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Abstract

Malinova, R. & Karamfilov, S. (2022). Study of two different protocols for estrus synchronization in Aberdeen 
Angus cows in Bulgaria. Bulg. J. Agric. Sci., 28 (Supplement 1), 38–41

Two protocols for synchronization of oestrus and ovulation of cows (n-22) were compared. The Cows which were syn-
chronized were aged between 3 and 5 years, of the Aberdeen Angus breed, bred in Bulgaria. The first protocol was based on a 
standard protocol for synchronization with PRID delta progesterone device with delayed time of eCG treatment. The second 
group of 12 cows was under modified OvSynch protocol with extra eCG administered on day 8. We found that the total preg-
nancy rate for the first protocol was 80% and for the second protocol – 58,3%. The total pregnancy rate was 69.2%. In the first 
group calving rate was lower – 50%, than the pregnancy rate – 80%. The pregnancy losses observed were 37%. In the second 
group there were no pregnancy losses – the pregnancy rate and the calving rate in the group were equal – 58.3%.
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Introduction

The beef cows service in Bulgaria is usually natural- 
with the use of the bulls in the herds. In the recent years, 
the reproduction organization in the beef cattle herds has 
been improved by the application of estrus synchronizations 
which brings substantial benefits (Chaudhari et al., 2018). 
The estrus synchronization in beef cows is a powerful tool 
which may help for the overall planning of the beef calves 
production (Malinova et al., 2021). The Fixed-time Artificial 
Insemination Protocols (FTAI) facilitate the wide-range ap-
plication of the artificial insemination in beef cattle mainly 
by eliminating the need to ascertain estrus (Bó et al., 2016). 
The protocols with fixed-time artificial insemination achieve 
pregnancy rates from 50-60% (Bó & Baruselli, 2014) to 70-
90% (Sales et al., 2019). The estrus and ovulation synchro-
nization followed by a fixed-time artificial insemination is 
an effective method for the introduction of the best genetic 
material in the herds by means of artificial insemination (Bó 
and Baruselli, 2014). So as a certain synchronization proto-

col to be widely applicable, it needs to be cheap i.e. involv-
ing less investments and labour, which may be achieved with 
reduction in the number of manipulations (Bó et al., 2014; 
Whittier et al., 2013). The cost of the protocols is directly 
affected not only by the number of manipulations performed 
but also by the cost of the veterinary-medical materials used 
(Malinova et al., 2020).

The aim of our study is to examine the effectiveness of 
two different estrus synchronization protocols with fixed-
time artificial insemination in cows of the Aberdeen Angus 
cattle breed, reared in Bulgaria.

Materials and Methods

The study was carried out in 2020. Protocols for syn-
chronization of the estrus and ovulation of cows (n-22) of 
the Aberdeen Angus cattle breed, reared in a farm in Ko-
vachitsa, region Montana were studied. The cows were aged 
between 3 and 5 years, divided into two groups depending 
on the synchronization protocol. The selection of cows for 
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the experiment was based on an ultrasound examination and 
optimal physical status and was performed one month prior 
the synchronization. The cows selected under the respective 
reproductive health and optimal physical status criteria were 
separated in an individual box so as easier observation and 
manipulation to be ensured in the newly-formed group. All 
cows in the group were reared separately until calving. The 
cows included in the trial synchronization were in breeding 
condition and healthy reproductive system; the stage of estrus 
cycle was not taken into account. The location of the farm is 
suitable for breeding a beef cattle. The breeding technology 
in the building is free- in groups on deep litter bedding. The 
manner of rearing is barn-pasture. The period when the cows 
are on pasture all the time is from June until the beginning 
of November. The farm is single-sector, non-specialized and 
has a full reproductive cycle.

Two different protocols were developed for the estrus 
and ovulation synchronization. The artificial insemination of 
all cows in the groups was performed with a conventional se-
men. On day 50 after the performance of the artificial insem-
ination, the animals were examined with an ultrasound for 
diagnosis of pregnancy. A portable ultrasound ‘WED3000V 
with a linear transducer at frequency of 6.5MHz was used for 
the ultrasound examinations. During the manipulations the 
animals were fixed in a crush and all requirements and con-
ditions for the performance of the activities were observed. 

The pregnancy rates data were statistically processed 
with the use of MS Office Excel.

Results and Discussion

Two different protocols for synchronization of the estrus 
and ovulation in cows of the Aberdeen Angus cattle breed 
were developed and tested for the purpose of the present 
study. Figure 1 displays Protocol 1 (Pr. 1) in which a group 
of 10 cows was subject to modified PRID – Synch protocol 
and timed artificial insemination (TAI) (Figure 1). On day 0, 
each animal was administered 100 μg GnRH (gonadorelin) 

or 2 ml OVARELIN® and inserted PRID delta progester-
one-releasing intravaginal devices for cows containing 1.55 
g progesterone each. The removal of the intravaginal proges-
terone-releasing devices was performed after they have re-
mained in the vagina for 7 days along with the simultaneous 
administering of PGF2α (Cloprostenolum). Equine serum 
Gonadotrophin (eCG) (Syncrostim, 500 IU) was adminis-
tered on day 8. The artificial insemination was performed at 
a fixed time on 72th hour after the removal of the progester-
one-releasing devices in combination with 100 μg GnRH per 
animal, intramuscular. 

Figure 2 displays Protocol 2 (Pr. 2) for estrus synchroni-
zation in which no progesterone-releasing devices were used. 
The purpose was to examine the success rate of a protocol 
with a lower cost which could minimize the service expenses 
of the same type and number of manipulations. Each ani-
mal was administered 100 μg GnRH or 2 ml OVARELIN® 
on day 0, on day 7 the cows were treated with PGF2α, and 
on day 8 with eCG, 500 IU. The artificial insemination was 
carried out on the 10th day after the initiation of the treat-
ment, and 100 μg GnRH was administered once again. 50 
days later the cows were examined with an ultrasound for the 
diagnosis of pregnancy.

Table 1 displays the results of the application of the two 
examined synchronization protocols in cows. The average 
pregnancy rate of the two synchronized groups was 69,2%. 
We ascertained that in Pr. 1, where progesterone-releasing 
devices were used, the pregnancy rate was considerably 
higher- 80% unlike in the second scheme – 58.3, with no 
significant differences reported. Protocol 1 was a modified 
variant of one of the protocols examined in a previous ours 
study in which the pregnancy rate was 75.6% (Malinova et 
al., 2020). The only difference between the two schemes was 
that the eCG treatment was put back by one day so as hyper 
stimulation of the ovaries and a potential earlier ovulation in 
some of the animals to be avoided. Nevertheless, the differ-
ence between the results of the two protocols was insignifi-
cant and it may be due to other factors. The values reported 

Fig. 1. PRID delta-based protocol for synchronization (Pr.1) of the estrus and artificial insemination  
with a fixed-time artificial insemination (FTAI) in beef cows of the Aberdeen Angus cattle breed
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for the PRID- delta protocol correspond to most of the stud-
ies. Bó & Baruselli (2014) ascertain stability in the results of 
the estrus synchronization with protocols in which control 
is exercised over the follicular growth and estrus; they mark 
pregnancy rates of approximately 50-60% for a period of 10 
years. Another study of Randi et al. (2021) shows that the 
use of GnRH and the application of artificial insemination in 
beef cattle results in pregnancy rates within 49-54%.

The purpose of the second protocol studied was the ex-
amine the possibility for application of a modified OvSynch 
protocol in beef cows. The additional treatment of cows with 
eCG on day 8 was main difference in this protocol from most 
of the protocols of this type applied. The pregnancy rate 
achieved after the implementation of this protocol (58.3%) 
was higher than that reported by a range of authors after the 
implementation of OvSynch protocols. Under similar proto-
col, Geary et al. (1998) ascertain a pregnancy rate of 54%, 
Hon et al. (2018) also report results close to ours- 57.1%. 
Cabrera et al. (2021) achieve pregnancy rates from 30.3% to 
42.6% upon examining protocols of this type but with refer-
ence to dairy cows.

Upon accounting the calving rate, we ascertained that it 
was relatively low in group one – 50% i.e. there were preg-
nancy losses. No pregnancy losses were observed in second 
group where the pregnancy and calving rates of the group 
were equal – 58.3%. Due to the fact that the pregnancy diag-
nosis was carried out late- on the 50th day after the artificial 
insemination, the pregnancy losses after this period may be 
classified as fetal deaths. Santos et al. (2016) report pregnan-
cy losses from 5.4 to 12.4% in the different groups. Less than 

6% pregnancy losses are observed in beef cattle after the first 
month of pregnancy and they are mainly due to the environ-
mental factors (Reese et al., 2020). The reasons for the high 
pregnancy losses rate need to be further investigated.

Conclusion

Two protocols for estrus synchronization in cows of the 
Aberdeen Angus cattle breed were studied and the average 
pregnancy rate after the synchronization performed was 
69.2%.

We ascertained that the pregnancy rate after the first pro-
tocol involving PRID – delta device was higher – 80%, than 
in the second one – 58.3%.

Upon reporting the calving rate of all cows included in 
the synchronization, it was ascertained that the calving rate 
of the first group was considerably lower. Medical exam-
ination detected pregnancies in 8 of 10 inseminated cows, 
and of those, only 5 calved. All cows from the second group 
which were diagnosed with pregnancies calved i.e. the preg-
nancy and calving rate of the group were equal – 58.3%.

References 

Bó, G. A. & Baruselli, P. S. (2014). Synchronization of ovulation 
and fixed-time artificial insemination in beef cattle. Animal, 
8(1), 144-50. doi:10.1017/S1751731114000822.

Bó, G. A., de la Mata, J. J., Baruselli, P. S. & Menchaca, A. 
(2016). Alternative programs for synchronizing and resynchro-
nizing ovulation in beef cattle. Theriogenology, 86(1), 388-96. 
doi: 10.1016/j.theriogenology.2016.04.053.

Cabrera, E. M., Lauber, M. R., Valdes-Arciniega, T., El Azzi, 
M. S., Martins, J. P. N., Bilby, T. R. & Fricke, P. M. (2021). 
Replacing the first gonadotropin-releasing hormone treatment 
in an Ovsynch protocol with human chorionic gonadotropin 
decreased pregnancies per artificial insemination in lactating 
dairy cows. Journal of Dairy Science, 104 (7), 8290-8300. 
https://doi.org/10.3168/jds.2021-20274.-

Chaudhari, A., Haque, N., Jamnesha, N., Bhalakiya, N., Patel, 
G., Madhavatar, M. & Patel, P. (2018). Synchronization of 

Fig. 2. Protocol for estrus synchronization and artificial insemination (Pr.2) with a fixed-time artificial insemination 
(FTAI) in beef cows of the Aberdeen Angus cattle breed

Table 1. Pregnancy rates upon testing of schemes for es-
trus synchronization in cows of the Aberdeen Angus cat-
tle breed
Protocol N Pregnancy rate, % Calving rate, %
1 10 80.0 50. 0 
2 12 58.3 58.3 
Total 22 69.2 54.54

https://doi.org/10.1016/j.theriogenology.2016.04.053
https://doi.org/10.3168/jds.2021-20274.-


41Study of two different protocols for estrus synchronization in Aberdeen Angus cows in Bulgaria

Estrus: A reproductive management tool in veterinary practice. 
International Journal of Current Microbiology and Applied 
Sciences, Special Issue-7, 1511-1519.

Geary, T. W., Whittier, J. C., Downing, E. R., LeFever, D. G., 
Silcox, R. W., Holland, M. D., Nett, T. M. & Niswender, G. 
D.  (1998). Pregnancy rates of postpartum beef cows that were 
synchronized using Syncro-Mate-B® or the Ovsynch proto-
col. Journal of Animal Science, 76 (6), 1523–1527. https://doi.
org/10.2527/1998.7661523x.

Hon, F. K., Laychagin, E. A. & Aleksandrova, G. N. (2018). 
Regulation of the reproductive functions of cows in beef cattle 
breeding (Regulirovanie vosproizvoditelynoy funktsii korov v 
myasnom skotovodstve). Аktualynaye problemay zhivotnovod-
stva v usloviyah importozameshteniya, 317-323 (Ru).

Malinova, R., Karamfilov, S. & Nikolov, V. (2020). Study of pro-
tocols for synchronization of estrus in heifers with sex-sorted 
semen. Scientific Papers: Series D, Animal Science - The Inter-
national Session of Scientific Communications of the Faculty 
of Animal Science, 63(2), 195-199 

Malinova, R., Karamfilov, S. & Nikolov, V. (2021). Study of pro-
tocols for synchronization of estrus in beef cattle. Agricultural 
Sciences, 13(28), 91-98.  DOI: 10.22620/agrisci.2021.28.010.

Randi, F., Kelly, A. K., Parr, M. H., Diskin, M. G., Lively, F., 
Lonergan, P. & Kenny, D. A. (2021). Effect of ovulation syn-
chronization program and season on pregnancy to timed artifi-
cial insemination in suckled beef cows, Theriogenology, 172, 
223-229, doi: 10.1016/j.theriogenology.2021.06.021.

Reese, S. T., Franco, G. A., Poole, R. K., Hood, R., Fernadez 
Montero, L., Oliveira Filho, R. V., Cooke, R. F. & Pohler, 
K. G. (2020). Pregnancy loss in beef cattle: A meta-analysis. 
Animal Reproduction Science, 212,  106 – 251. https://doi.
org/10.1016/j.anireprosci.2019.106251.

Sales, J. N., Simões, L. M. S., Orlandi, R. E., Lima, E. A., San-
tos, A. P. C., Bottino, M. P., Leite da Silva, L. A., de Souza, 
J. C., Dias, M. M., Massoneto, J. P. M., Scandiuzzi, L. A., 
Freitas, B. G.,  Guerreiro, B. M. & Bastos, M. R. (2019). 
Pre-TAI protocol strategies in beef and dairy cows. Animal Re-
production, 16 (3), 402-410.

Santos, V. G., Carvalho, P.D., Maia, C., Carneiro, B., Valenza, 
A., Crump, P. M. & Fricke, P. M. (2016). Adding a second 
prostaglandin F2α treatment to but not reducing the duration of 
a PRID-Synch protocol increases fertility after resynchroniza-
tion of ovulation in lactating Holstein cows. Journal of Dairy 
Science, 99(5), 3869-3879. doi: 10.3168/jds.2015-10557.


