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Canine semen cryopreservation with different glycerol
concentrations

Criopreservacao do sémen canino com diferentes
concentracoes de glicerol

Alexandre Rodrigues Silva,” Rita de Cassia Soares Cardoso,* Lucia Daniel Machado da Silva’

Abstract

The aim of this study was to examine the effect of different glycerol concentrations on yolk-Tris extender on the cryopreservation
of canine semen. The semen from five German Shepherd dogs was collected by digital manipulation, evaluated for its macro
and microscopic parameters, pooled and divided into three aliquots, which were extended at 37°C in Tris buffer, plus 20% yolk
egg. Then, the semen was submitted to an equilibrium time at 4°C for 1.5 h. Finally, 4, 6 or 8% of glycerol was added to the
semen. Extended semen was packaged into 0.5 mL straws, frozen by nitrogen vapor and plunged into nitrogen liquid. After one
week, it was thawed using a water bath at 37°C for one minute. There were no differences among glycerol concentrations
concerning to the sperm motility, vigor and primary defects. However, it was shown that in the use of Tris-yolk extender plus 6%
of glycerol, there was a significant lower incidence of sperm secondary and total defects. Thus, It was suggested the use of Tris-
yolk extender plus 6% of glycerol for canine semen cryopreservation.
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Resumo

O objetivo deste estudo foi avaliar o efeito de diferentes concentragbes de glicerol no diluidor Tris-gema na cnopreservagao do
sémen canino. O sémen de-cinco caes Pastores Alemaes foi coletado por manipulag@o digital, avaliado quanto as suas
caracteristicas macro e microscépicas, homogeneizado e dividido em trés aliquotas, as quais foram diluidas a 37°C em
tampéo Tris, acrescido de 20% de gema de ovo. Em seguida, procedeu-se ao periodo de equilibrio a 4°C por 1,5 h. Finalmente,
4, 6 ou 8% de glicerol foram adicionados ao sémen, o qual foi envasado em palhetas de 0,5mL e congelado através do vapor
de nitrogénio, sendo armazenado em nitrogénio liquido. Apés uma semana, fez-se a descongela¢do em banho-maria a 37°C
por um minuto. Nao foram observadas diferengas entre as concentragdes de glicerol quanto & motilidade, vigor e alteragdes
primarias espermaticas. Entretanto, evidenciou-se que no uso do Tris-gema acrescido de 6% de glicerol, existiu uma signifi-
cativa menor incidéncia de alteragdes espermaticas secundarias e totais. Desse modo, sugere-se o uso do diluidor Tris-
gema acrescido de 6% de glicerol para a criopreservagio do sémen canino.
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Introduction Glycerol is the most usual agent employed in different species
semen cryopreservation (Rodrigues, 1997). It is a highly
permeable polihidric alcohol whose cryoprotector activity was

discovered by Polge et al. (1949). It allows cell dehydration by

- Semen technology is based on its manipulation after collection.
Several studies have been done to obtain the best combination

among extenders, cryopreservations and thaw processes in
order to improve the gestation results obtained in the canine
species (Rota et al, 1999; Strom et al., 1997).

Cryoprotectors are substances whose presence is capable of
improving cellular survival after the semen cryopreservation.
Cryoprotective agents belong to two groups: 1) those which
penetrate the cells, such as glycerol, dimethylsulfoxide (DMSO)
and methanol; 2) those which stay in extra-cellular medium,
such as proteins, sugars and polyvinylpirrolidone (England,
1993).

the exit of water by osmosis due to its ease in transposing the
cellular membrane (Silva et al, 2000). However, its toxic effects
were observed on the sperm cell (McLaughin et al., 1992)
such as an osmotic shock either during exposure of the
spermatozoa to the cryoprotectant or during its removal (Curry
e Watson, 1994; Gao et al., 1995) and physical-chemical
alterations that can cause the rupture of the plasmatic
membrane or the removal of important proteins (Holt, 2000),
as well as originate acrosomal damage that will reflect in a
reduction of the fertility (Curry, 2000).
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The ideal cryoprotector concentration in the extender depends
on the freezing pattern. For glycerol, this ideal concentration

’ represents a balance between its toxic and protecting effects,

because high concentrations can also affect the fertilizing
capacity of the spermatozoa (England, 1993). In different
extenders used to cryopreserve the semen of dogs and foxes,
the final concentration of glycerol has been varied between 2
and 10% (Farstad, 1996). Moreover, in most of scientific reports,
authors obtained high fertility rates after insemination with
frozen semen in extenders containing between 4 and 6%
glycerol (Farstad e Andersen-Berg, 1989; Wilson, 1993).

As the ideal glycerol concentration varies according to the
extender, cryopreservation method and the species in study,
several research centers have performed studies to establish
a cryopreservation protocol for canine semen (Ravaszova et
al., 1996; Rota et al., 1998). In this context, the aim of this study
was to establish a protocol for canine semen cryopreserved in
Tris, using three different glycerol concentrations.

Material and methods

Five stud German Shepherd dogs were selected by clinical
and reproductive evaluation to be used in this study. The mean
age of them was 4.5 years old and they belonged to the Military
Police kennel of Ceara. Animals were fed once a day with
commercial dry food, receiving water ad libitum.

Weekly, the semen of two or three dogs was collected through
the digital manipulation technique by separating the semen in
its three fractions (Christhiansen, 1984). The semen was
placed in a water-bath at 37°C and transported to the laboratory.
The time for this transport was about 40 minutes. At the
laboratory, spermatic fractions obtained on the same day were
immediately analyzed and mixed in a sperm pool, where the
donor dogs were aleatory varied for each new freezing.

Spermatic fractions were analyzed for its macroscopic
characteristics such as the general aspect, volume, color and
viscosity of the semen, and .its microscopic characteristics,
such as the percentage of mobile spermatozoa (motility) and
the quality of this motility (vigor) expressed on a scale from 0 to
5 (Christhiansen, 1984), which were analyzed through an optical
microscope with 100 and 400x enlargement. Even those, the
percentage of sperm morphologic alterations were detected
by microscopic analysis (400x) of a sperm slide stained by a
modified hematoxilin-eosin method (Concannon e Digregorio,
1996), counting 100 cells. Then, the sperm morphologic
alterations were classified as primary, when related to
problems originating in the sperm production, or secondary,
when related to problems of sperm maturation or performed
during the manipulation of the semen (Seager, 1986). Sperm
concentration was determined by spectrophotometry,
performing an extension of 0.1mL of semen to 5ml of salt
formol solution (0.1%), under a length of wave of 580nm (Car-
doso et al., 1997).

A Tris extender was used in this experiment. The Tris extender
contained 3.028 g of Tris—hidroximethyl-aminometane, 1.78
g of monohydrated citric acid and 1.25 g of D-fructose,
dissolved in 100 mi of distilled water (Rodrigues, 1997; Silva
et al., 2000). The osmotic pressure of this solution was 305
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mOsm/L and the pH 6.6. Then, 20% of the solution was
substituted by egg yolk and, soon after, experimental
treatments were established with the three final
concentrations of glycerol to be tested: 4, 6 and 8%. The
extender was fractioned in two equal portions. The first portion
was added to the semen at 37°C but it did not yet contain the
glycerol. The second portion contained the double of the final
desired concentration of glycerol, and was added to the
semen at 4°C. The proportion of the final dilution was one
part of semen to one part of extender (1:1).

The sperm pool was fractioned in three equal aliquots for the
three treatments. .Semen was processed by the method
described by Silva et al. (2000), which consisted of performing
a first dilution at 37°C followed by an equilibration period for
1.5 h, when the sample reached 4°C. The second dilution was
made and the semen was packed in two 0.5 mL straws, which
were sealed with polyvinyl alcohol. Soon, the straws were
placed horizontally in a thermal box for five minutes, being to a
5 cm above the level of liquid nitrogen (N,), which allowed a -
70°C temperature provided by the N, vapor. Then, the straws
were immersed in N, at -196°C. After one week, the semen
was thawed in a water-bath at 37°C for 1 minute (Silva et al.,
1998). Finally, a new microscopic evaluation of the semen
was performed.

Five sperm pool were frozen in this experiment. Results were
expressed as average and standard derivation. The three-
glycerol concentration effect on the microscopic seminal
parameters was compared by the Mann-Whitney non-
parametric test. Differences among treatments were
considered significant when P <0,05.

Results

Fresh semen of the five dogs used in this experiment had
normal aspect with sperm fraction of white coloration, milk
viscosity, medium volume of 2.8 (x 1.0) mL and concentration
of 447 (+ 252.7) x 10° spermatozoa/mL. Sperm motility of 95.6
(% 5.4)% with vigor of 4.8 (+ 0.4) was observed. A total of 14.1 (=
7.6)% of spermatozoa with morphologic alterations was also
found, 0.8 (+ 0.8)% being primary and 14.6 (= 76)% secondary.

The increase in glycerol concentrations affected neither the

sperm motility, nor the vigor (P>0.05 — Table 1). Nevertheless,

glycerol concentrations of 4 and 8% increased significantly
the secondary sperm alterations (P<0.05), when compared to

the 6% concentration (Table 2).

Table 1: Sperm motility and vigor after thaw on the canine semen
extended at Tris-yolk with different glycerol concentrations (P >
0,05)

Glycerol concentration (%) Motility (%) Vigor (0 - 5)
4* : 46 + 134 1,6+0,8
6" ' 43+17,9 2,3+0,8
8* 35+ 16,6 21+04

n = Five repetitions for each treatment




Table 2: Percentage of sperm morphologic alterations after
thaw on the canine semen extended at Tris-yolk with different
glycerol concentrations (mean + SD)

Glycerol Concentration (%)  Sperm morphologic alterations (%)

Primary Secondary Total
4 1,617 236 +7,1° 22,0 +8,1°
6 04£09*° 13,2 +3,1° 12,8 +3,6°
8" 20+19° 376 +14,4° 356=x14,3°

ao¢ Values with different superscripts in the same column differ to each
other (P < 0,05)
* n = Five repetitions for each treatment

Discussion

The physiological seminal parameters of the dogs used in
this study were considered normal for the canine species
(Christhiansen, 1984). All the ejaculates were considered
excellent (Dobrinsky et al, 1993; Rota et al, 1999; Silva e
Verstegen, 1995).

After thawing, statistical differences were not observed for the
sperm motility and vigor among the three tested treatments
(Table 1). In all of these, the values of 46, 43 and 35% of mobi-
le spermatozoa were found in the treatments with 4, 6 and 8%
of glycerol, respectively. These values were acceptable for the
use of frozen semen in artificial inseminations, because
according to Concannon & Battista (1989), at least 30% of
mobile spermatozoa are needed.

In general, when semen samples are thawed, there is
deterioration in the semen quality when compared with the
original ejaculated. It is indicated by a marked reduction in
sperm motility (England & Ponzio, 1996; Ferguson et al., 1989).
Although it is the main parameter observed to evaluate semen
cryopreservation success (England, 1993), the relationship
between sperm motility and feitilizing capacity of the canine
spermatozoa has not yet been completely elucidated (lvanova-
Kicheva et al., 1997). Probably, in this study, the marked
reduction of the post-thaw. sperm motility was accentuated
~because of the transport period of the semen at 37°C from the
kennel where the samples were collected to the laboratory. It
delayed the beginning of processing, which could have
_decreased the spermatozoa metabolic reservations, making
spermatozoa more susceptible to the damage from cooling,
freezing and thawing. Thus, it is possible that beginning
processing immediately after the collection of the semen favors
post thaw sperm quality.
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A significantly lower incidence of total and secondary sperm
alterations was found in the 6% glycerol treatment when it was
compared to the 4 and 8% of glycerol treatments (Table 2).
Probably, for the cryopreservation method adopted in this
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balance among toxics and protecting effects of this
cryoprotector. Besides, the mean value of 13.2 (+ 3.1)% of total
alterations found in the use of this treatment is acceptable for
its indication to use that semen in artificial inseminations
(Linde-Forsberg & Forsberg, 1989).

In the 4% glycerol treatment, many coiled tail spermatozoa
were observed after thawing. This is an indicative of a failure in
its protection during temperature changes in cryopreservation
and thawing. Furthermore, in the 8% glycerol treatment, several
spermatozoa were observed with partial or total rupture of the
tail. This discovery could have been caused during the
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In this experiment, a sperm pool was used and the effect of
glycerol on the semen of isolated dogs was not observed.
Rota (1998) reported that there is a negative effect of pool for
the semen .quality, which is reflected on a reduction of
spermatozoa with intact plasmalema. Thus, it is suggested
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Concluding, the use of Tris-yolk extender added to 6% glycerol
is suggested for canine semen cryopreservation.
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