UNIVERSIDADE FEDERAL DE SANTA MARIA
CENTRO DE CIENCIAS RURAIS )
PROGRAMA DE POS-GRADUACAO EM MEDICINA VETERINARIA

Laurence Boligon de Araujo

IMPACTO DO DIAMETRO DO FOLICULO DOMINANTE NO
MOMENTO DA RETIRADA DO DISPOSITIVO INTRAVAGINAL DE
PROGESTERONA EM UM PROGRAMA DE IATF

Santa Maria, RS
2018



Laurence Boligon de Araujo

IMPACTO DO DIAMETRO DO FOLICULO DOMINANTE NO MOMENTO DA
RETIRADA DO DISPOSITIVO INTRAVAGINAL DE PROGESTERONA EM UM
PROGRAMA DE IATF

Dissertacdo apresentada ao Curso de Mestrado
do Programa de Pos-graduacdo em Medicina
Veterinaria, Area de concentracido em
Sanidade e Reproducdo Animal, da
Universidade Federal de Santa Maria (UFSM,
RS), como requisito parcial para a obtengdo do
titulo de Mestre em Medicina Veterinaria.

Orientador: Dra. Mara lolanda Batistella Rubin

Santa Maria, RS
2018



Boligon de Araujo, Laurence
Impacto do didmetro do foliculo dominante no momento da
retirada do dispositivo intravaginal de progesterona em
um programa de IATF / Laurence Boligon de Araujo.- 2018.
33 p.; 30 cm

Orientadora: Mara Iolanda Batistella Rubiun

Dissertagdo (mestrado) - Universidade Federal de Santa
Maria, Centro de Ciéncias Rurais, Programa de DPos
Graduacdo em Medicina Veterinaria, RS, 2018

1. Inseminacgdo Artificial 2. Foliculoc dominante 3.
Prenhez 4. IATF 5. Braford I. Iolanda Batistella Rubiun,
Mara II. Titulo.

Sistema de geragdc automatica de ficha catalogrdfica da UFSM. Dados fornecidos pelo
autor (a) . Scb supervis3oc da Diregdo da DivisSo de Processos Técnicos da Biblioteca
Central. Bibliotecdria responsavel Paula Schoenfeldt Patta CRB 10/1728.



Laurence Boligon de Araujo

IMPACTO DO DIAMETRO DO FOLICULO DOMINANTE NO MOMENTO DA
RETIRADA DO DISPOSITIVO INTRAVAGINAL DE PROGESTERONA EM UM
PROGRAMA DE IATF

Dissertacdo apresentada ao Curso de Mestrado
do Programa de Pds-graduacdo em Medicina
Veterinaria, Area de concentragio em
Sanidade e Reproducdo Animal, da
Universidade Federal de Santa Maria (UFSM,
RS), como requisito parcial para a obtencdo do
titulo de Mestre em Medicina Veterinaria.

11 de agosto de 2018:

Mara lolanda Batistella Rubin, Dra. (UFSM)
(Presidente/Orientador)

Fabricio Desconsi Mozzaquatro, Dr. (Unipampa)

Janislene Mach Trentin, Dra. (UFRGS)

Santa Maria, RS
2018



RESUMO

IMPACTO DO DIAMETRO DO FOLICULO DOMINANTE NO MOMENTO DA
RETIRADA DO DISPOSITIVO INTRAVAGINAL DE PROGESTERONA EM UM
PROGRAMA DE IATF

AUTOR: Laurence Boligon de Araujo
ORIENTADOR: Mara lolanda Batistella Rubin

O diametro do foliculo pre-ovulatério, no momento da inseminacao artificial, tem impacto
significativo sob a taxa de prenhez de vacas de corte submetidas a programas de
sincronizacdo de cio e ovulacdo. O objetivo deste estudo foi verificar o efeito do diametro do
foliculo dominante em um protocolo IATF com estrogeno e progesterona. Neste estudo foram
utilizadas 227 novilhas de 2 anos e 143 vacas lactantes da raca Braford. Na sincronizacao dos
animais aplicou-se benzoato de estradiol e um dispositivo intravaginal de progesterona (Dia
0). No dia de retirada do dispositivo de progesterona (Dia 8) foram aplicados via IM:
Prostaglandina F2a, cipionato de estradiol e gonadotrofina coridnica equina (eCG). A
inseminacao artificial (1A) efetuou-se 48 horas ap0s a remocao do dispositivo de progesterona
(Dia 10). Adicionalmente, as novilhas receberam no Dia 0 uma dose de prostaglandina F2a.
Exames de ultrassonografia foram realizados nos Dias 0, 8 10 e 40 do protocolo para verificar
a presenca de CL, diametro folicular e realizar o diagndstico de gestacdo. O estudo foi
conduzido em uma fazenda comercial sediada na fronteira oeste do estado do Rio Grande do
Sul. A distribuicdo do didmetro dos foliculos no Dia 8 foi didaticamente dividida em sete
grupos (<7; 7,1 a 8; 8,1 a9;9,1 a 10; 10,1 a 11; 11,1 a 12 e >12 milimetros de didmetro).
Cerca de 25% das vacas e novilhas estavam no grupo <7 mm, com taxa prenhez de 5,88 ¢
23,08%, sendo menor (P<0,05) que as demais categorias de foliculos nas vacas.No entanto, as
novilhas do grupo >12 mm apresentam taxa de prenhez semelhante a do grupo <7 mm e
abaixo (P<0,05) dos demais grupos de foliculos. Adicionalmente, o conhecimento cientifico
obtido neste estudo revela que o exame de ultrassonografia € uma alternativa para decisdes
individuais conforme o didametro do foliculo dominante na retirada do dispositivo de
progesterona em protocolos de IATF. Assim, proporciona melhor eficiéncia reprodutiva em
funcdo da capacidade do foliculo pré-ovulatério em responder ao horménio luteinizante e
ovular o mais proximo da inseminacdo artificial.

Palavras-chave: Inseminagdo artificial, foliculo dominante, prenhez, IATF, Braford.



ABSTRACT

DOMINANT FOLLICLE SIZE AT PROGESTERONE-RELEASING DEVICE
WITHDRAWAL DISTRIBUTION AND IT IMPACT ON A FTAI PROGRAM

AUTHOR: Laurence Boligon de Araujo
ADVISOR: Mara lolanda Batistella Rubin

The preovulatory follicle size at the time of artificial insemination has a significant impact on
the pregnancy rate of beef cattle submitted to estrus synchronization programs. The objective
of this study was to verify the effect of dominant follicle diameter on pregnancy rate in an
FTAI protocol based on estradiol and progesterone. For the development of the study 227
heifers with two years old and 143 Braford suckling cows were used. Heifers and cows was
placed an intravaginal progesterone device, new device was use for cows and pre-used for
heifers, and estradiol benzoate (im) on Day 0. Prostaglandin, estradiol cipionate and eCG was
injected (im) at the time of progesterone device removal on Day 8, FTAI was proceeded 48
hours after device removal on Day 10. In addition, heifers received (im) prostaglandin on Day
0. Ultrasonography was performed on days 0, 8, 10 and 40 to check the presence of CL,
follicle size and pregnancy rates. The study was carried out in a private farm, located in the
western border of Rio Grande do Sul, Brazil. The distribution of the follicular size on day 8
was didactic divided in seven groups (<7, 7.1 to 8, 8.1 t0 9, 9.1 to 10, 10.1 to 11, 11.1 to 12
and >12 mm of diameter). Around 25% of the cows and heifers were in the <7 mm group
with 5.88 and 23.08% of pregnancy rate, smaller (P <0.05) than the other groups of follicles
in cows. However, heifers of the group > 12 mm the pregnancy rates are similar to the group
<7 mm and below (P <0.05) of the other groups of follicles sizes. Additionally, the scientific
knowledge obtained in this study provides that ultrasound exam an alternative for individual
decisions according to the dominant follicle size at the progesterone device withdrawal on
FTAI protocols. Enhanced reproductive efficiency for promote the preovulatory follicle to
respond to the luteinizing hormone and to ovulate close the time of artificial insemination.

Keywords: Artificial insemination, dominant follicle size, preghancy rates, FTAI, Braford.
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1 INTRODUCAO

A aplicacdo da técnica de inseminacdo artificial (IA) esta difundida no mundo inteiro e
bilhGes de doses de sémen sdo produzidas por ano, tanto para a industria de bovinos de corte
como de leite (THIBIER e WAGNER, 2002). Os programas de inseminagdo artificial em
tempo fixo (IATF) vém causando impacto positivo sobre o fornecimento de comida no
mundo por possibilitar melhoramento genético e aumentar a eficiéncia reprodutiva dos
rebanhos (HANSEN, 2014). Os protocolos de IATF baseados na aplicacdo de benzoato de
estradiol (BE) e no uso de progesterona por sete, oito ou nove dias através de um dispositivo
intravaginal liberador do hormdnio vem sendo amplamente utilizados na América do Sul em
bovinos de corte (BO et al., 2013), juntamente com a aplicacdo de cipionato de estradiol (CE)
para reduzir o nimero de manejos e possibilitar a sincronizacdo da ovulacdo (MENEGHETTI
et al., 2009; SILVA et al., 2018). O uso da gonadotrofina coridnica equina (eCG) tem como
objetivo aumentar o crescimento do foliculo dominante, a taxa de ovulacdo, o didametro do
corpo lateo (CL) e a taxa de prenhez (BO et al., 2016).

Desde o desenvolvimento dos programas de IATF a taxa de prenhez por inseminagédo
artificial tém sido proxima a 50% (PFEIFER et al., 2015). Por isso, uma série de estudos vem
investigando o efeito do didmetro do foliculo pré-ovulatério (FPO), demonstrando que o
diametro é um forte indicador de fertilidade, possivelmente melhor que a concentracao sérica
de estrogénio e a demonstracao prévia de estro no momento da IA (VASCONCELOS et al.,
2001; PERRY et al., 2005; PERRY et al., 2014). Foliculos pré-ovulatorios de 10,8 a 15,6
milimetros de didmetro resultaram nas melhores taxas de prenhez em novilhas (PERRY et al.,
2007) quando comparados a didmetros maiores e/ou menores que estes. Dadarwal et al.
(2013) demonstraram que o pro-estro curto em fémeas influencia negativamente a taxa de
prenhez. Por outro lado, B0 et al. (2016) ao prolongar o pré-estro em protocolos de IATF e
Pfeifer et al. (2015) ao ajustarem o tempo deste periodo conforme o didmetro do FPO,
obtiveram um aumento do didmetro do FPO no momento da IA, possibilitando melhoria na
taxa de ovulagcdo e maior taxa de prenhez quando comparado aos protocolos tradicionais. No
entanto, ndo se tem informacdes sobre a distribuicdo do diametro do foliculo dominante no
momento da retirada do dispositivo liberador de progesterona e 0 seu impacto nos programas
de IATF. A hipdtese do presente estudo é que o didmetro do foliculo dominante no momento
da retirada do dispositivo intravaginal liberador de progesterona tem efeito sobre a taxa de
prenhez em protocolos de IATF com base em estrégenos e progesterona. O objetivo desse

estudo foi determinar o didmetro do foliculo dominante no dia da retirada do dispositivo de



progesterona e seu efeito sobre a taxa de prenhez em um programa de IATF em vacas
lactantes e novilhas de corte da raga Braford.
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2 REVISAO BIBLIOGRAFICA

2.1 Inseminacéo Artificial

A inseminacdo artificial € uma biotecnologia utilizada pelos os pecuaristas para
melhorar 0 progresso genético e controlar doencas venéreas nos rebanhos de corte
(BARUSELLLI et al., 2018). A alta eficiéncia reprodutiva é um requisito fundamental para
garantir uma producdo pecudria sustentavel e para o produtor de carne bovina obter retornos
econdmicos satisfatorios. Por isso, lancar mdo de programas reprodutivos na rotina da
propriedade € uma maneira de otimizar os resultados reprodutivos e a rentabilidade do
segmento (THIBIER & WAGNER, 2002; LAMB & MERCADANTE, 2016). Os diferentes
programas de inseminacdo artificial apresentam muitas vantagens para o sistema das
propriedades de corte quando comparados a monta natural (LIMA et al., 2010; LAMB &
MERCADANTE, 2016). Algumas destas vantagens sdo identificadas como a possibilidade de
utilizar a genética de touros que nao estdo presentes na fazenda e que, por vezes, sdo de racas
ndo adaptadas as condicdes ambientais da propriedade, mas que permitem a producdo de
terneiros mesticos para maximizar ganhos e atingir diferentes mercados, aumentar a
uniformidade do rebanho e acelerar o ganho genético, resultando em progénies mais
produtivas e lucrativas (RODGERS et al., 2015; BARUSELLI et al., 2017), além, de evitar a
transmissdo de doencas venéreas (VISHWANATH, 2003).

Os avancos na area de biotecnologia da reproducéo possibilitaram a compreensdo da
dindmica do ciclo estral bovino, o que resultou no desenvolvimento de protocolos para a
manipulacgdo do ciclo estral e controle da ovulagdo (RODGERS et al., 2015). Estes protocolos
de sincronizacdo do estro (SE) ou de IATF apresentam taxas de prenhez semelhantes aos
protocolos que necessitam da detec¢do de estro (LARSON et al., 2006). Porém, o uso da SE e
da IATF tem o potencial para influenciar a eficiéncia econdémica das propriedades de criacdo
de terneiros (SPROTT, 1999).

Os programas de inseminagdo artificial em tempo fixo estdo sendo utilizados com
sucesso tanto em vacas Bos taurus taurus como em Bos taurus indicus. Esses programas
oferecem uma abordagem organizada para melhorar o uso da inseminacdo artificial, bem
como para aprimorar a eficiéncia reprodutiva em rebanhos bovinos (PERRY et. al., 2005).
Entre as técnicas de inseminag&o artificial, a técnica em tempo fixo é utilizada mundialmente.
Nos Gltimos anos, o tratamento com estrdgenos e progestagenos tem sido empregado cada vez

mais para programas de sincronizacdo do estro em vacas de leite e corte (COLAZO et al.,
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1999; KASTELIC et al., 1996; MACMILLAN & BURKE, 1996; MARTINEZ et al., 2002).
Esta técnica possibilita que as vacas sejam inseminadas e concebam no inicio da estacdo de
monta, diminuindo o periodo de servico e aumentando a eficiéncia reprodutiva do rebanho
(ODDE, 1990; SA FILHO et al., 2009). Desta forma, pela crescente demanda da inseminag&o
artificial no Brasil (Figura 1) e no mundo, € preciso que continue o investimento em estudos
que busquem uma melhor e eficiéncia desses programas e por consequéncia uma maior

rentabilidade para propriedades.

Figura 1. Crescimento do uso das biotécnicas de IATF/IA em percentual e nimero de IA,
deteccdo de cio + IA e IATF no Brasil de 2002 a 2015.

% IATF/IA -=-Numero delA (ASBIA) —+Deteccdode Cio+IA -«NimerodelATF
14.000.000 100%
90%
12.000.000
10.00€.000
8.000.000
6.00C.000

4.000.000

2.00C.000
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Fonte: BARUSELLI, 2016

2.2 Diametro folicular em protocolos de IATF

Procedimentos que controlam o tempo de ovulagcdo em bovinos sdo fundamentais no
avanco do uso de tecnologias de reproducéo assistida. Para bovinos, varios protocolos sdo
efetivos no controle do ciclo estral e reduzem o tempo necessario para detectar o estro
(ODDE, 1990; LUCY et al., 2001), porém o momento da ovulacdo é impreciso, 0 que
dificulta a inseminacao artificial dos animais em um tempo fixo (PERRY et al., 2005). Os

foliculos em bovinos atingem capacidade ovulatéria com 10 mm de didmetro. No entanto,
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uma dose maior de horménio luteinizante é necessaria para induzir a ovulagéo de um foliculo
de 10 mm do que a ovulagdo de foliculos maiores (SARTORI et al., 2001).

Fatores como estados de condicéo corporal (ECC), dias pds-parto, diametro do FPO,
idade e raca das fémeas, sémen, manejo e mao de obra sdo relatados por influenciar o sobre a
taxa de prenhez em protocolos de IATF em gado de corte (PERRY et al., 2005, 2007). Porém,
o didmetro do foliculo ovulatério possivelmente é o fator que mais influencia na
sincronizacdo do tempo de ovulacdo em novilhas (PERRY et al., 2007) e vacas lactantes de
corte (PERRY et al., 2005). Para mensurar o diametro do FPO ¢ utilizado o ultrassom em
tempo real (B-mode), sendo este um método rapido e preciso (FRICKE, 2002). O mesmo €
utilizado para o diagndstico precoce de gestacdo que pode ser efetuado do 26° ao 35° dias de
gestacdo (RACEWICZ et al., 2016).

Com o objetivo de diminuir a mortalidade embrionéria no periodo critico da gestacao
e aumentar a taxa de prenhez em programas de inseminacédo artificial, Binelli et al. (2001)
indicaram uma serie de estratégias que visam tanto diminuir a atividade luteolitica uterina,
guanto aumentar o efeito antiluteolitico provocado pelo concepto. Estas estratégias incluiam:
aumentar o didmetro do foliculo pré-ovulatorio para gerar um corpo luteo (CL) maior;
aumentar a taxa de crescimento do CL; incrementar o nivel de progesterona durante a fase
luteinica; diminuir o efeito de um foliculo dominante (FD) durante o periodo critico. Todavia,
é preciso quantificar o impacto do diametro folicular sobre a taxa de prenhez, tanto no dia da
inseminacdo quanto dois dias antes, no momento da retirada do dispositivo de progesterona.

Na década passada, o estudo que induziu a ovulacdo de vacas de leite com foliculos
<11,5 mm resultou em CL menor e segregaram menor concentracdo de progesterona do que
vacas ovulando foliculos maiores (VASCONCELOS et al., 2001), ao passo que, vacas com
maior foliculo pré-ovulatério desenvolveram um corpo lGteo de maior didametro, portanto,
produziram mais progesterona, favorecendo o desenvolvimento embrionario (RIBEIRO et al.,
2016). Ambas pesquisas acrescentaram importantes informacdes, no entanto néo se sabe o
tamanho médio do didmetro dos foliculos dominantes no momento da retirada do dispositivo

liberador de progesterona em programas de IATF e seu impacto sobre a taxa de prenhez.
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Abstract

The objective of this study was to verify the distribution of dominant follicle size at
the progesterone-releasing device withdrawal and it impact on pregnancy rate in an FTAI
protocol based on estradiol and progesterone. For the development of the study, 227 heifers
with 2 years old and 143 Braford suckling cows were used. Heifers and cows was placed a
intravaginal progesterone device, new device was use for cows and pre-used for heifers, and 2
mg estradiol benzoate on Day 0, 0,5mg of prostaglandin, 1mg estradiol cipionate and 300 1U
eCG at the time of intravaginal device removal on Day 8, FTAI was proceeded 48 hours after
device removal on Day 10. In addition, heifers received 0,5mg of prostaglandin on Day O.
Ultrasonography was performed on Days 0, 8, 10 and 30 to check the presence of CL, follicle
size and pregnancy rates. The study was carried out in a private farm, located in the western
border of Rio Grande do Sul, Brazil. The distribution of the follicular size on day 8 was
didactic divided in seven groups (<7, 7.1 to 8, 8.1 t0 9, 9.1 to 10, 10.1 to 11, 11.1 to 12 and
>12 mm of diameter). Around 25% of the cows and heifers were in the <7 mm group with
5.88 and 23.08% of pregnancy rate, smaller (P <0.05) than the other groups of follicles in
cows. However, heifers of the group > 12 mm the pregnancy rates are similar to the group <7
mm and below (P <0.05) of the other groups of follicles sizes. Additionally, the scientific
knowledge obtained in this study provides that ultrasound exam an alternative for individual
decisions according to the dominant follicle size at the progesterone device withdrawal on
FTAI protocols. Enhanced reproductive efficiency for promote the preovulatory follicle to

respond to the luteinizing hormone and to ovulate close the time of artificial insemination.

Keywords: Artificial insemination, dominant follicle size, preghancy rates, FTAI, Braford.
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Introduction

Artificial insemination (Al) appliance is spread throughout the world and several
million doses of semen were produced per year for a dairy and beef cattle industry (Thibier
and Wagner, 2002). Fixed timed-Al and Al programs have critical impact in the world food
throught genetic improvement and reproductive efficiency (reviewed by Hansen, 2014).
Estradiol and progesterone based protocols to 7, 8 or 9 days with intravaginal progestin-
releasing device have been used widely in South America (B0 et al., 2013) with estradiol
cipionate (EC) for reduce the animal handling and further synchronizing ovulation
(Meneghetti et al., 2009; Silva et al., 2018) and equine chorionic gonadotropin (eCG) for
improve preovulatory follicle growth, ovulation, diameter of the corpus luteum (CL) and its
progesterone production and pregnancy rates in beef cattle (reviewed by B6 et al., 2016).

Since the beginning of TAI programs development the pregnancy rates per Al (P/Al)
are around 50% (Pfeifer et al., 2015). For this reason, several studies were investigate the
effect of pre ovulatory follicle (POF) size and have been shown as a strong indicator of
fertility, better than serum concentration of estradiol at time of Al or expression of estrus
(Vasconcelos et al., 2001; Perry et al., 2005; Perry et al., 2014). In 2007, Perry et al. reported
that heifers POF between 10.8 to 15.6 mm result in greater pregnancy rates. Dadarwal et al.
(2013) have been demonstrated that short proestrous decrease P/Al. On the other hand, Bo et
al. (2016) prolonging the proestrous in FTAI protocols and Pfeifer et al. (2015) delaying Al
according on the diameter of the preovulatory follicle, called TAI in blocks, demonstrated an
increase the diameter of the POF at the time of Al and possibly a greater ovulation rate and
greater P/Al. However, the distribution of follicular diameter at the time of progesterone
device withdrawal and its impact on TAI programs has not been reported. The hypotheses of
this study are that dominant follicle size at time of progesterone device withdrawal impact on
pregnancy rates in estradiol-based FTAI. The objective of this study was determine the effect
of dominant follicle size at intravaginal progesterone device withdrawal (Day 8) on pregnancy
rate in estradiol-based FTAI in Braford (5/8 Bos taurus x 3/8 Bos indicus) beef suckling cows

and heifers.
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Material and Methods:

Animals and location

The study was carried out in Pitangueira Group farms, located in the western border of
Rio Grande do Sul, Brazil. All cows were maintained on South American natural grasslands
and supplemented with mineralized salt. Heifers and cows had free access to water. For the
development of the study two hundred twenty-seven (227) heifers with two years old and one
hundred and forty three (143) Braford suckling cows, from 50 to 85 postpartum days were
used. Body condition score (BCS) was recorded on the first treatment (Day 0) based on a 1-5

scale, 1= emaciated; 5= obese (Ayres et al., 2009).

Experimental design

Cows were placed a new and heifers once-used intravaginal device with 1.0 g of
progesterone (P4, Sincrogest®, Ourofino Saude Animal, Brazil) and 2mg im injection of
estradiol benzoate (EB, Sincrodiol®, Ourofino Saude Animal, Brazil) at the beginning of the
protocol (Day 0). The progesterone device was removed from cows and heifers eight days
later (Day 8); subsequently, the cows were treated with 300 IU im of eCG (SincroeCG®,
Ourofino Saude Animal, Brazil), 0,5 mg im of sodic cloprostenol (PGF2a; Sincrocio®,
Ourofino Saude Animal, Brazil) and 1mg im estradiol cipionate (EC, SincroCP® Ourofino
Saude Animal, Brazil). FTAI was proceeded 48 hours after device removal on Day 10. In
addition, heifers received 0,5mg of cloprostenol on Day 0 (Fig. 1). The distribution of the
follicular size on day 8 was didactic divided in seven groups (<7, 7.1 to 8, 8.1 t0 9, 9.1 to 10,
10.1to 11, 11.1 to 12 and > 12 mm of diameter).

Ultrasound examination

All cows and heifers were submitted to transrectal ultrasound examination (6.5 MHz
linear transrectal transducer; Medisono P3V, Kylumax Eletromedicina, Brazil) of the ovaries
on days 0, 8 and 10 to evaluate the presence of CL and diameter of the largest follicle. Also,
cows that had at least one follicle greater than 8mm on Day 8 and absence of POF on Day 10
were considered having had premature ovulation. Transrectal ultrasonography was applied to
diagnose pregnancy 30 days after TAl (Day 40). The presence of viable embryonic vesicle
was considered pregnant cow or heifer. P/Al was defined by dividing the number of pregnant

cows 30 days after TAI by the total number of inseminated cows.
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Statistical Analysis

Analysis of variance (PROC GLM; SAS Inst. Inc, Cary, NC) was used to determine
the effect of follicle diameter. The means of BCS, P/Al and distribution of cows and heifers
between the categories of follicles were compared by using ANOVA. Regression analysis was
used to predict the effect of independent variable on dependent variable. Probabilities of less
than 5% level were considered statistically significant (P < 0.05).

Results

The pregnancy rate per Al was similar between cows (60/143, 41.96%) and heifers
(96/227, 35.56%). However, P/Al was low (P<0.05) in primiparous (11/51, 21.57%)
compared to multiparous cows (49/92, 53.26%) and in heifers with not CL on Day 0 (13/51,
25.49%) compared to heifers with CL on day 0 (83/172, 48,26%). An effect of follicular size
average per categories in cows and it impact on pregnancy rates was observed, multiparous
cows (mean 9,38mm) vs. primiparous (mean 7,56mm), and between heifers with CL on Day 0
(mean 8,95mm) vs. heifers without CL (mean 7,27mm). Thus, the reduction of follicular
diameter at day 8 impacts on the reduction in the pregnancy rate per Al (Fig. 2).

Pregnancy rate per Al in heifers not differ between group <7mm and 7.1 to 8 mm, but
group <7mm differ (P<0.05) compared to the others larger than 8.1 mm, except to group > 12
mm. On cows it was the same, but group <7mm not differ to group > 12 mm. On the other
hand, the group <7mm, the one of the lowest P/AI, presented around 25% of the total
distribution in heifers and cows (Fig. 3).

Body condition score 3.5 at beginning of the protocol (Day 0) promoted better
pregnancy rate (P<0.05) compared to BCS 2.5. In addition, the mean follicular diameter at
Day 8 is positively correlated with BCS (Fig.4).

The follicular size mean on Day 8 for pregnant cows was 9,90mm (n=60) and
nonpregnant cows 7,88mm (n=83). In pregnant heifers was 9,25mm (n=96) and nonpregnant
8,06mm (n=131). No difference between follicular size average on Day 8 between pregnant
and nonpregnant cows and heifers. Heifers and cows POF size on Day 8 was around
9mm.When it divides different categories by follicles greater than or equal to 9 mm and
smaller than 9 mm, POF size at Day 8 greater than or equal to 9 mm in diameter had a
positive impact (P<0.05) on P/Al in heifers with CL on Day 0, primiparous and multiparous

cows with BCS of 2.5 compared with follicle size at Day 8 smaller than 9 mm. (Table 1).
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Discussion

In beef production systems, the longevity of breeding stock has a substantial effect on
economic efficiency (Snelling et al., 1995). Increase retention of young cows improve
production efficiency through decreased replacement rate and changing age structure of the
herd resulting in a greater proportion of cows at maximal production potential for calf body
weight (Roberts et al., 2015). On the other hand, primiparous beef cows typically experiences
have prolonged periods of postpartum anestrus (Wiltbank, 1970), and have the highest
incidence of reproductive failure (Roberts et al., 2015), reducing P/Al to FTAI programs
compared with multiparous cows (Sa Filho et al., 2009). One reason for that fail are the
primiparous cows average follicle size, that are smaller than the multiparous cows and it is
correlated with the pregnancy rate, as show in Figure 2.

Studies performed in 1990s demonstrated that estradiol in association with
progestogens are able to synchronize the ovulation and allow cows to be timed Al (TAI) (B6
et al., 1994, 1995). Although the results are now more consistent than 17 years ago, but the
mean P/Al has remained around 50% (Pfeifer 2015). We suggest that distribution of the
dominant follicular size at Day 8 is one of the most important reasons to keep the mean P/Al
around 50%. As showed in Figure 3 around 25% both cows and heifers had follicle size in
group < 7mm and the P/Al in this category of follicles size are 23% (n=52) for heifers and 6%
(n=34) for cows. On the other hand, observing P/Al close to 70% in heifers with dominant
follicle size between 11.1 to 12 mm and 65% in cows between 10.1 to 11 mm, but just around
10% of heifers and cows had dominant follicle size between 11.1 to 12 and 10.1 to 11 mm
respectively.

It is know that for production of a viable embryo requires ovulation of a competent
oocyte, adequate progesterone production by the CL, and an adequate uterine environment
(Perry et al., 2005). Vasconcelos et al. (2001) reported that cows induced to ovulate small
follicles developed smaller CLs and secreted less progesterone compared to cows induced to
ovulate larger follicles. This supporting the importance of the dominant follicle size to obtain
higher levels of pregnancy in FTAI programs and to improve the reproductive efficiency of
the farms.

In the present study, the BCS 2.5 led to a pregnancy rate lower than BCS 3.5 in cows
and heifers. This findings are supported by Sa Filho et al. (2010) which reported that BCS at
the day to insert the progesterone-releasing device of the estradiol and progesterone based
FTAI programs influenced P/Al, and by Wiltbank et al. (2002), BO et al. (2007) and
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Meneghetti et al. (2009) who observed that the cows in low body condition reduced the
reproductive responses to oestrus synchronization treatments. Furthermore, in this research
when the BCS increase, the average of the follicular size on Day 8 increases too. Thus, high
BCS somehow provide an increase in the diameter of the dominant follicle in estradiol and
progesterone FTAI protocols and consequently a higher pregnancy rate compared to cows and
heifers with low BCS.

Size of the POF are influenced by the number of follicular waves during the estrous
cycle with larger follicles being produced by cows having two follicular waves as opposed to
three (Ginther et al., 1989; Celik et al., 2005). Some studies indicated that larger follicle size
being associated with reduced fertility due to aging of the oocyte (Mihm et al., 1996; Revah
and Butler, 1996). At the present study we observed a decreased of P/Al for less than 30% in
heifers with follicle size at Day 8 on group more than 12 mm. Similar results has been
reported by Perry et al. (2007) in beef heifers that ovulated a follicle with a more extreme
diameter decrease the P/Al compared to heifers that ovulated follicles >10.7 mm and <15.7
mm in diameter at time of Al. On the other hand, in this study has not observed changes to
follicles size group more than 12 mm in cows on P/Al that kept around 50%. The reason for
the difference between heifers and cows in P/Al when follicles were equal or more than 12
mm on Day 8 is not known. However, Byerley et al. (1987) suggested that the puberty and the
number of time that heifers were in estrus before to Al effect the maturational changes
associated with cycling activity. As know that cows with a larger preovulatory follicle size
develop a larger diameter corpus luteum and produce more progesterone, favoring embryonic
development (Ribeiro et al., 2016; Vasconcelos et al., 2001). For this reason, the pregnancy
rate was divided in Table 1 by the diameter of the dominant follicles on Day 8 to less than 9
mm and greater or equal to 9 mm, a high P/Al was observed in heifers with CL on Day 0,
primiparous cows and multiparous cows with BCS to 2.5 with follicles greater than or equal
to 9 mm.

The present study support the hypothesis that the diameter of dominant follicle on Day
8 has effect on pregnancy rate per Al on estradiol and progesterone based FTAI. We suggest
that an ultrasound analyses on Day 8 of the protocol to measure the dominant follicle size for

select heifers and cows to proceed on the FTAI program and improve the PR/AL.
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Table and Figures legends

Table 1. Pregnancy rate per Al and categories comparing animals that had follicle size
greater or equal to 9 mm to smaller than 9 mm. The analyses to check the difference to
was proceed comparing the P/AI to follicle > 9 mm with follicle <9 mm per category not
between different categories. Letters represent the difference (p<0.05) between follicle > 9
mm with follicle <9 mm per category. Four heifers were not recorded for the presence of CL
on Day 0.

*Low animal number was not possible run the statistical analysis.

Figure 1. Experimental design for cows and heifers. Transretal ultrasonography (US) was
proceed to measure on Day 0 the presence of CL on Days 8 & 10 the dominant follicle
diameter and on Day 40 the pregnancy check (30 days after Al). On Day 0 was placed the
intravaginal progesterone-releasing hormone device and injected estradiol benzoate (EB). The
device was withdrawal on Day 8 and injected in the same day estradiol cipionate (EC),
prostaglandin (PGF2a) and equine chorionic gonadotropin (eCG). Al was proceed 48 hours

after device removal on Day 10. In addition, a dose of prostaglandin was injected in heifers

Figure 2: Pregnancy rate per Al and follicle size average per ies (multiparous cows,
primiparous cows, heifers with CL on Day 0 and heifers with no CL on Day 0). Letters

show the difference (P<0.05) for P/Al between categories.

Figure 3. Distribution of follicle size on Day 8 and respectively P/I per group (<7, 7.1 to 8,
8.1t009, 9.1 to 10, 10.1 to 11, 11.1 to 12 and > 12 mm of diameter). The distribution was
divided in heifers (A) and Cows (B). Letters represent the difference for the P/Al per group.

Figure 4. Pregnancy rate per body condition score (BCS) on Day 0 and follicle size
average for each BCS group (2.5, 3.0 and 3.5). Uppercase letters represent the difference
(P<0.05) for pregnancy rate for each BCS group and lowercase letters the difference (P<0.05)
between the follicle size average for each BCS group.



Table 1.
Categories Fj)llicle =9 mm | | Ff)l < 9 mm ” |
No. P/AI % No. P/AI %
Heifers 136 14926 91 b31.87
Heifer with CL on Day 0 114 252.63 58 b39.66
Heifer with No CL on Day 0 21 13333 30 120.00
Primiparous 19 4211 32 bg 38
Multiparous 62 15968 30 140.00
Multiparous ECC 2.5 33 U57:58 16 3125
Multiparous ECC 3.0 22 159.09 13 153.85
Multiparous ECC 3.5 7 *71.43 1 "0.00
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Figure 1.
eCG300IU
+
PGF,0.0,5mg* PGF,v0.,5mg
+ +
EB 2mg ECPlmg Al

l l

Intravaginal Progesterone-releasing device

Day0 Day 8 Day 10
1 1 1
uUs uUs uUs

US: Transretal ultrassonography
-Day 0: Presence of CL
-Day 8 & 10: Dominant Follicle diameter
-Day 40: Pregnancy check (30 days after AT)
EB=Estradiol Benzoate
ECP=Estradiol Cipionate

eCG=equine Chorinonic Gonadotropin

*PGF on Day o was apply just in heifers.
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Figure 2.
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Figure 3.
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Figure 4.
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4 CONCLUSAO

O diametro do foliculo dominante no momento da retirada do dispositivo liberador de
progesterona em protocolos de IATF a base de estrogeno e progesterona tem influéncia sobre
a taxa de prenhez por inseminacdo artificial. O presente estudo revela que o exame de
ultrassonografia é uma alternativa para decisdes individuais conforme o didmetro do foliculo
dominante na retirada do dispositivo de progesterona em protocolos de IATF. Assim,
proporciona melhor eficiéncia reprodutiva em funcdo da capacidade do foliculo pré-
ovulatério em responder ao horménio luteinizante e ovular o mais proximo da inseminacao

artificial.
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