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Abstract 

 
For the freezing of canine semen, slow to fast cooling rates have been used. Today, there are many ways of achieving 
this by using manual protocols, automatic protocols or ultrafreezers. Straws were divided in two groups: one batch (10 
ejaculates) was automatically frozen, while the other batch was frozen manually. Motility (computer assisted sperm 
analyzer), morphology and acrosome status (Spermac® stain) were evaluated for fresh and frozen-thawed semen. The 
manual freezing protocol provided higher total (23.85%) and progressive motility values (20.41%) compared to the 
automatic protocol (13.26 % total motility, progressive motility 9.90%). The acrosome status was strongly influenced 
by the cryopreservation process, but there were n significant differences between the two ptotocols.When using the 
CaniPro Freeze® extender, a slower cooling rate (the manual protocol) gave better results then a fast one (the 
automatic protocol).  
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INTRODUCTION 
 
There are many factors that influence the 
quality of frozen-thawed canine semen. 
Among these factors, frezing rates are one of 
the most discussed and tested (Pena and 
Linde-Forsberg, 2000b; Schafer-Somi et al., 
2006; Sirivaidyapong et al., 2000). For the 
freezing of canine semen a cooling rate of 10 
to 50oC per minute for the critical interval 
between -15/-60oC is considered to be optimal 
(Olar et al., 1989; Pena and Linde-Forsberg, 
2000a; Rota et al., 1998; Witte and Schafer-
Somi, 2007). Today, there are many ways of 
achieving this by using manual protocols, 
automatic protocols or ultrafreezers (Alamo et 
al., 2005; Batista et al., 2006; Schafer-Somi et 
al., 2006; Yu et al., 2002).  
The aim of our study was to compare two 
cooling rates used for the freezing of canine 
semen extended with CaniPRO Freeze® 
(Minitübe, Germany) and egg yolk. 
 
MATERIALS AND METHODS 
The research was developed between October 
2010 and March 2012 in the Clinic of the 
Faculty of Veterinary Medicine of Bucharest. 
20 ejaculates were collected manually from 
private owned stud dogs. Fresh semen was 

evaluated: motility parameters (computer 
assisted sperm analyzer SpermVision®, 
Minitübe, Germany), morphology and 
acrosome status (Spermac stain®, Stain 
Enterprises, Onderstepoort, South Africa) 
were determined. Only good quality 
ejaculates were frozen: progressive motility 
>70%, morphology ical abnormalities < 20%. 
The extender (CaniPRO Freeze with 20% egg 
yolk) was prepared 30 minutes before the 
collection of semen and maintained at room 
temperature. The sperm rich fraction fraction 
was diluted in two steps: first – 1 ml of semen 
was diluted with 1 ml of CaniPRO Freeze A 
(with 20% egg yolk) and maintained 1 hour at 
4oC; the second dilution was done with 1 ml 
of CaniPRO Freeze B (with 20% egg yolk) 
and the mixture was cooled at 4oC for 2 
hours. Two batches were formed: batch AA 
and batch AM. Batch AA was frozen 
automatically (CryoCell®, Minitübe, 
Germany) at a rate of -14oC for 6 minutes and 
maintained at -80oC for 6 minutes. Batch AM 
was frozen manually in a polystyrene box for 
10 minutes at 6 cm above the liquid nitrogen. 
After thawing for 30 seconds at 37oC motility 
parameters (SpermVision®, Minitübe, 
Germany), morphology and acrosome status 
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(Spermac stain®, Stain Enterprises, 
Onderstepoort, South Africa) were evaluated. 
 
RESULTS AND DISCUSSIONS 
 
For the automatic protocol, total motility of 
frozen-thawed semen was 13.26 ± 2.19% and 
progressive motility 9.90 ± 1.87%. 
For the manual protocol, total motility of 
frozen-thawed semen was 23.85 ± 2.88% and 
progressive motility 20.41 ± 3.86%.  
Regardless of the freezing protocol, it is noted 
that the cryopreservation process has a major 
effect on semen motility, reducing its values 
with more than 50% compared to fresh semen 
(fig. 1). 
 

 
Figure 1. Comparison of mean motility values for fresh 
and frozen-thawed semen from batches AA and AM. 

 
There is a statistically significant difference 
between the values of total and progressive 
motility determined for the two freezing 
protocols (P<0.05), manual protocol 
providing clearly superior values (fig. 2). 

 

 
Figure 2. Comparison of motility parameters measured 
with SpermVision for the semen frozen-thawed by the 

automatic and the manual protocols. 
 

 
Regarding the average velocity (VAP) and 
straight line velocity (VSL) of semen after 

thawing, the manual protocol led to higher 
values of these parameters (VAP 53.86 μ/sec, 
VSL 45.84 μ/sec) compared to the automatic 
protocol (VAP 40.12 μ/sec, VSL 32.6 μ/sec). 
The beat cross frequency (BCF) of frozen-
thawed semen was higher for the AM batch 
(20.92 hertz) compared to the AA batch 
(13.64 hertz) (fig. 3). Between the values of 
these motility parameters obatined for the AA 
and the AM batches there is a statistically 
significant difference (P<0.05). 
 

 
Figure 3. Evolution of mean value for amplitude of 
head lateral displacement (ALH) depending on the 

freezing protocol. 
 
 The amplitude of lateral head 
displacement (ALH) was 4,47 ± 0,19 μ for the 
semen frozen manually, and 4,29 ± 0,24 μ for 
the automatic protocol. ALH increases during 
capacitation due to sperm hyperactivation 
(Watson, 1995). Regardless of the cooling 
rate, ALH increases after freezing-thawing.  
Capacitation like changes are induced by the 
cryopreservation process and the external 
medium (Iguer-Ouada and Verstegen, 2001; 
Rota et al., 1999). Considering that ALH 
values do not differ significantly between the 
two freezing protocols (P > 0,05), we consider 
that the two freezing rates had a similar effect 
on sperm hyperactivation.  
There are no significant differences between 
the percentage of normal spermatozoa in fresh 
semen (90,83%) and in the frozen-thawed 
semen (89,55% for the automatic protocol, 
89,95% for the manual protocol) (P > 0,05). 
There are no differences between the 
morphological abnormalities for the two 
freezing protocols (manual and automatic). 
So, the freezing process did not affect semen 
morphology. 
The percentage of acrosome reacted semen 
was 20.60% for the AA batch and 20.45% for 
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the AM batch compared to 2.75% in fresh 
semen. Acrsome status was strongly affected 
by the cryoperservation process regardless of 
the freezing rate, but there are no significant 
differences between the two protocols (P > 
0,05). 

 

 
Figure 4. Comparison between acrosome intact 

spermatozoa for the different categories of semen. 
 
 Rota et al. (Rota et al., 2005) 
published a study concerning an automatic 
and a manual protocol for freezing canine 
semen. As in our study, the slower cooling 
rate proved to ensure superior values for 
motility and plasma membrane functions. 
Still, spermatozoa velocity (VAP, VSL, VCL) 
and the amplitude of lateral head dislacement 
(ALH) were higher for the semen frozen at a 
fast cooling rate.  
 
CONCLUSIONS 
 
The manual freezing protocol provided higher 
total (23.85%) and progressive (20.41%) 
motility values compared to the automatic 
protocol (13.26% and 9.90%). For the 
amplitude of lateral head displacement 
(ALH), the manual freezing protocol led to a 
value of 4.47 Hz compared to 4.29 Hz for the 
automatic protocol, with no statistical 
significant differnces between the two groups. 
The acrosome status was significantly 
influenced by the freezing process, but there 
were no significant differences between the 
two cooling rates.  
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