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Abstract: The objective of this study was to compare and contrast pregnancy rate, and financial costs
associated with fixed-time artificial insemination (FTAI) protocols in heifers. A total of 612 16-month-old
Nelore heifers from the municipality of Mojui dos Campos, Pard, Brazil, were utilized in this study. The
animals were divided into three groups of 204 individuals each, designated as Group | (control), Group
Il (Gonadotropin-releasing hormone - GnRH) and Group Ill (Human chorionic gonadotropin - hCG). The
pregnancy rate was evaluated to facilitate a comparison of the results obtained from groups Il and Ill.
Furthermore, an economic analysis was conducted to ascertain the financial costs associated with groups I
and Ill. The data were analyzed using the nonparametric Kruskal-Walli's test, and the comparison between
groups was conducted using the Wilcoxon test. The results indicated a statistically significant difference (p <
0.05) between groups Il and lll in comparison to group | about the pregnancy rate. Moreover, a comparative
analysis of the financial costs associated with groups Il and Ill revealed a notable discrepancy, with group Il
exhibiting a costadvantage of R$ 10,046.00.This outcome can be attributed to the fact that group Il produced
five additional calves compared to group lll. The findings of this study substantiate the assertion that the
utilization of GnRH or hCG in IATF protocols is associated with enhanced pregnancy rates. Additionally, from
a financial perspective, the deployment of GnRH proved to be a more lucrative strategy for the producer.

Key-words: Bos indicus; reproductive efficiency; hormones; ovulation.

Resumo: O presente estudo teve como objetivo comparar a taxa de concepcao e os custos financeiros
de diferentes protocolos de inseminacao artificial em tempo fixo (IATF) em novilhas. Foram utilizadas 612
novilhas Nelore, com 16 meses de idade, oriundas do municipio de Mojui dos Campos, Pard, Brasil. As
novilhas foram divididas em trés grupos de 204 animais distintos, quais sejam: Grupo | (controle), Grupo
Il (Hormonio liberador de gonadotrofina - GnRH) e Grupo Il (gonadotrofina coriénica humana - hCG). Foi
avaliada a taxa de concepcéo para comparar os resultados dos grupos Il e Il e realizada andlise econdmica
para comparar os custos dos grupos Il e lll. Os dados foram analisados por meio do teste ndo paramétrico
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de Kruskal-Wallis e a comparacao entre os grupos utilizou o teste de Wilcoxon. Os resultados reportaram
diferenca (p<0,05) entre os grupos Il e lll, quando comparados ao grupo |, quanto a taxa de concepgao. Ao
comparar os custos financeiros dos grupos Il e lll, verificou-se uma diferenca de R$ 10.046,00 em desfavor do
grupo lll, visto que o grupo Il produziu 5 bezerros a mais que o grupo lll. Este estudo demostrou melhores
taxas de concepg¢ao com a utilizacdo de GnRH ou hCG em protocolos de IATF. Contudo, do ponto de vista
financeiro, o uso do GnRH se mostrou mais vantajoso, proporcionando maior retorno ao produtor.

Palavras-chave: Bos indicus; eficiéncia reprodutiva; horménios; ovulacao.

1. Introduction

The national beef cattle give Brazil the title of the largest commercial herd in the world, being
the second largest power in cattle herd, second only to India . Thus, the national livestock still shows
problems in reproductive management, leaving a deficit in the net production of calves and implying
the income of producers in the national economy. However, with the advancement of the search for the
application of biotechnologies in reproduction, an increase in productivity was noted ™.

In this context, fixed-time artificial insemination (TAIl) is one of the techniques that most help to
increase reproductive rates in livestock @*. Therefore, the use of FTAl in beef cows has become more
widely used in the Brazilian territory, due to the ease of application of synchronization protocols for
ovulation induction ©. In this scenario, there are different hormones used to stimulate heifer induction,
among them gonadotropin-releasing hormone (GnRH) and human chorionic gonadotropin (hCG).

GnRH has been an efficient way to improve heifer conception rates by minimizing the calving
interval @. This hormone aims to induce heifers to ovulate, promoting luteinization, and increasing the
chance of ovulation and conception of heifers after FTAI ¢, On the other hand, the administration of
hCG in the period of formation of the corpus luteum (CL) has a luteotrophic effect, as it increases the
production of progesterone by inducing ovulation, forming an accessory CL, having the power to induce
ovulation of the first dominant follicle at the time of insemination ©.

However, in the related literature, few studies comparing the use of GnRH and hCG in Nelore heifers
were evidenced, and consequently, no information was evidenced that signals which of the two are
more efficient, which may hinder their use in Nelore beef heifers. Based on this information, the objective
of this research was to evaluate the follicular dynamics, conception rate and economic gains in Nelore
heifers using GnRH or hCG submitted to fixed-time artificial insemination (FTAI) protocols in the Eastern
Amazon, in the municipality of Mojui dos Campos-PA, Brazil.

2. Material and methods

2.1 Ethical, location and climate

This study was submitted to and approved by the Ethics Committee on Research and Use of
Animals (CEUA) of the Federal University of Western Pard (UFOPA), protocol number No. 0120230238.
The research was carried out in two rural properties located in the municipality of Mojui dos Campos
(Figure 1). The experiment was carried out in March 2022, the rainiest period of the year®.
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Figure 1. Map of the location of the experiment.

2.2 Experimental animals

A total of 612 Nelore zebu heifers, aged 16 months, with an average weight of 300+30.2 kg, were
kept in a semi-intensive breeding system, with pasture of Brachiaria brizantha cv. Marandu. All animals
had access to mineral salt (Fosbovi® Reproduction DSM) and water ad libitum ad libidum. The selection
of females was performed based on the body condition score (BCS) and gynecological evaluation
through ultrasound. Only animals with 300+30.2 kg of body weight were used, being classified as BCS 3,
considering the 1-lean and 5-obese scales "9, as well as having the presence of corpus luteum (LC) in the
sonographic evaluation, indicating cyclicity, and that had no abnormalities.

The Nelore heifers were divided into three distinct groups of 204 animals each, namely: control
group, GnRH group and hCG group. In the experiment, follicular dynamics were evaluated using GnRH
(GnRH group) and hCG (hCG group) protocols. In another analysis, the experiment evaluated the
conception rate of heifers in the control, GhRH and hCG groups that were submitted to FTAI after the
protocols, and that were diagnosed as pregnancy at gestational diagnosis.

2.3 Experimental design

In the experiment, Zebu females received an intravaginal progesterone (P4) device containing 0.5
g of P4 monodose (Dib Zoets®) at D-0, together with an intramuscular (IM) injection of 2 mg of estradiol
benzoate (Estrogin®, Biofarm, Sdo Paulo, Brazil). In D-8, intravaginal progesterone devices were removed
from these animals, so soon after removal they received three intramuscular (IM) injections of dinoprost
tromethamine (PGF2a, 500ug), 1 mg of estradiol cypionate (E.C.P.%, Zoetis, Brazil) and 400IU of equine
chorionic gonadotropin (eCG) (Novormon?®, Zoetis).

In D-10, the protocol was the same as that used for the treatments evaluated (Figure 2 A), however,
human chorionic gonadotropin (hCG) (1000 IU, Chorulon®, MSD, Brazil) or gonadrotofin-releasing
hormone (GnRH) (0.1 mg Gonadorelin®, I1.M) was applied, depending on the experimental group
evaluated (Figure 2 B and C), subsequently, artificial insemination (Al) was performed, in these heifer
batches (Figure 2). The conception rate of Nelore heifers submitted to FTAI with the same protocols
containing GnRH or hCG was also evaluated.
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Figure 2. Schematic design of the artificial insemination protocol instituted for the control group (A), hCG (B) and GnRH (C).
E.C.P. = Estradiol cypionate; FTAI = fixed-time artificial insemination; PD = pregnancy diagnosis.

S yo ]

2.4 Semen and artificial insemination and evaluation of the conception rate

TAIl animals used in this experiment were inseminated using semen from the same bull and
were inseminated by the same inseminator. Zebu heifers were submitted to transrectal evaluation for
gestational diagnosis by ultrasonography (US) 30 days after TAl, and the presence of a viable embryo
with a heartbeat will indicate pregnancy.

The conception rate was calculated based on the following formula:
TC=NP/NVE
Where:

TC = Conception rate; NP = number of cows conceived; NVT = number of cows studied.
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2.5 Economic analysis

For the economic analysis, the composition of expenses with products and services was carried out,
considering real market values corresponding to the period of analysis (February/2022) (Table 1).

Table 1. Expenses per animal according to products and services performed, Mojui dos Campos, Para, Brazil.

Control Group

Product/Procedure Unit Quantity Cost/animal
Protocol¥ 1 1 30,00
Dose of semen M 1 40,00
Labor Animal 1 30,00
Total - - 100,00
GnRH
Product/Procedure Unit Quantity Cost/animal
Protocol¥ 1 1 30,00
GnRH Mi 2 6,00
Dose of semen Ml 1 40,00
Labor Animal 1 30,00
Total - - 106,00
hCG
Product/Procedure Unit Quantity Cost/animal
Protocol¥ 1 1 30,00
Hcg Ml 1,5 7,00
Dose of semen MI 1 40,00
Labor Animal 1 30,00
Total - - 107,00

Note: GnRH - gonadotropin-releasing hormone; hCG = human choreonic gonadotropin. Based on November 2022 figures.

2.6 Statistical analysis

The data were statistically analyzed, at 5% significance, using the non-parametric Kruskal Wallis
test, because the data did not show normality and the Wilcoxon test was used to compare the groups in
the conception rate.

3. Results

There was a difference between hCG and the control group (p<0.05), as well as between GnRH and
control (p<0.05). for the design fee. However, the animals treated with GnRH administration did not

show significant conception rates when compared to the hCG group (p>0.05) (Figure 3).
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Figure 3. Efeito do tratamento (Controle, GnRH e hCG) na taxa de concepgao de novilhas nelores submetidas a

IATF.

Regarding the economic expenses per treatment and the final yield through calf production, it was
noted that the administration of GnRH and hCG provided a higher financial return when compared to
the control group, with values equivalent to RS 66,426.00 and R$ 56,972.00, respectively. Furthermore,
when comparing GnRH and hCG in financial terms, it was possible to observe that the difference was R$

10,046.00, since the heifers submitted to the GnRH protocol produced five more calves when compared

to hCG.
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Figure 4. Cost dynamics and economic gains for the producer when comparing the control group and hCG.
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Figure 5. Cost dynamics and economic gains for the producer when comparing the control group and GnRH.
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Figure 6. Cost dynamics and economic gains for the producer when comparing the control group, hCG and GnRH.
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4, Discussion

Animals treated with GnRH and hCG administration had higher conception rates compared to the
control. This may be associated with the heifers' responsiveness to the protocol used, with the application
of GNRH and hCG associated with FTAI ", maximizing the secretion of gonadotropins such as FSH and
LH, causing induction and ovulation 2. Other studies have also performed FTAI using the GnRH-based
hormonal protocol in 14-month-old cows, showing a conception rate of 42% in Nelore heifers aged 11 to
14 months using the protocol of estradiol benzoate on DO, eCG, estradiol cypionate and PGF2 alpha on
D8 and GnRH on D10 in FTAI ¥, Gottschall & Silva obtained 35 to 42% of conception in 14-month-old
Nelore heifers, using a different protocol based on estradiol benzoate or Ovsynch.

In the related literature, few studies are observed comparing the use of GnRH and hCG in Nelore
heifers, which demonstrates the importance of this study. When comparing the GnRH and hCG groups,
no significant differences were observed for the conception rate, which may be associated with the
medications used that may have favored ovulation and provided similar conception rates. With different
results from the present study, which may have occurred due to the different protocol, Schmitz et al."®
signaled higher conception rates with the use of GnRH at the beginning and end or only at the end of
the protocol (65%) when compared to hCG (48%).

No differences (p>0.05) were observed between the dominant and ovulatory follicles for the
groups evaluated. This can be justified by the use of eCG, weight and homogeneous BCS of the groups
evaluated, thus, the nutritional strategies may have provided gonadotropin support for the follicles
to grow to an ovulatory size, as the size of the ovulatory follicle influences the rate of ovulation and
luteinization, ensuring greater production of progesterone by the corpus luteum, generating a positive
effect on embryonic survival, since the progesterone concentration is determinant for the conception
rate 9. This fact is also reported in a study with cows 1729,

The homogeneous weight among females may have favored the similar conception rate between
GnRH and hCG administration. This may have occurred because the animals were in good nutritional
status and consequently favored follicular development and similarity in the conception rate @V,
therefore, reproductive success depends on nutritional status 223,

Evaluating cattle of other breeds, such as one-year-old Angus and Brangus and two-year-old
purebred or crossbred Charolais, Breul et al. Vasconcelos et al.?® describe that the administration of
a single intramuscular (IM) route of hCG did not affect the increase in the heifer conception rate. In an
experiment carried out with 67 Nelore heifers, the application of hCG did not improve the gestation rate
and did not present a significant effect (p>0.05) ?°. Buttrey et al. ? report that hCG should increase the
conception rate, and ensure a higher rate of new conceptions, a fact observed in this study because the
conception rate was higher in heifers with hCG administration when compared to the control group.

Corroborating this study, Hazano et al. ®. In a commercial farm in northeastern Japan, he used
heifers in different protocols and identified that treatment with hCG (1500 IU — D5) increased conception
rates, promoting early embryonic development with excellence.

The conception rate was higher in the GnRH group than in the control group. This may be explained
by the fact that GnRH stimulates ovulation and follicular synchronization, which would result in animals
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being more likely to conceive at the time of FTAI GnRH triggers the release of LH and FSH. Therefore,
the absence of an increase in FSH in the females of the control group may contribute to their lower
performance®. These results corroborate Geary et al. ?® who found a conception rate with GnRH (100
g; MI) of 46% at the beginning and end of the protocol and Burns et al. ®® with the application of 100 ug
of GnRH with a conception of 48.2%.

Concomitantly with the results obtained, different studies indicate that heifers showed an effective
response to the application of GnRH, reaching satisfactory conception rates ¢, Corroborating these
results, another experiment carried out during the spring reproductive season (November-February, in
Uruguay, with 911 two-year-old Angus and Hereford heifers, demonstrated that the conception rate of
70% in heifers with the application of GnRH “9,

Regarding the economic expenses per treatment and the final yield through calf production, it was
noted that the administration of GhnRH and hCG provided greater financial return when compared to
the control group. This reinforces the need for cattle breeders to use TAl, as the financial return with the
use of protocols capable of enhancing ovulation and consequently maximizing the conception rate is
notorious “", Therefore, the association of hormonal induction with FTAI can help in the anticipation of
the first calving, this would occur in the same time interval in which females would normally be entering
the reproductive cycle, thus providing a longer reproductive life span of the female, a greater number of
calves, a decrease in the interval between generations and generating more profitability for the owner,
as also stated by Walsh et al. “?, Kerby et al. >, Farrell et al. “» and Mwai et al.*.

5. Conclusion

The study demonstrated that the GnRH and hCG administration protocol can be used to achieve
conception rates between 47% and 49% in Nelore heifers, with both hormones providing similar results.
However, from a financial point of view, the use of GnRH proved to be more advantageous for the
producer.
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