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Abstract

The objective of the research was to evaluate the reproductive and economic efficiency of two protocols (estradiol benzoate - EB
and estradiol cypionate - EC) of fixed-time artificial insemination (FTAI) in Gyr cattle under tropical conditions. The presence of es-
trus and pregnancy percentage in 22 dairy Gyr cows were evaluated. It was registered that 100% of the cows presented estrus and
45% pregnancy for each treatment. No differences in pregnancy were found between treatments, however, protocol Il based on EB
generated more costs. In this sense, the application of EC as an ovulation inducer should be applied to perform FTAI because it has

the same efficiency and is less expensive, it would help sustainability and improve the profitability of the farm.
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Introduction

Infertility in cattle herd becomes a pathophysiological condition called “reproduction and production disease” and with the lack of
unplanned technical management it has been spreading in livestock activity [1]. Infertility, by affecting the productive performance of the
herd, also negatively affects the return on investment in livestock. That is why, the efficiency of reproduction constitutes an important and
crucial role in the productivity and profitability of livestock activity [2]. Currently, the use of different protocols for estrus synchroniza-
tion are based on the use of progestogens, for example, intravaginal devices that contain progesterone for the synchronization of estrous
cycle, is one of the most used [3]. Despite strategic planning and the use of these agents that allow estrus to be synchronized, the results

obtained by implementing artificial insemination programs, in terms of fertility after estrus synchronization, are still low [4].

Reproduction and its management form a component of economic importance for the success of the dairy activity. The detection of
estrus in time is vital for production programs of calves per cow, liters of milk per cow and kilos of meat per cow [5], and the incorrect
detection of estrus is related to the loss of economic benefits due to the time intervals between births, higher cost investment in veterinary
products, labor, among others [6]. In cattle, as in all species, reproductive life is described as the time from first calving to death. Dairy
cows typically produce milk 80% to 90% of their time and the remaining time is called the dry period when they prepare for their next
calving. In countries specialized in the dairy industry, the useful life of a cow is from 2 years to 6 years, however, there is a natural life
expectancy of dairy cattle that is up to 20 years [7].
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In addition, in order to improve the response of protocols for obtaining estrus with intra vaginal device, the application of other hor-
mones such as gonadotropin-releasing hormone, equine chorionic gonadotropin, and estradiol has been implemented [8,9]. However, at
the level of the Peruvian tropics, there is still this deficiency of response information to estrus synchronization protocols in bovines of Bos
indicus descent. The works carried out are scarce and more information is still required in this regard, particularly in Bos indicus cattle
under tropical conditions. In this sense, the research objective was to evaluate reproductive efficiency in Gyr cows through the application

of two protocols with estradiol under tropical conditions.
Materials and Methods
Geographic location

The research was carried out at the Estacion Experimental Agraria el Porvenir (EEA - El Porvenir), Instituto Nacional de Innovacién
Agropecuaria - INIA, district of Juan Guerra, province and department of San Martin, Peru, located at 6° 35’ 49” S and 76° 18’ 55” W, at an

altitude of 229 meters above sea level, with average annual temperature of 26°C and average annual rainfall of 1337 mm.
Animal handling

The experiment was carried out from November 2 to 12, 2020 and worked with 22 multiparous Gyr (Bos indicus) females aged be-
tween 5 and 9 years, with body condition 3, on a scale of 1 to 5, where 1 represented slender animals and 5 indicates obese cattle [10].
The cows were kept under grazing conditions 24 hours a day with Brachiaria decumbens grass and received a feed supplement of 1 kg of

commercial feed with 17% protein and water was supplied ad libitum.
Protocol implementation

To the 22 cows on day zero, an intravaginal device (DISPOCEL max) of 1.2g of natural progesterone was placed, and 2 mg of estradiol
benzoate was applied intramuscularly. On the eighth day, the device was removed and subdivided into two groups of 11 cows each. Group
I received 25 mg of prostaglandin F2a plus equine chorionic gonadotropin and 1 mg of estradiol cypionate, and to group 11, 25 mg of pros-
taglandin F2a plus equine chorionic gonadotropin was applied. On the ninth day, group Il received a dose of 1 mg of estradiol benzoate

intramuscularly. Finally, on the tenth day, artificial insemination was performed at a fixed time in both groups (Figure 1).

Figure 1: Protocol description. ID: Intravaginal Device, EB: Estradiol Benzoate, IDR: Intravaginal Device Removal, PGF2a: Prostaglandin
F2a, eCG: Equine Chorionic Gonadotropin, EC: Estradiol Cypionate, FTAI: Fixed-Time Artificial Insemination.
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Estrus detection, FTAI and pregnancy diagnosis

The detection of estrus was through the use of mounting detector patches or labels, which were pasted on the rump of each cow. The
patch has a characteristic gray color and is discolored by the mounting action of other animals and shows a fluorescent color indicating
the time to perform fixed-time artificial insemination (FTAI). The IATF was performed approximately 54 hours after removing the intra-
vaginal device, a dose of frozen-thawed semen of 0.5 ml was applied. Pregnancy diagnosis was made by transrectal palpation 60d after
insemination with ultrasound (Draminski® ultrasound scanners, Poland) and the presence or absence of developmental structures of an

early gestation fetus was identified.

Economic analysis

The cost of artificial insemination was determined based on the price of the hormone doses and the labor of the technician.
Data analysis

The data were evaluated through a descriptive analysis to determine the presence of estru and pregnancy percentage.
Results and Discussion

In this research it was evidenced that all the cows showed estrus after application of the protocol treatment (estradiol benzoate and
estradiol cypionate). These results are in agreement with the reports of Pérez., et al. [11], who studied the response of two protocols in
the gestation of the Caquetefio Creole breed, but differ from the findings of Peralta,, et al. [12], who carried out the study in commercial
Brahman cows, reported percentages of females in estrus of 79% and 72% estradiol benzoate and estradiol cypionate. The differences in
response to the application of treatments could be due to the physiological response of each breed, type of food and agroclimatic condi-
tions in the areas where each animal is raised [13,14]. When postpartum cows are induced to ovulate with estradiol cypionate or human
chorionic gonadotropin for artificial insemination programs, injection of cypionate has been observed to increase the percentage of cows
showing estrus after removal of the intravaginal progesterone device. In this sense, the expression of estrus is very important and it is
stimulated by increasing estradiol concentrations at a time when progesterone is low. Effects that occur in the preovulatory period such
as the expression of estrus, induction of gonadotropin peak that induces ovulation, and sperm transport can occur due to preovulatory

secretion of estradiol by a dominant follicle that affects important physiological processes for the establishment of pregnancy [15].

The pregnancy rate is detailed in figure 2. In general, of the 22 cows, 45% became pregnant and 55% did not respond to the protocol,
likewise, 45% pregnancy was found for each treatment. The results of this study were lower than those reported by Pfeifer, et al. [9],
who evaluated the analogous effect of prostaglandin F2a on pregnancy rate in crossbred Aberdeen Angus cows and reported a pregnancy
range of 54.9% to 55.1% for cows treated with estradiol cypionate and estradiol cypionate plus prostaglandin F2a, respectively, however,
they also found no differences between treatments. Previous studies indicate that prostaglandin F2a acts primarily through a local mecha-
nism, requiring a higher developmental stage of preovulatory follicles compared to the action of estradiol cypionate [16]. In Gry-Holstein
crossbred cows, when comparing estradiol benzoate and prostaglandin F2a as ovulation inducers, values of 40.7% and 38.2% were found

for estradiol benzoate and prostaglandin F2a, respectively [17], these values were lower than those recorded in this study.
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Figure 2: Percentage of pregnancy of Gyr cows applying two types of protocol. EC: Estradiol Cypionate, EB: Estradiol Benzoate.

The economic efficiency of protocols used is detailed in table 1. A higher cost was recorded when using BE (251.43 soles/cow) com-
pared to CE (225.58 soles/cow). The higher cost of BE protocol could be due to the use of labor for technician and labor for the confine-
ment of cows and for second dose of BE on day 9. When applying BE in the IATF protocol, it increases by 25.85 soles per cow. When

comparing the pregnancy percentage between protocols, we found no differences between treatments, so it is advisable to work with CE
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to perform FTAI because it would reduce the cost of the protocol and reduce stress in the cows.

Estradiol cypionate
Input Unit Quantity (dose/cow) Unit price (S/.) Sub-total (S/.)

ID Unit 1.00 45 45.00
EB mg 2.00 0.93 1.86
PF2a ml 0.01 2.25 0.02
eCG ml 2.00 25 50.00
EC ml 1.00 1.7 1.70
UL Hour 0.30 40 12.00
SL Hour 0.30 50 15.00

IS Dose 1.00 100 100.00

Cost per cow (S.) 225.58

Total cost of treatment (S/.) 2481.4075
Estradiol benzoate

ID Unit 1.00 45 45.00
EB- first dose Mg 2.00 0.93 1.86
PF2a ml 0.01 2.25 0.02
eCG ml 2.00 25 50.00
EB- second dose mg 1.00 25 25.00
UL Hour 0.36 40 14.55
SL Hour 0.30 50 15.00

IS Dose 1.00 100 100.00

Cost per cow (S.) 251.43

Total cost of treatment (S/.) 2765.71

Table 1: Economic efficiency of two protocols for fixed-time artificial insemination.

ID: Intravaginal Device, EB: Estradiol Benzoate, ID: Intravaginal Device, PF2a: Prostaglandin F2a, eCG: Equine Chorionic Gonadotropin, EC:

Estradiol Cypionate, US: Unskilled Labor, SL: Skilled Labor, 1S: Imported Semen.
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The evaluation of different protocols allows optimizing the investment costs for production of bovines, this allows a greater number
of pregnancies per cow and therefore the greater the economic value of each cow [19]. To maintain and improve the productivity per unit
of time of the cattle herd, it is necessary to reduce the costs in each reproductive stage of the cow [5]. An important economic component
is reproductive management, which includes the costs of protocols, detection of estrus, technical expertise, good balanced nutrition in

nutrients and animal welfare [19].
Conclusion

The results of this research suggest that the use of estradiol cypionate in estrus synchronization protocols increases the pregnancy rate
by fixed-time artificial insemination as well as estradiol benzoate in Gyr cows. In this sense, the application of cypionate could be used

successfully to induce ovulation in Bos indicus cattle because it is less expensive compared to the use of estradiol benzoate.
Acknowledgements

This research was funding by project “Mejoramiento de la Disponibilidad y Acceso del Material Genético Mediante el Uso de Técnicas
de Biotecnologia Reproductiva en Ganado Bovino Tropical en las Regiones de San Martin, Loreto y Ucayali” through its executing unit

Direccién de Desarrollo Tecnolégico Agrario of the Instituto Nacional de Innovacién Agraria (INIA) [with CUI N° 2338934].
Conflict of Interest

The authors declare that they have no conflict of interests.

Bibliography

1. Ayad A, et al. “Evaluation of norgestomet Crestar® on oestrus synchronization and reproductive performance of dairy cows in Alge-
ria”. Asian Pacific Journal of Reproduction 4.1 (2015): 54-60.

2. Parkinson TJ. “Infertility in the cow due to functional and management deficiencies”. In Veterinary reproduction and obstetrics. WB
Saunders (2019): 361-407.

3. Quirino M,, et al. “Follicular dynamic and reproductive performance of gilts submitted to estrous cycle synchronization using two dif-

ferent progestogen sources”. Theriogenology 158 (2020): 31-38.

4. Figueira LM, et al. “Preovulatory follicular dynamics, ovulatory response and embryo yield in Lacaune ewes subjected to synchro-

nous estrus induction protocols and non-surgical embryo recovery”. Theriogenology 145 (2020): 238-246.

5. De Vries A and Marcondes MI. “Review: Overview of factors affecting productive lifespan of dairy cows”. Animal 14.S1 (2020): s155-
s164.

6. Pereira MH,, et al. “Effects of estradiol cypionate dose as an ovulatory stimulus on reproductive performance of lactating dairy cows

during the summer season”. Theriogenology 182 (2022): 110-118.

7. Urie NJ, et al. “Preweaned heifer management on US dairy operations: Part V. Factors associated with morbidity and mortality in
preweaned dairy heifer calves”. Journal of Dairy Science 101.10 (2018): 9229-9244.

8. Ferraz PA, et al. “Factors affecting the success of a large embryo transfer program in Holstein cattle in a commercial herd in the south-
east region of the United States”. Theriogenology 86.7 (2016): 1834-1841.

Citation: José Américo Saucedo-Uriarte, et al. “Reproductive and Economic Efficiency of Two Fixed-Time Insemination Protocols for Gyr
Cattle Under Tropical Conditions”. EC Veterinary Science 7.5 (2022): 02-07.


https://www.sciencedirect.com/science/article/pii/S2305050014600592
https://www.sciencedirect.com/science/article/pii/S2305050014600592
https://www.semanticscholar.org/paper/Infertility-in-the-Cow-Due-to-Functional-and-Parkinson/aab3b2827ce031f25a59d91f3ba89e65f24b92d0
https://www.semanticscholar.org/paper/Infertility-in-the-Cow-Due-to-Functional-and-Parkinson/aab3b2827ce031f25a59d91f3ba89e65f24b92d0
https://www.sciencedirect.com/science/article/abs/pii/S0093691X20304842
https://www.sciencedirect.com/science/article/abs/pii/S0093691X20304842
https://pubmed.ncbi.nlm.nih.gov/31753477/
https://pubmed.ncbi.nlm.nih.gov/31753477/
https://pubmed.ncbi.nlm.nih.gov/32024570/
https://pubmed.ncbi.nlm.nih.gov/32024570/
https://www.sciencedirect.com/science/article/abs/pii/S0093691X22000425
https://www.sciencedirect.com/science/article/abs/pii/S0093691X22000425
https://www.sciencedirect.com/science/article/pii/S0022030218305861
https://www.sciencedirect.com/science/article/pii/S0022030218305861
https://pubmed.ncbi.nlm.nih.gov/27364084/
https://pubmed.ncbi.nlm.nih.gov/27364084/

Reproductive and Economic Efficiency of Two Fixed-Time Insemination Protocols for Gyr Cattle Under Tropical Conditions

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

07

Pfeifer LF, et al. “Different protocols using PGF2a as ovulation inducer in Nelore cows subjected to estradiol-progesterone timed Al
based protocols”. Theriogenology 120 (2018): 56-60.

O’Leary N, et al. “Validation of an Automated Body Condition Scoring System Using 3D Imaging”. Agriculture 10.6 (2020): 246.

Pérez LA, et al. “Evaluacién de dos protocolos de inseminacion artificial a término fijo (IATF) con dos inductores de ovulacién (ben-
zoato de estradiol y cipionato de estradiol) en vacas raza criollo caquetefio en el departamento del Caquetd”. REDVET. Revista Elec-
tronica de Veterinaria 16.9 (2015): 1-11.

Peralta-Torres JA., et al. “Comparaciéon del cipionato de estradiol vs benzoato de estradiol sobre la respuesta a estro y tasa de gestacidon

en protocolos de sincronizacién con CIDR en novillas y vacas Bos indicus”. Universidad y Ciencia 26.2 (2010): 163-169.

Mabpletoft R]., et al. “Evolution of knowledge on ovarian physiology and its contribution to the widespread application of reproductive
biotechnologies in South American cattle”. Animal Reproduction 15.1 (2018): 1003-1014.

Patterson DJ., et al. “1168 Physiological and management advances enhancing adoption of applied reproductive management proce-
dures in beef cattle”. Journal of Animal Science 94.5 (2016): 560-561.

Randel RD.,, et al. “Exogenous PGF2a enhanced GnRH-induced LH release in postpartum cows”. Theriogenology 45.3 (1996): 643-654.

Blevins CA.,, et al. “Milking frequency, estradiol cypionate, and somatotropin influence lactation and reproduction in dairy cows”.
Journal of Dairy Science 89.11 (2006): 4176-4187.

Pfeifer LF, et al. “Prostaglandin F2a or estradiol benzoate to induce ovulation in timed artificially inseminated dairy cows”. Pesquisa
Agropecudria Brasileira 51.6 (2016): 738-744.

Pinedo PJ., et al. “Dynamics of culling risk with disposal codes reported by Dairy Herd Improvement dairy herds”. Journal of Dairy
Science 93.5 (2010): 2250-2261.

Ritter C., et al. “The complex relationship between welfare and reproduction in cattle”. Reproduction in Domestic Animals 54.3 (2019):
29-37.

Volume 7 Issue 5 May 2022
©All rights reserved by José Américo Saucedo-Uriarte., et al.

Citation: José Américo Saucedo-Uriarte, et al. “Reproductive and Economic Efficiency of Two Fixed-Time Insemination Protocols for Gyr
Cattle Under Tropical Conditions”. EC Veterinary Science 7.5 (2022): 02-07.


https://pubmed.ncbi.nlm.nih.gov/30092375/
https://pubmed.ncbi.nlm.nih.gov/30092375/
https://www.researchgate.net/publication/342510523_Validation_of_an_Automated_Body_Condition_Scoring_System_Using_3D_Imaging
https://www.redalyc.org/pdf/636/63641785003.pdf
https://www.redalyc.org/pdf/636/63641785003.pdf
https://www.redalyc.org/pdf/636/63641785003.pdf
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0186-29792010000200004
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0186-29792010000200004
https://www.animal-reproduction.org/article/doi/10.21451/1984-3143-AR2018-0007
https://www.animal-reproduction.org/article/doi/10.21451/1984-3143-AR2018-0007
https://academic.oup.com/jas/article-abstract/94/suppl_5/560/4766994?redirectedFrom=fulltext
https://academic.oup.com/jas/article-abstract/94/suppl_5/560/4766994?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/16727826/
https://pubmed.ncbi.nlm.nih.gov/17033004/
https://pubmed.ncbi.nlm.nih.gov/17033004/
https://www.scielo.br/j/pab/a/BrzzWTSGZBqz6jq7ZYk8Jph/?lang=en
https://www.scielo.br/j/pab/a/BrzzWTSGZBqz6jq7ZYk8Jph/?lang=en
https://pubmed.ncbi.nlm.nih.gov/20412941/
https://pubmed.ncbi.nlm.nih.gov/20412941/
https://pubmed.ncbi.nlm.nih.gov/31512321/
https://pubmed.ncbi.nlm.nih.gov/31512321/

