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Human chorionic gonadotropin a tool in the transfer of frozen embryos in
double-purpose cows used as recipients

Gonadotrofina coriénica humana como instrumento na transferéncia de
embrides congelados em vacas de duplo propdsito utilizadas como
receptoras

La gonadotropina corionica humana una herramienta en la transferencia
de embriones congelados en vacas de doble proposito utilizadas como
receptoras
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ABSTRACT
The aim of this study was to evaluate the use of human chorionic gonadotropin at the time
applied is performed embryo transfer (day 7) on pregnancy rate in embryo recipient cows in
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dual purpose cattle, as recipients are used F1 cows (Holstein x Zebu and Zebu x Creole), totaling
300 cows cycling, regardless of the number of births. To synchronize, we used an ear implant
containing 3 mg of progestogen norgestomet for 9 days, plus an intramuscular injection (IM)
of 3 mg of norgestomet and 5 mg estradiol valerate. At implant removal, was applied 400 1U
of equine chorionic gonadotropin (eCG) in both groups. The cows that showed oestrus, were
transferred on day 7 of having submitted, only the cows were transferred to a rectal palpation
had a corpus luteum of quality 2 and 3, using frozen embryos. The study was divided into two
groups: group 1 (control with 70 cows) and group 2, treated with 1500 1U of eCG with 72 cows.
Pregnancy diagnosis was performed at 60 days, the embryo transfer. The results were evaluated
with a randomized design and statistical analysis, we used a Student t-test to determine the
difference between the two groups. The results of this study show a significant difference (P
<0.05) in pregnancy rates, demonstrating that treatment with eCG at the embryo transfer
increases pregnancy rates in cows transferred. Concluding that eCG treatment (1500 IU)
resulted in higher pregnancy rate for the group treated 37 pregnant cows (51.3%) vs. the control
group 29 cows pregnant (41.4%) (P <0.05).

Keywords: human chorionic gonadotropin, reception, dual purpose cows, embryo transfers.

RESUMO

O objetivo deste trabalho foi avaliar o uso da gonadotrofina coridnica humana no momento em
que ¢ aplicada a transferéncia embrionéria (dia 7) sobre a taxa de prenhez em vacas receptoras
de embri&o em bovinos de dupla finalidade, pois séo utilizadas receptoras F1 (Holandés x Zebu
e Zebu x Crioulo), totalizando 300 vacas ciclando, independente do numero de partos. Para a
sincronizacao, foi utilizado um implante auricular contendo 3 mg de progestageno norgestomet
por 9 dias, além de uma injecao intramuscular (IM) de 3 mg de norgestomet e 5 mg de valerato
de estradiol. Na remocéo do implante, foi aplicada 400 Ul de gonadotrofina coridnica equina
(eCG) em ambos 0s grupos. As vacas gque apresentaram estro, foram transferidas no 7° dia ap6s
terem sido submetidas, apenas as vacas que foram transferidas a palpacdo rectal tinham um
corpo luteo de qualidade 2 e 3, utilizando embribes congelados. O estudo foi dividido em dois
grupos: grupo 1 (controlo com 70 vacas) e grupo 2, tratado com 1500 Ul de eCG com 72 vacas.
O diagnostico de gestacao foi realizado aos 60 dias, apds a transferéncia dos embrides. Os
resultados foram avaliados com um desenho aleato6rio e anélise estatistica, utilizdmos um teste
t de Student para determinar a diferenca entre os dois grupos. Os resultados deste estudo
mostram uma diferenca significativa (P <0,05) nas taxas de prenhez, demonstrando que o
tratamento com eCG na transferéncia embrionaria aumenta as taxas de prenhez nas vacas
transferidas. Concluindo que o tratamento com eCG (1500 UI) resultou em maior taxa de
prenhez para o grupo tratado 37 vacas prenhes (51,3%) vs. o grupo controle 29 vacas prenhes
(41,4%) (P<0,05).

Palavras-chave: gonadotropina coridnica humana, rececdo, vacas de duplo proposito,
transferéncia de embrides.

RESUMEN

El objetivo de este trabajo fue evaluar el uso de la Gonadotropina Corionica Humana aplicada
en el momento en que se realiza la transferencia de embriones (dia 7) sobre el porcentaje de
gestacion en vacas receptoras de embriones en ganado bovino de doble proposito, como
receptoras se utilizaron vacas F1 (Holstein x Ceb y Cebu x Criollo), con un total 300 vacas
ciclando y sin considerar el nimero de partos. Para sincronizarlas, se utilizd un implante
auricular que contenia un progestageno 3 mg de Norgestomet, durante 9 dias, mas una inyeccion
intramuscular (IM) de 3 mg de Norgestomet y 5 mg de valerato de estradiol. Al retiro del
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implante, se aplic6 400 Ul de Gonadotropina Coridnica equina (eCG), en ambos grupos. Las
vacas que entraron en estro se transfirieron en el dia 7 de haberlo presentado, solamente se
transfirieron a las vacas que a la palpacion por via rectal presentaban un Cuerpo Luteo de
calidad 2 y 3; utilizando embriones congelados. El estudio se dividio en dos grupos; el grupo 1
(control con 70 vacas) y el grupo 2, tratado con 1500 Ul de eCG con 72 vacas. El diagndstico
de gestacion se realizo a los 60 dias la transferencia de los embriones. Los resultados se
evaluaron con un disefio completamente al azar y para el analisis estadistico, se utilizé una
prueba de t-Student para determinar la diferencia entre los dos Grupos. Los resultados obtenidos
en este estudio, muestran una diferencia significativa (P<0.05) en los porcentajes de gestacion,
demostrando que el tratamiento con eCG al momento de transferir al embridn incrementa el
porcentaje de gestacion en las vacas transferidas. Concluyendo que el tratamiento con eCG
(1500 UI), resulté en mayor porcentaje de gestacion para el grupo tratado 37 vacas gestantes
(51.3%) vs. el grupo testigo 29 vacas gestantes (41.4%) (P<0.05).

Palabras clave: gonadotropina coridnica humana, vacas receptoras, vacas doble propdsito,
transferencia de embriones.

1 INTRODUCTION

Embryo transfer (ET) is a very important tool in genetic improvement; However,
sometimes the results are affected by factors that influence the pregnancy percentages, among
these are: the body condition of the recipients, heat stress (during the summer) that is capable
of compromising the pregnancy (Al- Katanani et al., 2001 , Méndez et., 2022) number of births
presented by both donor and recipient females and the nutrition of the recipients, as well as the
follicular dynamics that can affect the percentage of pregnancy in the receiving cells (Baruselli,
P. S. et al., 2003), if there are nutritional or mineral deficiencies, the risk of embryonic death
and a return to normal estrus increases; Embryonic maternal recognition is affected, as well as
embryonic maternal synchrony.

Gonadotropin-releasing hormone (GnRH), used to prevent early embryo loss caused by
CL lysis (Franco et al., 2005), the use of Human Chorionic Gonadotropin (hCG) increases P4
levels, improving function of the corpus luteum (Changas and Lopes, 2004), preventing early
regression of this structure from taking place. With hCG treatment, an increase in plasma P4
levels is observed and this is achieved by inducing the formation of accessory corpora lutea.
Several methods have been used to increase pregnancy rates through plasma P4 concentrations
during the luteal phase.

The objective of this work was to evaluate the use of eCG on day 7; moment in which
the embryo transfer is performed, assessing conception percentages in dual-purpose cows used

as recipients in the dry tropics.
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2 MATERIAL AND METHODS

For the present work, 300 F1 animals (Holstein x Zebu and Zebu x Criollo) were used
in group 1 (150 cows) in Group I1 (150 cows) they were selected based on their body condition
(3.0 to 3.5), only They included cycling animals, supplemented with 4 kg of commercial feed
with 18% crude protein, providing them at the time of milking 30 days before starting the
transfer and 30 days after having transferred the embryo. As forage, they were offered cane tips
and chopped sorghum. Both internal and external deworming was carried out using
Ivermectins, as well as the application of Vitamins A and D and supplementation with mineral
salts.

The experimental animals were palpated rectally to be able to evaluate their
reproductive system, considering the presence of a corpus luteum (CL). 146 cows from group
| and 146 cows from group Il were synchronized as possible recipients. For this purpose, a
auricular implant containing progestogen (3 mg of norgestomet) that remained in situ for 9 days
in the pinna of the ear, plus a 2 ml injection containing 3 mg of norgestomet and 5 mg of
estradiol valerate intramuscularly.

Once the 9 days have passed; The implant was removed and 400 IU of eCG or also
called Pregnant Mare Serum Gonadotropin (PMSG) was applied intramuscularly to group II,
which had the objective of recruiting a greater number of accessory LCs. Heat detection begins
24 hours after removing the implant for 3 days (day/night). The cows that came into heat were
transferred on day 7 of having presented estrus; those cows that, upon palpation, presented a
CL, manifest estrus and good body condition, were transferred. In this way, the cows were
randomly assigned to group | and the same to group II.

Group 1 (n=73) was used as a control and group 2 (n= 73) was the experimental group
and 1500 U of hCG was applied intramuscularly at the time of embryo transfer.

Frozen embryos were transferred with ethylene glycol at morula or blastocyst stage from
quality 1 (C1) to (C2). Defrosting was carried out in the following way: they were kept in air
for 15 seconds and then another 15 to 20 seconds, in water at a temperature of between 25 and
27 °C. With the recipient epidurally anesthetized, the embryo was introduced into the uterus
with an applicator in the last third of the uterine horn ipsilateral to the CL (previously palpated).
After depositing the embryo in the uterine horn, 1500 IU of hCG per cow was applied.

The results were evaluated according to the percentage of pregnancy that occurred in

each group (the diagnosis was made through rectal palpation 60 days after transfer).
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2.1 VARIABLES EVALUATED

a) Presentation of estrus; treated and untreated cows
b) Quality of CL 1, 2, 3; treated and untreated for transfer
c) Percentage of treated and untreated pregnancy in transferred cows.

3 RESULTS

The control group (Group 1) 112/146 females presented estrus, this is equivalent to
76.7%, in the treated group (Group Il) 110/146 females presented estrus, representing 75.3%
of synchronized females showing a non-significant difference (P>0.05). The females that
presented estrus were checked on day 6 post-estrus by means of rectal palpation in order to find
corpora lutea of good quality, to be transferred, for which they were classified on a scale from
1to 3 (1 =poor, 2 = good, 3= excellent), those CL with quality 2 and 3 being better; Therefore,
group | was selected for transfer (n=70 animals) presenting quality of CL2=39/70 (55.7%) and
CL3= 31/70 (44.2%), in group Il (n=72 animals) CL2= 43/72 (40.2%) and CL3 = 29/72
(59.8%).

At the time of transfer (day 7), Group | received an injection of Physiological Saline
Solution (FSS) and Group Il received a dose of 1500 IU of hCG. After this, 60 days after the
transfer, the pregnancy diagnosis was made in the transferred animals, and it was observed that
in Group I; 29/70 (41.4%) females were pregnant and 41/70 (58.6%) were not pregnant; Of
these, 16/29 had CL2 (55.2%) and 13/31 with CL3 (44.8%). While in Group |1, 37/72 females
(51.4%) were diagnosed as pregnant and 35/72 (48.6%) were found to be non-pregnant; of these
18/37 with CL2 (48.6%), 19/37 with CL3 quality (51.4%), showing no significant difference
(P>0.05) in CL2 quality and having a significant difference (P<0.05) in CL3 quality after the

transference.

4 DISCUSSION

In this work it was found that of the 292 females synchronized with a synthetic
progestogen (Norgestomet), 76.7% and 75.3% of group | and |1 respectively presented estrus.
These results do not show a significant difference (P>0.05) between the treatments. Mata et al.
(2001) obtained Mata 75% synchronization using Norgesomet, this is similar to what was found

in this work. In relation to the quality of the Corpus Luteum, in the cows that were palpated
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rectally and selected for embryo transfer. Group | presented 55.8% CL2 and Group Il 59.7%
CL2, obtaining a significant difference (P<0.05) in quality of CL, while in Quality of CL3; in
Group | it was 44.8% and Group Il 40.3%, there was no significant difference (P>0.05), it is
considered important to establish the size and consistency of the CL, that is, that it present good
to excellent quality. Nishigai et al., (2001) consider it as an associated factor for the selection
of recipients for embryo transfer. Regarding the percentage of pregnancy in the transferred
females, it was observed that in Group | (41.4%) and Group 1l (51.3%) they were pregnant,
finding a significant difference (P<0.05), the results obtained indicate that when applying hCG
in the day 7 post-estrus in recipient females, increases pregnancy percentages; These results are
lower than those reported by (Nishigai et al., 2002) who obtained 67%, when administering
1500 IU/cow of hCG to reinforce luteal function on day 6 post-estrus in recipients of (frozen)
embryos.

In conclusion, the results obtained in this study indicate that treatment with hCG at the

time of embryo transfer increases the pregnancy percentage in recipient cows.
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