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SUMMARY 
Semen was collected from two Merino rams Palas-meat line, in normal 

season of reproduction. After assessment of spermatic indexes sperm (motility 
and concentration) was collected and diluted in tris extender with and without 
antioxidants (vitamin E and cysteine). Fine straws were used for frozen semen 
by rapid method. Straws with good motility after thawing were kept till 
artificial insemination of the 600 ewes on induced oestrus. Both antioxidants 
have a protective effect in higher concentrations, respectively, 1 mmol for 
vitamin E and 10 mmol for cysteine. Fertility rates obtained after artificial 
insemination of sheep with induced oestrus was variable depending on season 
and type of antioxidant used. The best results were obtained with frozen 
sperm diluted in media with cysteine. After thawing semen the spermatic 
indexes were 56% -78% of motility, Fertility rate was 56%, 79% and 80% in 
normal season and 56%, 67% and 61% in extra season. The results were 
demonstrated that, the addition of antioxidants in semen enhances sperm 
indexes and fertility on sheep inseminated artificially with frozen semen in 
normal and extra season of reproduction. 
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INTRODUCTION 
Artificial insemination in ewes offers to the sheep farmers the 

enhancement of the production by using the ram semen with high genetic 
merit and ability to serve more ewes in one period of time than one ram could 
achieve naturally. That allows to compact the lambing and to obtain the lambs 
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with better quality. Not at least, the AI is used in the East European Countries 
to improve the genetics quality of the local breeds’ ewes breeding for meat 
production. At the present in Romania there are more than 8 million sheep of 
local breeds with low milk and meat production. The genetically structure of 
these sheep can be realized by AI with fresh and frozen semen collected from 
rams of meat population.  

The aims of this project was to improve the quality of frozen ram semen 
by different extenders and to obtain the fertility more than 50% after artificial 
insemination of local breeds of ewes. 
 
 

MATERIAL AND METHODS 
Biological material was collected from two Merino Palas rams, line for 

meat. A total of 50 ejaculates were collected from the rams in autumn. Half of 
the ejaculates were diluted in Tris egg yolk- antioxidant medium, and the 
second part was frozen without antioxidant. Glycerine was used as 
cryoprotectant, the final concentration of diluted semen 5%. Diluted sperm 
was delivered in fine straws and frozen using rapid method, when the 
temperature dropped to + 2˚C - 196 ˚C, in 10 minutes. Frozen semen control 
was achieved after 24 hours by checking motility and viability. All ejaculate 
which had ≥ 35% motility were kept in containers of nitrogen, the remaining 
was discarded. 

The best thawed -frozen sperm from two meat line rams Palas Merino was 
tested “in vivo” by artificial insemination of Merino sheep, in several farms in 
the south- east of Romania (Dobrogea country) Inseminations were performed 
in five sheep farms, on 505 females, of which 310 were inseminated in normal 
season and 195 ewes in extra season. 

The frozen sperm was artificially inseminated in normal breeding season 
(September 2013) and extra season (March 2014). In breeding season the 
sheep were inseminated in natural oestrus, by submitting intracervical deeply 
thawed sperm. In extra season semen was deposited deep intracervical with 
vaginal speculum and using syringe insemination.  

 
AI protocol in normal season 
An appropriate AI method allows viewing and submitting sperm into 

intracervical ostium. The technician used a vaginal speculum with light, identify 
and introduce pipette tip into cervical ostium. The intracervical disposition of 
semen was achieved by acting on the piston torch. After submitting semen 
intracervical the pipette was withdrew, washed and disinfected for the next 
insemination. 
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In natural oestrous the observation of cervix is necessary. The ewes with 
closed cervical ostium are not inseminated artificially.  

 

  
Fig.1. Chronogest sponges (Intervet) Fig 2. Vaginoscope and pipettes for AI 

 

 
Fig. 3 Bank of ram frozen semen,  

Ovidius University Constanta, Romania 

 
AI protocol for inseminated ewes with induced oestrous 
The oestrus was induced artificially with Chronogest R sponges (Intervet). 

The sponges were removed 12 days after their submission in the vagina, and 
the animals were injected by Folligon (ECG, 400 IU / female). Deep 
intracervical insemination was performed at 43 hour after extracting the 
sponges. The doses of sperm from straw had contained minimum 100 million 
sperm cells / 0.25ml. The artificial insemination was repeated after 8 hours. 
(Zamfirescu 1995; Zamfirescu 2003) Before insemination the semen was tested 
for motility and viability by the usual methods. The motility was established at 
optical microscope and the viability by Eosin-Nigrozin stain. The semen straws 
with motility and viability under 35% were ejected. (Zamfirescu 2003; 
Zamfirescu 2004; Zamfirescu 2010) 

The pregnancy test was evaluated by echography at 45 day after the AI. 
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RESULTS AND DISCUSSION 
1. Testing the quality of frozen-thawed ram semen in vitro 
Our experiments have demonstrated that the dilution medium 

supplemented with various antioxidants common in certain concentrations, 
can improve the quality of frozen-thawed ram sperm. 

 
Table 1. Changes in post-thaw sperm indexes of semen frozen in Tris + vitamin E (n = 7 
mean ± SEM) 

Ram  Treatment Motility (%) Viability (%) 

A control Vit E 51.42±2.10
 

53.52±1.01
a 

Vit E 0.1mM 52.14±1.01 59.54±1.27
a 

Vit E 1.0 mM 53.57±1.42
 

59.87±0.49
a 

B control Vit E 60.00±1.82
ab 

63.16±1.01
ab 

Vit E 0.1mM 68.33±1.66
a 

69.61±0.47
 a 

Vit E 1.0 mM 71.66±1.66
b 

68.48±1.26
 b 

Different superscript letters (a, b, ab) in the columns indicate significant differences (p <0.05) 

 
a) Effect of the vitamin E addition 
The results are shown in Table. 1. For both concentrations of vitamin E 

added in the diluent before freezing (0.1 mM and 1.0 mM) values of the 
viability and integrity of the membrane were significantly increased (p <0.05), 
compared to the control, in both animals. The registered changes in motility is 
not significant in first ram (A), but in the second there is a significant increase 
in this parameter from 60.00 ± 1.82 to 68.33 ± 1.66 (control versus 
concentration of 0.1 mM) and 71.66 ± 1.66 (versus concentration of 1.0 mM). 
For concentration of 1.0 mM vitamin E were not recorded the significantly 
higher values of any semen parameters compared to the concentration of 0.1 
mM. 

 
b) Effect of the cysteine addition  
The results of the effect of adding various concentrations of cysteine in 

the freezing medium are shown in Table 2. Concentration of 5 mM cysteine 
significantly increases all parameters in both males: spermatozoa motility 
increases by 9-12% and viability by 7-12%. For concentration of 10 mM 
cysteine significantly higher values of viability, membrane integrity and motility 
compared to the control and to the concentration of 5 mM cysteine were 
obtained in both males. In conclusion, our research has demonstrated that the 
addition of cysteine and vitamin E in the dilution / cooling leads to significant 
increases (p < 0.05) sperm motility and viability of frozen semen. In low 
concentrations (1%), and the presence of antioxidants (cysteine), glycerol has 
no negative effects on quality parameters (viability, motility) during freezing. 
(Ibrahim 1982; Szczesniak-Fabianczyk 2003; Zamfirescu 1995; Verma 1999) 
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Table 2. Changes in post-thaw sperm indices of semen frozen in Tris + cysteine (n=7, 
mean±SEM) 

Ram  Treatment Motility (%) Viability (%) 

A control 51.44±2.60
ab 

53.38 ± 1.10
ab 

Cis 5 mM 60.00±2.18
a 

60.51±1.39
a 

Cis10 mM 62.14±1.84
b 

65.80±1.13
b 

B Control 59.16±1.53
ab 

60.83±1.53
ab 

Cis 5 mM 69.16±1.53
a 

69.16±1.53
a 

Cis10 mM 72.50±1.18
b 

70.00±1.82
b 

Different superscript letters (a, b, ab) in the columns indicate significant differences (p <0.05) 

 
The final conclusion is that the dilution with the addition of 1.0 mM 

vitamin E (Trolox) or 10 mM L-cysteine leads to an increase the quality of ram 
semen kept frozen. 

After freezing semen from rams Palas Merino-line meat, we were selected 
over 600 frozen semen straws with motility after thawing was higher than 
40%. The frozen semen was realized in normal season breeding and the straws 
with good motility were kept in the sperm bank till to use them for the artificial 
insemination of ewes.  

 
2. Testing the quality of frozen-thawed ram semen in vivo 
The results obtained after artificial insemination of sheep in normal 

season and extra season of the frozen semen diluted in Tris medium with 
added antioxidants are presented in Tables 3-4 and Figure 4.  

 

 
Fig. 4. Fertility rate (%) and prolificacy (%) after AI on ewes with frozen semen 

 diluted in Tris+cysteine in normal and extra-season of reproduction 

 
Fertility obtained after AI with semen diluted in Tris + cysteine medium 

was 75.80% in normal season and 61.56 in extra season. Prolificacy was 
achieved 135.5% and 131.83% respectively. Fertility and prolificacy indices 
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were higher in normal season than in extra season, respectively with 23% and 
2.7%.  

If prolificacy was almost similar in the two seasons, fertility was higher in 
normal season. A situation could be explained by the influence of season on 
ovarian activity in sheep, and by the individual factors like, abortion or its low 
production. The scientific literature cites the influence of cysteine on increase 
of the cryobiolocal indexes of frozen ram semen, but research on the direct in 
vivo testing sperm with antioxidants is not exist. (Ibrahim, 1982; Szczesniak-
Fabianczyk, 2003; Zamfirescu 1995)  

 
Table 3. Reproductive performances of ewes after AI with frozen ram semen (tris & 
cystein) 

Farm Season Ewes 
(n) 

Day of AI Pregnant 
ewes(n) 

Lambs 
(n) 

Fertility 
(%) 

Prolificacy 
(%) 

1 Natural 50 22.09.2013 34 48 68 141.1 
1 Extra season 50 7.03.2014 28 36 56 128.5 
2 Natural 94 12.09.2013 75 98 79 130.6 
2 Extra season 46 2.03.2014 31 38 67.3 122.5 
3 Natural 97 5.09.2013 78 105 80.4 134.6 
3 Extra season 70 12.03.2014 43 62 61.4 144.1 

 
Table 4. Reproductive performances of ewes after AI with frozen ram semen (tris & 
Vitamin E) 

Farm Season Ewes 
(n) 

Day of AI Pregnant 
ewes(n) 

Lambs 
(n) 

Fertility 
(%) 

Prolificacy 
(%) 

1 Natural 25 22.09.2013 17 28 68 165 
1 Extra season 20 7.06.2014 9 - 45* - 
2 Natural 44 16.09.2013 29 51 65,90 175,86 
2 Extra season 20 2.03.2014 12 11 60.00 - 
*Pregnancy was established by echography. The reproductive parameters will be calculated after the 
lambing off the ewes at terms. 

 
Regarding insemination with frozen semen diluted in medium Tris + 

vitamin E as an antioxidant, the final results are presented in normal season 
after lamb delivery at the term. The fertility obtained from sheep in normal 
season after two artificial inseminations was performed fecundity of 66.95% 
and a prolificacy of 170.4% (Table 4)  

The results obtained by ultrasound evaluation - at 45 day after artificial 
insemination, shown that fertility was 60%. 

As previously noted in normal season the sheep were inseminated two 
times, after 8 hours of oestrus detection. In extra season, the inseminations 
were performed in sheep with induced oestrus by Chronogest and ECG-500U.  
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We concluded that, the frozen semen, which has diluted in Tris medium 
associated with antioxidants (cysteine, vitamin E), ensured the higher fertility 
rate in normal season of reproduction.  

Our results present an important advantages of artificial insemination 
program for sheep such as: an increasing genetic progress, especially in the 
economic characteristics like milk yield, proteins content and their quality; a 
small number of bucks in the top of the pyramid of improvement can have a 
number of daughters while deficient progeny testing, ensuring a high intensity 
of selection. Also through artificial insemination with frozen semen each 
breeder can have access and can infuse the herd of goats with genes from the 
best breeders tested. Finally, by change breeding and lambing period 
concentration, AI ensures year-round market demanded more meat and milk. 
Also the artificial insemination reduces the threat of disease transmission 
through reproductive tract 
 
 

CONCLUSIONS 
Testing of ram semen frozen in Tris medium supplemented with 

antioxidants in vitro and in vivo allows concluding the following:  
- Ram semen frozen in medium tris-cysteine (10 mM L-cysteine), tris-

vitamin E (1mM vitamin E) as antioxidants realise higher (more than 51%) 
indices of motility and viability after thawing; 

- This sperm possesses good fertilizing ability and ensures the high 
reproductive performances in ewes after twice deep intracervical AI in both 
normal and extra reproductive seasons (about 50%). However, in normal 
season of reproduction fertility rate observed after AI with semen contented 
cysteine as well as vitamin E was higher than in extra season. At the same time 
the insemination with semen frozen in medium with vitamin E in breeding 
season ensured the higher percent of prolificacy (135% versus 170%). 

- Fertility and the prolificacy were higher in normal season of reproduction 
than in extra season, with 23% and respectively 2.7%;  

- Artificial insemination with frozen semen is deposed deep intracervical, 
when the ostium cervical is completely open.  
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