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Summary 

 
The studies were made on three wild European mouflons kept in captivity in the 

Zoological Garden from Turda. The semen was collected by electro stimulation. The average 
semen’s volume collected was 1ml from each male. After the macroscopic and microscopic 
exam and taken into consideration the results obtained, they were admissible for the next 
process. We obtained a good mobility and viability for the refrigerated semen even after two 
weeks. After freezing and thawing the semen the viability and the mobility was poor, which 
suggests that the method used is not proper for practical application, requiring the 
improvement of the prior steps. Head sperm’s parameters (length and wide) studied were 
smaller in the case of the samples subjected to cooling, and after freezing a slight 
enlargement of the sperm cell’s head was noticed compared to the raw semen. 

Key words: European mouflon, semen, collection, conservation 
 

One of the species considered the most vulnerable is the population of the 
European mouflon, which lives only on the islands of Sardinia and Corsica. In 
Sardinia, the extensive sheep growth has eroded available territories to the 
European mouflon, resulting a decrease in their number and their dispersal in small 
isolated groups (2),(4). This kind of developments threaten the survival of the 
European mouflon because the possibility of a population to disappear is strictly 
correlated with its variability and inversely proportional to the density and migration 
rate. It is accepted the fact that without the preserving methods this population of 
wild sheep is likely to decrease in number and may as well disappear. Because the 
simplest method of protecting the areas of the mouflon is the best option, in the 
majority of the territories this thing cannot be done because of the grazing and 
human settlements (4). In these cases, in the decreased populations, restoring the 
biodiversity can be done by traditional methods, like translocation, breeding in 
captivity, or both; or as a modern alternative applying an integrated package of 
reproduction biotechnologies (6).  



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (2), 2010, TIMIŞOARA 
 

 16 
 

 

In reality, only a few traditional reproductive programs have reached the 
final purpose to protect the endangered species. On the other hand, o series of 
advantages of the modern reproduction biotechnologies have been proved already 
at domestic animals. These include the extension of the reproduction potential of 
the individuals, keeping the genetic diversity by gamete and embryo 
cryopreservation and unlimited outcross using in vitro fertilization. Despite these 
advantages, there is no complete genetic management through reproduction 
biotechnology done in our country for the mammalian endangered species.  

The purpose of this research was to develop a collection, evaluation and 
conservation methods for the semen taken from the mouflons raised in captivity.  

 
Materials and methods 

 
The studies were carried out in March 2010, at the Andrology laboratory of 

the Reproduction, Obstetrics, and Veterinary Gynecology department from Cluj-
Napoca, in collaboration with the Zoological Garden from Turda.  

1. Semen collection  
The study group was represented by a number of three mouflons, property 

of the Zoological Garden Turda. (tabel.1, figure 1)  
After capture, the animals were sedated using Xylazin 5 mg/kg.  
The contention was made in left lateral decubitus, after which an enema 

was performed to evacuate the feces and for a better conductivity of the electrical 
impulses, and a local hygiene operation. 

 
Table 1 

The Mouflon group taken into study  
No. Specie Age Maintenance Clinical state 

1 Mouflon (Ovis musimon) 4 years Good Healthy 

2 Mouflon (Ovis musimon) 2 years Good Healthy 

3 Mouflon (Ovis musimon) 4 years Good Healthy 
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Fig. 1. The mouflons taken into study  
 
The semen collection was made by electrostimulation with the help of the 

electrical ejaculatory – Mini tube Electro Ejaculator for small ruminants (fig 2.). 
 

 
 

Fig. 2 - Ejaculator Mini Tube 
 
The impulses consisted in applying the stimulus at an interval of 5 

seconds, with 5 seconds break. 
1. The macroscopic examination 
The semen’s volume and color determination was made immediately after 

collection, directly in the graded collector cup. 
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Fig. 3. The fresh collected semen  
 

2. The microscopic examination 
The macroscopic analysis followed the determination of concentration, total 

and progressive motility, as well as spermatozoa’s morphology. The spermatozoa’s 
motility from each ejaculation was evaluated, at the microscope, between the 
slides, on a fresh preparation, observing the forward movements. 

The concentration was determined using numbering chambers. 
In order to evaluate the motility, the semen samples were diluted and 

observed at the microscope.  
The spermatozoa’s morphology exam was done following the Spermac® 

method of staining, using the coloring kit with the same name, and the slide’s 
evaluation was made at the microscope using the 100x lens. 

The dilution and preservation of the semen  
For the dilution and freezing we used the Tiladyl Bovine extender. The 

preparation consists in mixing the diluents Triadyl Bovine at 30°C in proportion 1:3 
with double distilled water and 1:1 centrifuged egg yolk, followed by its filtration. 

There were 3 preserving protocols used:  
2.1. The first protocol: Semen cooling. 
The semen was double diluted for half an hour. The first dilution was in 

proportion 1:1, immediately after collecting the semen. The second dilution was 
done after 30 minutes by adding 3.5 ml diluents, over the initial dilution. The 
sample obtained was kept at 4°C, in the refrigerator. 

2.2. The second protocol: The freezing in the intermediate stage; 
After collecting the semen the initial dilution was made 1:1. After 30 

minutes a second dilution was made in a medium previously cooled at 4°C. After 
dilution the sample obtained was kept at 4°C until the evaluation for freezing. After 
the evaluation the semen was put into 0.25 ml straws which were progressively 
cooled in nitrogen vapors for 30 minutes, following their diving in liquid nitrogen.  
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2.3. The third protocol: The freezing without the intermediary step 
After the collection of the semen the initial dilution was made (1:1). After 30 

minutes a second dilution was made in a medium kept at the room temperature. 
The sample obtained was kept also at the room temperature until evaluation for 
freezing. After the evaluation was made the samples were put in 0.25 ml straws 
which were progressively cooled in nitrogen vapors for 30 minutes, following their 
diving in liquid nitrogen. 

In order to evaluate their morphology measurements, 3 microscopic slides 
were made: one for the raw semen, one for the cooled and one for the frozen sample.  

 
Results and discussions  

 
Collecting the semen. The results obtained at the collection of the semen 

are presented in table 2. 
Table 2  

The results of collection and macroscopically evaluation  

No. Mouflon’s 
Age 

No. of 
collections 

No. 
stimulus 

Semen’s 
volume (ml). Color 

1 4 years 1 40 1ml white 

2 2 years 1 18 1ml white 
3 4 years 1 55 - - 

 
The samples gathered on a number of 3 mouflons kept in captivity led to a 

total number of two raw semen samples, which were evaluated from a quality point 
of view through macroscopically and macroscopically exams, and taken into 
consideration the results obtained they were admissible for the next process. The 
volume of the semen gathered after electro stimulation had an average of 1 ml, at 
the two years old male as well as at the four years males.  

We mention the fact that at one of the four year male we didn’t obtain 
semen following the electrostimulation.  

In order to obtain semen from the four year male, 40 stimulus were 
needed, and at the two year male 18 stimulus were used. 

The results at the semen’s microscopically exam are given in table 3: 
 

Table 3  
The results of the microscopically exam 

No crt. No of 
collection 

Concentration 
Spermatozoon/ml 

Mobility 
% 

Viability 
% 

Mouflon 1 1 4x109 85 86 
Mouflon 2 1 2.5x109 10 19 
 
The average values of the semen’s concentration resulted from the two 

collections ranged between 2.5-4x109spermatozoon/ml. The volume’s and 
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concentration’s values fell in the normal standards met at this specie, mentioned 
also in the field literature. In order to preserve the semen obtained, the first sample, 
collected from the four year old male, was kept at the room temperature, and at the 
evaluation made after refrigeration, there was a spermatozoon mobility of 85%. 

At the second sample, gathered from the two years old male, which was 
kept at 4°C, at the evaluation done after refrigeration in order to cool it afterwards, 
there was a spermatozoon mobility of 10%, and in this respect the sample was not 
subjected to the following step (Fig. 4). 
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Fig. 4 - The total mobility obtained after refrigeration 

 
The results of the semen’s preservation 
The evaluation of the cooled semen was made daily for two weeks, the 

results obtained being presented in table 4 and figure 5. 
Table 4  

The evaluation of the cooled semen at different time intervals 
 Mobility% Viability% 

Day 1 85 86 
Day 2 85 85 
Day 3 85 86 
Day 4 83 86 
Day 5 81 83 
Day 6 82 84 
Day 7 81 84 
Day 8 80 82 
Day 9 78 83 
Day 10 75 78 
Day 11 69 75 
Day 12 60 69 
Day 13 58 65 
Day 14 55 60 
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Fig. 5. The evolution in time of the spermatozoon’s mobility and viability of the 

cooled semen 
 
The refrigerated semen was evaluated on a longer period, after 14 days it 

was noticed a viability of 60% with a mobility of 55%. 
The evolution of the mobility and viability before and after the freezing step 
The results of the studies made on the semen which was subjected to 

freezing and thawing, showed a decrease in spermatozoon’s mobility and viability 
after defrosting. (Table 5, fig. 6) 

Table 5 
 The evolution of the mobility and viability before and after the freezing 

 Mobility% Viability% 
At freezing  85 86 

After thawing 20 40 
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Fig. 6. Semen’s mobility and viability alterations through freezing step 
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In order to morphologically examine the spermatozoon at mouflon several 
measurements were made with the help of the Nikon microscope with inverse 
phase and with the software belonging to the microscope used.  

The freezing/ thawing process had shown effects over the morphological 
measurements of the spermatozoon’s head. All the semen’s parameters studied 
were smaller for the samples subjected to the freezing process, and after the 
thawing a slightly enlargement of the sperm cell’s head was noticed, compared to 
the raw semen (table 6). 

 
Table 6  

Morphological measurements of the spermatozoon’s head in freezing and 
defrosting semen 

The semen Head’s length (µm) ±SD Head’s wideness (µm) ±SD 
Raw 47.15±4.25 25.32±2.75 

Diluted and 
refrigerated 45.31±3.48 23.55±2.34 

Frozen/defrosted 53.63±2.55 24.07±2.83 
 

 
Conclusions and recommendations  

 
Following the researches concerning the quality of the mouflon’s semen, 

collected after electrostimulation, morphologically evaluated, frozen and defrosted, 
the following conclusions were drawn: 

• The number of stimulus necessary for the ejaculate ranged between 18 
and 40.  

• The semen’s volume collected after electro stimulation had an average of 
1ml; 

• The average values of the semen’s concentrations ranged between 2.5 and 
4x109 spermatozoon/ml, falling in between the normal limits found at this specie; 

• After maintaining the semen for 14 days at 4°C a viability of 60% with a 
mobility of 55% was noticed; 

• After the morphological measurement analysis, head sperm’s parameters 
(length and wide) studied were smaller in the case of the samples subjected to 
cooling, and after freezing a slight enlargement of the sperm cell’s head was 
noticed compared to the raw semen; 

• After freezing and thawing the semen a viability of 40% and a mobility of 
20% was registered, which suggests that the method used is not proper for 
practical application, requiring the improvement of the prior steps. 
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