and 496 and 92 (+ 304,92) x 10%ptz/mL,
respectively. There were no changes in the volume
of the dogs’s ejaculates, since the methodology used
determines the collection of the sperm fraction and
of part of the third fraction, aiming at standardizing
the volume for subsequent dilution. Changes (p <
0.05) in sperm concentration were observed among
the animals. Individual changes were reported by
ENGLAND & PONZIO (1996), who observed
concentrations ranging between 400 x 106 and 900 x
10° sptz/mL.

TABLE 1: Means £ SD of fresh semen characteristics of dogs diluted in Minimum Contamination
(MC) and Modified Lactose-Egg yolk (MLEY) extenders after 12 and 24 hours of cooling (4°C) in

Equitainer®

Semen diluted in MC extender Semen diluted in MLEY extender

Seminal Fresh semen
characteristics (n=13) (n=13)
(n=13) 12 hours of 24 hours of 12 hours of 24 hours of
cooling cooling cooling cooling

PM (%) 89.61(+ 4.77)* 51.15(x 26.00)" 28.08(26.34)° 70.00(x12.74)®  56.54(+27.80°)
V (1-5) 4.80(x0.38)" 2.85(x0.85°  1.85(+x1.39)°  3.46(x 0.70)° 2.65( 1.31)"
TD (%) 31.84 (+5.64)* 40.66(x12.01)* 52.15(x16.04)° 36.77(+8.70)*  44.54(+12.53)®
MI (%) 86.54 (+ 3.60)* 70.46 (+5.29)"  62.77 (+9.00)° 77.53(x5.70)®  69.85 (+17.25)"
SV (%) 92.23 (+ 6.37)* 81.46(x11.91)" 75.62(x12.50)° 90.30(x7.01)®  83.39 (+ 8.48)™
TAR (%) 0.38 (+1.12)* 0.31(x1.11)*  0.31(x0.85"  0.15 (+0.55)* 0.31 (+0.75)°
FAR (%) 0.23 (£ 0.60)*  0.23(x0.60)*  0.38 (x0.77)*  0.38 (+0.96)° 0.46 (x1.13)°

Different letters in the same line, for each characteristic, indicate Letras diferentes na mesma linha, para cada p < 0.05 by SNK test.
PM: Progressive motility; V: Sperm vigor; TD: Total defects; MI: plasmatic membrane integrity; SV: Sperm viability (live
acrosome-intact spermatozoon); TAR: True acrosome reaction (live acrosome-reacted spermatozoon); FAR: False acrosome reaction

(dead acrosome-reacted spermatozoon).
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In Table 1, fresh semen parameters are
appropriate to be used in artificial insemination
(Al) (VERSTEGEN et al., 2005), except sperm
pathology, with means above the limit (31.84 (z
5.64), because it was not considered a criterion for
selecting the ejaculates. The mean percentage of
major and minor defects was 22.77 (+ 2.98)% and
9.08 (x 4.37)%, respectively. Total sperm
pathology values found in this study were higher
than the ones verified by VERSTEGEN et al.
(2005) and RIJSSELAERE et al. (2002). These
authors verified less than 15% of total defects,
which might be due to the animals™ safety-
training-exercise routine, leading to different level
of stress (HATAMOTO et al., 2006; BAPTISTA
SOBRINHO et al., 2009).

Nevertheless, means of progressive
motility (PM) and vigor (PV) in fresh semen were
high, possibly due to the ejaculates previous
selection (progressive motility higher than 70%
and minimum vigor 3). Progressive motility as
well as sperm pathology are used as selection
parameters for ejaculates that will be stored
(cooled and/or frozen) because they have high
correlation ~ with  heat  shock  resistance
(VERSTEGEN et al., 2005). On the other hand,
TARTAGLIONE & RITTA (2004) reported that
plasmatic membrane integrity and functionality as
well as acrosomal membrane integrity were
superior parameters than morphology and sperm
motility to predict fertility of bulls’semen.
Percentages of viable spermatozoa with intact
plasmatic and acrosomal membranes were also
high in fresh semen.

After 12 hours of conservation of the
ejaculates, better preservation of  the
characteristics was observed in semen diluted in
MLEY than in fresh semen. However, semen
diluted in MC did not show the same behavior,
possible because of heat shock protection
promoted by egg yolk components in MLEY
extender (ENGLAND, 1993), whose
phospholipids promote the stabilization of the
plasmatic membranes, restoring it after the
phospholipids loss, which occur during the cooling

process, preventing breakings (ROTA et al., 1995;
HOLT, 2000).

It can be verified in Table 1 that there was
no  significant  difference  between  the
characteristics of fresh semen and of semen
diluted for 12 hours, except sperm vigor (p<0.05).
Although it occurred, mean vigor was higher than
3. The means of all the characteristics of semen
diluted in MLEY after 12 hours of preservation are
within the parameters recommended for Al
(CONCANNON & BATTISTA, 1989;
VERSTEGEN et al., 2005), except sperm
pathology (36.77%), probably because this
characteristic was 31.84% in fresh semen.
However, neither values differed significantly.
The most frequent defects observed after
conservation were tail folding, maybe due to the
heat shock (PARKS & GRAHN, 1992). The
characteristics of semen diluted in MC were
inferior (p<0.05) than the ones of fresh semen
after 12 hours of conservation, except acrosome
reaction and sperm pathology. Despite that, most
characteristics are within the patterns for Al
(VERSTEGEN et al., 2005).

The means of the characteristics of semen
diluted in MLEY after 24 hours of conservation
were not different from those found in semen
conserved for 12 hours. There was a significant
decrease (p<0.05) of progressive motility only,
which remained above 50%. Some characteristics,
however, differed from those of fresh semen. After
24 hours, neither extenders differed statistically
from each other, and only progressive motility was
lower in semen conserved in MC extender (56.54
(x 7.00). Besides, after 24 hours, semen conserved
in both extenders presented satisfactory values
regarding sperm viability, plasmatic membrane
integrity and percentage of sperm showing
acrosome reaction.

The amount of spermatozoa showing true
or false acrosome reaction (AR) observed in fresh
semen was low. In fact, finding significant number
of capacitated acrosome-reacted spermatozoa in
fresh semen is not expected (CORMIER et al.,
1996) It is known that time, temperature and
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extender components can induce spontaneous
acrosome reaction (SIRIVAIDYAPONG et al.,
2000). However, the mean rates of true and false
acrosome reaction did not exceed 1% after storage
under refrigeration in both extenders, which shows
that, after 24 hours at 4°C, the extender
components and the conservation did not induce
these phenomena and prevented damage to the
acrosome. IGUER-OUADA & VERSTEGEN
(2001) also verified less than 5% of acrosome
reaction after dog’s semen dilution in TRIS-Egg-
Yolk extender and conservation for 72 hours at
4°C.

Both sperm viability (SV) and plasmatic
membrane integrity (PMI) remained relatively
high after 24 hours of conservation in the samples
diluted in both extenders. RIJSSELAERE et al.
(2002) observed around 93% of live spermatozoa
presenting intact acrosome after dog’s semen
dilution in  TRIS-Egg-yolk extender and
conservation for 72 hours at 4°C.

Although there were some changes in
semen quality after conservation, many
characteristics remained satisfactory in semen
diluted in MLEY after 24 hours of refrigeration.
CUNHA and LOPES (2000) verified 50%
progressive motility and vigor 5 after 24 hours of
conservation of dog’s semen diluted in Glicine-
Egg Yolk extender, showing no differences when
compared to fresh semen characteristics.
VERSTEGEN et al. (2005) did not find significant
decrease of these parameters after 24 hours of
conservation in TRIS-Egg yolk-Glucose at 4°C. In
dogs, 60% spermatozoa with progressive motility
and 10% or less presenting acrosome reaction can
be considered good parameters for semen quality
after refrigeration (VERSTEGEN et al.,
2005). CONCANNON & BATTISTA (1989)
suggested that at least 40 to 50% PM is necessary
to achieve success in Al. It is known that
extenders are very important to minimize changes
that might occur during heat shock in semen
conservation process; however, it is also important
to begin with high quality semen samples to assure

longer preservation of the necessary characteristics
to fecundation.

We emphasize the importance of including
sperm morphological evaluation in ejaculates
selection because progressive motility does not
always reflect some semen pathological conditions
nor sperm viability (CASTRO et al., 2007). In
case the animals selection included sperm
pathology, it is likewise that the results of semen
conservation after 24 hours would be closer to the
fresh semen results.

CONCLUSION

It can be concluded that under the
conditions of this experiment both extenders can
be used of dogs semen conservation for at least 12
hours at 4°C in transportation container, without
major changes of the characteristics verified in
fresh semen.
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