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Summary 

 
 The spermatic fraction is distinguished through the highest phosphatase activity 
compared to the other fractions component of the ejaculate;  

During cryopreservation, a release of the enzyme of the spermatic cell occurs, 
followed by an increase of its activity in the seminal plasma. After applying the thermal 
shock, the activity of the alkaline phosphatase shows significant increases, a variation also 
presented in the specialty literature for other species. 
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In the case of canine semen, the alkaline phosphatase isoenzymes characterisation 
and localization in the gonadal tissue was recently performed [1, 3]. Using 
imunocytohistochemical methods the phosphatase activity was place the 
seminiferous epithelium tubs level. The most intensive activity of alkaline 
phosphatase in the three fractions of ejaculate was found in the spermatic fraction, 
followed by prespermatic one. The postspermatic fraction has the lowest content of 
the studied enzyme. 

In spermatic seminal plasma fraction two isoenzymes (one unspecific and 
the other with intestinal origin) were distinguished, using gel electrophoresis and 
levamisol inhibition method.  

The unspecific isoenzyme from dog semen has a different structure than 
intestinal one, through a greater glycosilation rate. 

A decrease for 20 times in enzyme activity after vasectomy has 
recommended this parameter as a screening test in epididimal desease in dog. 

After thermal shock was applied on semen during cryopreservation, an 
increase in alkaline phosphatase activity was determined the case of bull, ram or 
human [2, 4, 7], but in the case of dog there are no data specified in the literature 
about these issue.  
 

Materials and methods 
 

A total of 18 ejaculates from 7 male dogs of various breeds, with ages 
between 2 and 6 years were used in this study. These dogs were assigned to a 
regular collection, once a week.  
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The dogs were treated according to the 205 rule/2004, art.7, 18, 22 and the 
reglementations nr.143/400/2002 and 37/2002 concerning with the protection of 
vertebrate animals used for experimental and other scientific purposes. 

 
Semen collection and evaluation 

The semen was collected by digital manipulation into a pre-warmed glass 
and immediately after collection placed in a water bath at 37ºC. The volumes of the 
three fractions (prespermatic, spermatic and postspermatic) were recorded from 
the collection vial (1). 

 The fresh semen motility evaluation was performed before and after 
dilution 1:5 with PBS. A small drop of diluted and undiluted semen was transferred 
into a warm slide (37ºC), mounted it with a coverslip and examined it under a 
negative phase contrast objective at high magnification (x40). The fast and slow 
progressive motility, circle swimmer, local motile and non motile spermatozoa 
(WHO categories) were determined using a CASA program (MedeaLab version 5) 
connected to the phase contrast microscope Olympus with a heating stage 
(Minitub). 

Sperm concentration was determined by haemocitometer method (8). 
The hypo-osmotic swelling test was performed: 1 ml of hypoosmotic 

solution was mixed with 0,1 ml of semen and incubated for 30 min. in water bath at 
37ºC, then a drop was examined with phase contrast microscope (objective X 40) 
(8). 

For the determination of the sperm morphology, semen was stained with 
Spermac and examined microscopically (objective x 100). 

Only ejaculates with a progressive motility of > 75%, a sperm concentration 
of >200 x106/ml and not more than 10% and 20% primary and secondary 
morphological alteration respectively were included in this study. 

Semen evaluation after each step of cryopreservation method: dilution, 
equilibration and thawing was performed at the Andrology and Assisted 
Reproduction Laboratory from Reproduction Department, Faculty of Veterinary 
Medicine, Budapest. 

Semen freezing 
The spermatic fraction was diluted to achieve a final semen concentration 

of 100x106/ml. The first dilution was performed at 37ºC with fraction A of Biladyl 
(without cryoprotector). The extended semen was then cooled at 4ºC for 30 min. 
The fraction B with three different glycerol concentrations (0,25, 0,5 and 1 M) was 
added and extended semen was equilibrated for 2,5 h at 4ºC, drawn up into 0.25 
ml straws and placed at 4 cm above liquid nitrogen level for 10 min. The semen 
freezing was finished by straws immersion in liquid nitrogen. 

 
Semen thawing 

Semen thawing was performed by immersing the straws in a water bath of 
37ºC for 60 sec. 
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Alkaline phosphatase activity evaluation 
Seminal plasma was separated after centrifugation at 720g for 5 min., 

which is the optimal speed to prevent spermatozoa damage and release the 
intracellular enzymes (6).  

The enzymes activities were determined by colorimetric assay with 
ascorbic acid (5). 

 

Results and discussions 
  

Results were expressed as the mean ± standard error of mean. Statistical 
significance was set at p <0.05. ANOVA program was used. 

For alkaline phosphatase the greatest intake is brought by the spermatic 
fraction. Thus, for the studied enzyme, the spermatic fraction has an activity 5.37 
times higher than the prespermatic fraction and 29.36 times higher than that 
postspermatic one (table 1).These results are similar to those reported by other 
authors (2,4) for canine seminal plasma. 

Table 1. 
Alkaline phosphatise activity in seminal plasma of the three fractions 

ejaculates 

Parameters Prespermatic 
fraction (I) 

Spermatic 
fraction (II) 

Postspermatic 
fraction (III) 

Alkaline 
phosphatase (UI) 

28.6 ± 3.58 169.82 ± 8.98 5.76 ± 1.64 

 
After exposure of the spermatic cell to a cold shock such as 

cryopreservation, a marked injury of the cell membrane occurred, and the release 
of the intracellular enzymes is an obvious sign of the intracellular metabolic activity 
decline (7).  

In table 2 are presented the studied enzyme activity and cyto-
morphological parameters for both fresh and freeze-thawed semen. 

After a freezing-thawing cycle an important increase of the alkaline 
phosphatise activity was observed. The highest values were obtained at the lowest 
concentration of cryoprotector. 

 
 
 
 
 
 
 
 
 
 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 1018  

Table 2.  
Biochemical and cyto-morphological parameters from fresh and thawed 

semen 

After thawing 

Glycerol 

 
Parameters 

 
Fresh 
semen 0,25 M 0,5 M 1 M 

Alkaline 
phosphatase (UI) 

169.82 ± 8.98 275.68 ± 5.86 243.12 ± 3.12 225.3 ± 2.55 

Total motility (%) 78.75±1.45 28.41±1.89 27.24±1.05 35.08±1.64 

Viability (%) 81.95 ± 4.59 43.33±2.35 39.66±1.56 54.75±1.85 

Secondary 
morphological 
alterations (%) 

 
7.29±1.52 

 
29.73±1.82 

 
29.51±1.57 

 
26.89±2.63 

 
After thawing, the highest values of motility and viability were recorded for 

1M glycerol concentration, negatively correlated with a high level of significance 
(p<0.001), with alkaline phosphatase activity in seminal plasma. 

The succession of the freezing-thawing steps leads to the destruction in a 
very high percentage of the sperm cell integrity, proving under these conditions that 
the glycerol in 0.25M and 0.5M does not provide the necessary cryoprotection, the 
recorded values of the studied parameters demonstrating an important decrease of 
the semen quality. 

 
Conclusions 

 
� In the fresh seminal material, the spermatic fraction shows the highest 

activity for alkaline phosphatase; 
� The application of cold shock determines a marked increase of the enzyme 

activity in the seminal plasma; 
� The highest values of alkaline phophatase activitiy was recorded after using 

cryoprotector in 0.25 M concentration; 
� The cell membrane alteration is the lowest in glycerol 1M use; in this case 

the lowest activity of alkaline phosphatase is correlated with the highest 
semen quality. 
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