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Abstract: 

Artificial insemination helped to fasten up genetic improvement of productive and reproductive traits in cows. 
Maximum reproductive capacity in cows is one calf in a year. Multiple ovulation and embryo transfer has given 
a further boost to the above potential. In this regard in our study we applied the transfer of frozen embryos 
through non surgical method. We selected 10 cows of the breed Simmental with optimal reproductive condition. 
We synchronized the cows with hormones where we combined progesterone (CIDR), prostaglandin F2 alpha 
and Fertilin (GnRH). We performed embryo transfer on the 8 day after the onset of oestrus. Before insemination 
we evaluated with ultrasound the genital tract and in particular the ovaries to assess the presence of Corpus 
Luteum. We thawed the embryos by putting them in a thermostat with warm water up to 37 0C up to 20 sec. We 
did pregnancy diagnosis 40 days after embryo transfer. From the data it results that 6 out of 10 cows were 
pregnant (60 %). The accuracy of diagnosis was verified again on 75th day of pregnancy and resulted with the 
same degree of pregnancy. Application of embryo transfer with frozen embryos remains a selected technology 
for the benefit of rapid genetic improvement. 
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1. Introduction 

The first embryo transfer success was reported in 
rabbits made by Heapeon 1890 [1, 2, 3]. A successful 
result was obtained by Willet to get a live calf by 
surgical transfer of embryo in bovine [3, 8]. Many 
studies and experiment were conducted in this 
technique in different animals and on human when 
first baby born in 1978. Freezing of embryos is an 
important method of Embryo Transfer (ET) in cattle. 
The benefits derived from this methodology are the 
genetic abilities that are stored for a relatively long 
time. This technique remains a scientific field as well 
as economic. Cow embryos can be easily conserved. 
If procedures are followed correctly, pregnancy rate 
varies from 75-85 % for none-conserved embryos 
under the same conditions  [7, 9]. The following 
protocols have been working well in a variety of 
conditions, but it is necessary to pay attention to some 
details. It must start with good quality embryos up to 
very good embryos that are taken during the eight 
days after oestrus of the donors, embryos should 
freeze about 3-4 hours after taking them. Embryos 
have to be washed/rinsed at least three times with 
flushing solution (ten washings are necessary to be 
done when the embryo is exposed to infections). 
Morphologically embryos should be tested and placed 

in PBS plus 0.4 % BSA (or 10 % serum) and 10 % 
Glycerol (half- frozen) for 10-20 minutes. All the 
above actions should be performed at room 
temperature. Performing procedures should be 
followed by the deployment of labels and recording of 
dates [5, 6]. Evaluated embryos for freezing should be 
placed in 0.25-0.5 cc straws, micro-tubes where an 
amount of solution is already in. An important feature 
has the fluid of paraffin to prevent damage to the 
embryo after freezing. Freezing should be in temp. -7 
°C this temperature can be achieved gradually or 
abruptly. When the straws are for 5 minutes at a 
temperature of -7 °C, embryos are kept at this 
temperature for 10 minutes. Freezing from -7 °C to -
30 °C should be done with 0.5 °C/minute. When 
micro-tubes reach set temperature -30 °C they are put 
in liquid nitrogen (for two to three minutes). Thawing 
of 0.5 cc straws is done by putting them in a container 
with warm water 37°C and keeping it for 20 sec; 0:25 
cc straws are thawed in warm water  37 °C for  15 sec. 
After this procedure, following actions are performed 
at room temperature. 

2. Material and Methods 

The study was conducted during year 2013 
(March - April). For our study we selected 10 cows of 
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Simmental breed. We controlled the cows for their 
general health but especially their reproductive 
organs. Initially cows were treated with hormonal 
preparations for synchronization of oestrus. For this 
purpose, we used CIDR vaginal progesterone (1.38g, 
Pfizer), Prostaglandin F2 alpha (Pfizer) and Fertilin 
(GnRH, Fertilin, Intervet). Synchronization program 
consists of coil placement plus injection of GnRH 
(day 0), coil removal and injection of PGF 2 - alpha 
(day 7), the GnRH injection (day 9). Then we 
discovered the oestrus and we evaluated its intensity. 
We transferred frozen embryos 8 days after the onset 
of oestrus with recto-cervical method. Initially we 
gave epidural anesthesia with Lidocaine (low 
anesthesia). With help of an ultrasound we verified 
the presence of Corpus Luteum, and we transferred 
the embryo in the uterine horn to match with the 
Corpus Luteum. Pregnancy diagnosis was conducted 
twice 40 and 75 days after embryo transfer. The aim 
of this study was to evaluate the degree of 
synchronization of cows in oestrus with hormonal 
method, the presence of Corpus Luteum and their 
number through ultrasound control, application and 
transfer of frozen embryos, the percentage of ET 
pregnancy through ultrasound diagnosis. 

3. Results and Discussion 

As described in the introduction and 
methodology of the study, we aimed to apply the 
transfer of frozen embryos through none-surgical 
route (recto-cervical) 8 days after oestrus in cows. The 
objective of the study was detailed in several 
directions and we got these results.From the above 
data it results with a high degree of synchronization of 
oestrus in cows of the experiment. In most cows’ 
oestrus began to appear about 16 hours after injection 

of the second GnRH. Cows manifested clearly the 
heat and the average duration was on average 17 ± 2 
hours. This degree of synchronization and duration of 
fever is considered good by various authors who have 
experimented in this field. Eight days after the onset 
of oestrus cows were examined by ultrasound to 
evaluate the ovaries for the presence of Corpus 
Luteum and their ovary (left ovary or the right ovary), 
their number and size. The data obtained are reflected 
in the table below. 

Based on the ultrasound examination we have 
these results, all cows had formed 11 Corpus Luteum. 
One cow had Corpus Luteum on both ovaries. Corpus 
Luteum is within normal size in an averaged 2.2 cm in 
diameter. This is good information for its normal 
functioning. Normally a 8 day old Corpus Luteum is 
still in development and with full function for the 
production of progesterone. One of the most important 
moments of the study remains the rate or percentage 
of pregnancy of cows that we transferred the frozen 
embryos. These data were taken through ultrasound 
diagnosis 40 and 75 days after embryo transfer. These 
results are shown in Table 3. Table 3 shows us that 6 
out of 10 cows that we transferred embryos were 
diagnosed pregnant in two dates 40 and 75 days after 
ET. There are several factors that can interfere in this 
process: the necessity of opening the cervix during 
ET, quality of the embryos, technical aspects of 
manipulation and experience of the applicant. 
However the results are comparable with other 
studies. The possibility of uterus infections during 
embryo transfers is a factor that many authors cite. 
Besides the outcome of embryo transfers it also takes 
special importance early diagnosis of pregnancy 
through ultrasound. 

 

Table 1. Information on the degree of synchronization of cows in the experiment 

No. cows Treatment scheme Cows in oesturs % synchronization

10 CIDR+nRH (day 0) PGF2-alfa (day 7) GnRH (day 9) 10 100 

Table. 2 Information on the evaluation of ovarian ultrasound 8 days after oestrus. 

Examined 
cows 

Number 
of CL 

Left 
ovary 

Right 
ovary 

Diameter 
(Ø) 

10 11 4 7 2.2±03 cm 

Table 3. Percentage of pregnancy in cow with embryo transfer 

No. cows 40 days after ET 75 days after ET % of pregnancy 
10 6/10    6/10 (60 %) 
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4. Conclusions 

The study results show that methodical 
combination of three hormones (CIDR, PGF2 - alpha 
and GnRH) for synchronization of oestrus in cows is 
very efficient. The degree of synchronization in our 
study was 100 % of the treated cows (10/10). 

Application of frozen embryos is considered as 
a"difficult” biotechnology the in terms of everyday 
production. Despite this 6 out of 10 cows were 
pregnant or 60%. 

Ultrasound application to estimate the size of the 
Corpus Luteum is a good method that influences the 
survival of embryos. In this case the diameter of CL is 
2.2 ± 0.3 cm. 

Ultrasound pregnancy control on days 40 and 75 
after embryo transfers confirm its safety. In both date 
of control we had the same result. 
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