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RESUMO

OLIVEIRA, Celina Alves de, M.Sc., Universidade Federal de Vigosa, fevereiro de 2020.
Reducio da dose de cloprostenol sodico em protocolo de IATF em vacas ciclicas da raca
Nelore. Orientador: Jos¢é Domingos Guimaraes. Coorientador: Jurandy Mauro Penitente Filho.

Objetivou-se avaliar a eficiéncia da redugdo da dose do andlogo da prostaglandina Faq
(cloprostenol) em promover completa lutedlise em vacas ciclicas da raga Nelore. Sessenta e
oito vacas pluriparas foram avaliadas ao longo de trés protocolos de IATF (Inseminagdo
Artificial em Tempo Fixo) e foram aleatoriamente divididas em 2 tratamentos: Dia 0 (D0) =
colocacdo de dispositivo intravaginal contendo 1 grama de progesterona (P4) + aplicagdo
intramuscular (IM) de 2 mg de benzoato de estradiol (BE); Dia 8 (DS8) = retirada do dispositivo
intravaginal de P4 + 0,250 mg de cloprostenol (Tratamento 0,250 mg) ou 0,500 mg de
cloprostenol (Tratamento 0,500 mg); Dia 9 (D9) = 1 mg de BE; Dia 10 (D10) = inseminagao
artificial. Mensuragdes dos didmetros foliculares e deteccdo das ovulagdes foram realizadas por
avaliagOes ultrassonograficas diarias a partir do momento imediatamente antes da retirada do
dispositivo de P4 até 72 horas apos a retirada do mesmo (0, 24, 48 e 72 horas). Amostras de
sangue de 40 vacas (29 ovuladas e 11 ndo ovuladas) foram obtidas para dosagem de P4 por
radioimunoensaio. Os valores médios do didmetro do foliculo pré-ovulatorio, a taxa de
crescimento folicular e a taxa de ovulacao nao diferiram (P > 0,05) entre os tratamentos 0,500
mg e 0,250 mg. O diametro folicular nos tempos 0, 24, 48 e 72 horas foi maior nas vacas
ovuladas do que nas ndo ovuladas (P < 0,05). Considerando todas as vacas (ovuladas e ndo
ovuladas), a concentracdo de P4 nao diferiu entre os tratamentos a partir do tempo 48h. As
vacas submetidas ao tratamento 0,250 mg apresentaram queda mais lenta das concentracdes de
P4, porém suficiente para promover lutedlise funcional completa. Desse modo, a dose de 0,250
mg de cloprostenol pode ser recomendada para uso em protocolo de IATF, por promover a

regressao funcional completa do corpo liteo e ndo comprometer a ovulagao.

Palavras-chave: Bovino. Corpo luteo. Lutedlise. Progesterona. Zebu



ABSTRACT

OLIVEIRA, Celina Alves de, M.Sc., Universidade Federal de Vicosa, February, 2020. Dose
reduction of cloprostenol sodium in FTAI protocol in Nellore cyclic cows. Adviser: José
Domingos Guimaraes. Co-adviser: Jurandy Mauro Penitente Filho.

This study investigated the efficiency of a reduced dose of prostaglandin Foq analogue
(cloprostenol) in the complete luteolysis of cyclic Nellore cows. Sixty eight pluriparous cows
were evaluated over 3 FTAI protocols and were randomly divided into 2 treatments: Day 0 (DO)
= intravaginal device containing 1 g progesterone insertion + intramuscular (IM) administration
of 2 mg estradiol benzoate (EB); Day 8 (D8) = intravaginal device withdrawal + 0.250 mg
cloprostenol (0.250 mg treatment) or 0.500 mg cloprostenol (0.500 mg treatment); Day 9 (D9)
=1 mg EB; Day 10 (D10) = artificial insemination. The measurement of follicle diameter and
the ovulation detection were performed by daily ultrasonography from the moment immediately
before progesterone (P4) device withdrawal until 72 hours after (0, 24, 48 and 72h). Blood
samples of 40 cows (29 ovulated and 11 non-ovulated) were obtained daily for P4 assay by
radioimunoassay. The mean values of the preovulatory follicle diameter, the follicular growth
rate and the ovulation rate did not differ between the 0.500 mg and 0.250 mg treatments (P >
0.05). The follicular diameter at 0, 24, 48 and 72h was larger in ovulated than in non-ovulated
cows (P < 0.05). Considering all the cows (ovulated and non-ovulated), P4 concentration did
not differ between treatments from 48 h. The 0.250 mg treatment showed a slower decrease in
P4 levels, but it was still able to promote complete functional luteolysis. Thus, the dose of 0.250
mg of cloprostenol can be recommended for use in the FTAI protocol, as it promotes complete

functional regression of corpus luteum without compromising ovulation.

Keywords: Bovine. Corpus luteum. Luteolysis. Progesterone. Zebu cattle
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1 REVISAO BIBLIOGRAFICA

1.1 Ciclo estral

Ciclo estral ¢ definido como o periodo compreendido entre dois estros consecutivos
de um mesmo animal, sendo continuo e ocorrendo em intervalos regulares, com duracdo média
de 21 dias (18-24 dias) na fémea bovina que apresenta adequado estado nutricional e de saude
(BINELLI et al., 2001). Este ciclo resulta da interagdo coordenada entre o sistema nervoso
central (hormonios do eixo hipotalamico-hipofisario), gonadas e utero, sendo que esta interagao
ocorre, principalmente, pela agdo dos seguintes hormonios: GnRH — horménio liberador de
gonadotrofinas (hipotdlamo); FSH — hormonio foliculo estimulante e LH — hormonio
luteinizante (hipofise); E2 — estrogeno e P4 — progesterona (ovarios) e PGF», — prostaglandina
F2q (0tero) (FERREIRA, 2010).

O ciclo estral pode ser dividido em duas fases distintas (fases folicular e luteal), de
acordo com as estruturas presentes nos ovarios durante cada fase do ciclo. A fase folicular vai
da regressao do corpo luteo (CL) até a ovulacdo e ¢ dividida em proestro e estro. O periodo de
proestro (duragdo de 2 a 3 dias) ¢ caracterizado pelo declinio da concentragdo de progesterona,
pelo desenvolvimento folicular e pelo aumento da concentragdo de estradiol no sangue. O
periodo de estro ou cio dura, em média, de 12 a 18 horas. E o tinico periodo em que a vaca
permite ser montada pelo touro ou por outras vacas. No estro, um foliculo maduro no ovéario
(foliculo dominante) produz grandes quantidades de E2, responsaveis pelos sinais fisicos e
comportamentais tipicos dessa fase. Ademais, sob a baixa concentracao de P4, os elevados
niveis de E2 induzem o aumento da frequéncia dos pulsos de GnRH que, por sua vez,
desencadeiam o pico pré-ovulatorio de LH. O metaestro (duragdo média de 3 dias) possui como
evento principal a ovulagdo, na qual o odcito ¢ liberado e ocorre a formagdo do corpo
hemorragico, e desenvolvimento do CL, responsavel pela produgdo de P4. O diestro (duragao
de 12 a 15 dias) ¢ a fase na qual ha predominancia de P4, sendo a concentragdo plasmatica deste
hormdnio indicadora da funcionalidade do CL. No caso de fémeas que nao ficam gestantes, ao
final do diestro ocorre a regressdao do CL (lutedlise) e reducdo dos niveis circulantes de P4

(FERREIRA, 2010; PFEIFER; FERREIRA, 2017).
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1.2 Desenvolvimento folicular

A foliculogénese ¢ dividida nas fases pré-antral e antral. A fase pré-antral compreende
os foliculos primordiais, primarios e secundarios, ¢ ¢ regulada predominantemente por fatores
intra-ovarianos, como fator de crescimento semelhante a insulina tipo 1 (IGF-1), fator de
crescimento fibroblastico (FGF), dentre outros. Nesta etapa, os foliculos sdo totalmente
independentes das gonadotrofinas FSH e LH. Ja a fase antral ¢ caracterizada pelo crescimento
dos foliculos secundarios até o estagio pré-ovulatorio. Neste caso, ha dependéncia das
gonadotrofinas FSH e LH, estimulando a esteroidogénese e o recrutamento de uma onda
folicular (MAGALHAES et al., 2012; MELLO et al., 2013). O desenvolvimento folicular de
bovinos € caracterizado por um padrao de ondas de crescimento folicular (OF), no qual um pool
de foliculos cresce e regride sucessivamente e, na maioria das vezes, somente um foliculo ovula
na ultima OF do ciclo estral. Cada OF ¢ caracterizada pelas fases de recrutamento, selecgdo,
dominancia e atresia ou ovulacao do foliculo dominante (FD). O recrutamento ¢ definido como
a emergéncia simultanea de foliculos de 4 mm de didmetro, a partir de um pool de foliculos
menores, estimulados pelo aumento da concentracao de FSH. A sele¢do (ou divergéncia) ocorre
a partir do inicio da diferenga entre as taxas de crescimento dos dois maiores foliculos, cerca
de 2,5 dias apos a emergéncia folicular (BEG et al., 2001). Dessa forma, o maior foliculo torna-
se o FD, enquanto os outros, chamados de foliculos subordinados (FS) sofrem atresia e regridem
(BERISHA; SCHAMS, 2005). A capacidade do FD continuar seu crescimento enquanto os FS
regridem esté relacionada a diversos fatores, como a maior disponibilidade de IGF-1 livre pela
acdo da PAPP-A (proteina plasmatica A associada a prenhez) e queda dos niveis de FSH
causada pelo estrégeno e pela inibina produzidos pelo FD, uma vez que mesmo baixas
concentragdes de FSH sdo suficientes para que o FD continue seu crescimento. Além disso, a
alta responsividade do FD ao FSH ¢ associada ao aumento do fluxo sanguineo e aquisicao de
receptores de LH nas células da granulosa do FD. Caso a P4 produzida pelo CL se mantenha
alta, o FD ira regredir, permitindo aumento da concentragdo de FSH e induzindo um novo
recrutamento de foliculos. (FORTUNE, 1994). Entretanto, quando a regressdo do CL ocorre
durante a fase de crescimento ou inicio de dominancia, o FD continua seu desenvolvimento até
um didmetro pré-ovulatorio, podendo ovular (KASTELIC; KNOPF; GINTHER, 1990).

Em animais Bos taurus indicus, o foliculo ovulatorio atinge, em média, didmetro de
10-12 mm, enquanto em Bos taurus taurus, os valores sdo maiores, por volta de 16-20 mm
(SARTORI; BARROS, 2011). Em animais da raga Holandesa, Wolfenson et al. (2004)

demonstraram predominancia de duas e trés ondas de crescimento folicular por ciclo estral.
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Avaliando a dindmica folicular em rebanho da raca Nelore, Figueiredo et al. (1997) observaram
predominancia de 2 ondas foliculares em vacas (83,3%) e 3 ondas em novilhas (64,7%).
Entretanto, em bovinos ocorrem variagdes no numero de ondas foliculares entre os animais, no
mesmo animal e entre ragas, podendo ser observadas de uma a quatro ondas foliculares
(ALVES etal., 2002). Tais variagdes podem ocorrer em fungao de varios fatores, como manejo,

dieta, periodo de lactagdo, producdo de leite e pds-parto imediato (GINTHER et al., 1996).

1.3 Ovulacao

Sob baixas concentragdes de P4 devido a regressdo luteal, a alta concentragdo de
estrogeno produzido pelo foliculo pré-ovulatorio induz maior frequéncia e amplitude dos pulsos
de liberacdo de GnRH hipotaldmico, e consequente surgimento do pico da concentracdo de LH,
responsavel pela ovulacdo (FERREIRA, 2010). A a¢do do LH no foliculo pré-ovulatério leva
a um aumento dos niveis de PGF2, e PGE,. Esse aumento ¢ mediado por peptideos vasoativos
que promovem elevacao do fluxo sanguineo ovariano. Em relagdo a P4, seus niveis no fluido
folicular aumentam antes mesmo da ovulagdo, uma vez que sua conversao em testosterona ¢
inibida. A P4 tem papel importante no processo ovulatorio, estimulando a atividade da
colagenase, que, juntamente com o aumento dos niveis de PGF», atuam na ruptura da parede
folicular. Além disso, a PGE, ativa o plasminogénio em plasmina, enzima que atua na
degradacdo do codgulo do corpo hemorragico e na remodelagdo do foliculo, resultando na

formagao do corpo lateo (ACOSTA et al., 1999; ACOSTA; MIYAMOTO, 2004).

1.4 Luteogénese

O corpo luteo ¢ uma estrutura ovariana formada a partir de um foliculo ovulado
(luteogénese), composto por células heterogéneas, das quais dois tipos de células
esteroidogénicas fazem parte: as células luteais grandes (CLG) e as pequenas (CLP), que se
originam, respectivamente, das células da granulosa e das células da teca interna do foliculo
rompido (SKARZYNSKY; FERREIRA-DIAS; OKUDA, 2008).

Classificado como uma glandula enddcrina temporéaria, o CL tem como fungao
principal a secre¢do de progesterona, hormodnio responsavel pelo estabelecimento e manutengao
da gestacdo nos animais domésticos (SIQUEIRA et al., 2009). As CLP sao estimuladas pelo
LH e sdo responsaveis por cerca de 20% da producdo de P4 pelo CL. Ja as CLG sao

responsaveis por cerca de 80% da produgdo de P4 e ndo sdo responsivas ao LH. A produc¢ao de
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P4 ¢ caracterizada pelo aumento da expressdo de enzimas envolvidas na conversao do colesterol
em progesterona (P450scc e 3RHSD) e pela diminuig¢do da expressdo das enzimas responsaveis
pela conversdao da progesterona em androstenediona (P450 17a-hidroxilase) e estradiol
(aromatase) (BERTAN et al., 2006; PFEIFER; FERREIRA, 2017). A capacidade de producao
e desenvolvimento do CL ¢ dependente do fluxo sanguineo, uma vez que fatores de

crescimento, fatores angiogénicos e substancias vasoativas dao suporte a producdo de P4

(ACOSTA; MIYAMOTO, 2004).

1.5 Lutedlise

No caso de auséncia de fertilizacdo ou incapacidade do concepto em sinalizar sua
presenca no utero, o CL regride, evento denominado luteodlise, o qual ¢ necessdrio para a
ocorréncia de um novo ciclo estral (DESTRO et al., 2014). A lutedlise ¢ caracterizada pela
queda da secregao de P4 (lutedlise funcional), seguida pelo remodelamento estrutural e redugao
do volume luteal (lutedlise estrutural) (BOGAN et al., 2008).

A sintese de PGF», nas células endometriais e, consequente lutedlise, resulta de uma
complexa cascata de eventos intracelulares que ocorrem de maneira altamente coordenada
(BERTAN et al., 2006). A continua exposicao uterina a progesterona leva a um mecanismo de
downregulation sobre seus receptores por volta do 11° dia do ciclo estral, permitindo o aumento
da expressdo dos receptores de estrégeno e ocitocina. A agdo do estrégeno proveniente dos
foliculos estimula a producdao de ocitocina pelo hipotalamo e o aumento de receptores de
ocitocina no endométrio. Com isso, ha produg¢do de baixas concentracoes de PGF»,, mas
suficientes para promover retroalimenta¢do positiva para a liberacdo de ocitocina pelo CL.
Assim, a ocitocina luteal estimula maior libera¢do de PGF», pelo endométrio, o qual age no CL,
resultando em sua destruicao funcional e estrutural  MCCRACKEN; CUSTER; LAMSA, 1999;
SILVIA et al., 1991).

Durante a lutedlise, a queda de P4 ocorre devido a uma série de fatores, como perda
de receptores de LH nas células luteais, diminui¢do do transporte de colesterol para o
citoplasma e mitocondrias, reducao do fluxo sanguineo pela acdo de substancias vasoativas
(endotelina-1, angiotensina II) e indugao de apoptose por células do sistema imune (BERISHA;
SCHAMS, 2005; PINAFFI; ARAUJO; GINTHER, 2018; TREVISOL et al., 2013).

Na espécie bovina, a artéria ovariana apresenta-se enovelada a veia Utero-ovariana.
Essa conformacdo permite a existéncia de um mecanismo contracorrente que permite a

passagem da PGF», produzida pelo endométrio para o ovario de forma direta. Dessa forma, a
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PGF>, promove sua acdo luteolitica no CL sem passar pela circulagdo sistémica
(MAPLETOFT; DEL CAMPO; GINTHER, 1976; MCCRACKEN; CUSTER; LAMSA, 1999).

Durante o ciclo estral, a concentragdo plasmatica de P4 apresenta variagao ciclica e
reflete a funcionalidade do CL nas fases de crescimento, manutengao e regressao.
Concentracdes abaixo de 1 ng/mL sdo verificadas ao estro, elevando-se até por volta do décimo
dia, quando alcangam valores maximos de 5,3 ng/mL em vacas de aptidao leiteira em lactagao
e 4,6 ng/mL em vacas da raga Nelore (BORGES et al., 2003; TAYLOR; RAJAMAHENDRAN,
1991). Caso ndo ocorra gestacao, o CL regride e as concentragdes de P4 reduzem até valores
compativeis para a manifestagdo de novo estro. No caso dos valores de P4 presentes na
regressao luteal, Mann e Lamming (2006) e Ginther et al. (2010) consideraram o comego da
lutedlise ocorrendo a partir do inicio de um declinio da concentragdao de P4 até o valor de 1

ng/mL.

1.6 Prostaglandina F2q: descoberta e estrutura quimica

Von Euler (1935) foi o primeiro a identificar o principio ativo dos efeitos da
prostaglandina no miométrio, denominando-a ao detectd-la no liquido seminal de carneiros,
possivelmente secretada pela prostata e sendo o sufixo “glandina” associado a glandula
(BERGSTROM, 1967). Na década de 70, trabalhos demonstraram que a PGF», ¢ a luteolisina
natural do Utero em espécies como bovina e ovina, o que levou ao uso de PGF», exdgena para
induzir regressdo do CL, com consequente ocorréncia de cio e avaliagdo da fertilidade
(LAUDERDALE et al., 1974; MCCRAKEN; GLEW; SCARAMUZZP, 1970). Atualmente, as
prostaglandinas e seus analogos sintéticos (dinoprost, cloprostenol) sao aplicados em diversos
protocolos hormonais com a finalidade de reduzir a fase luteal, sendo amplamente utilizados
em diferentes biotécnicas reprodutivas. Dentre elas, tem-se: IATF, TE (transferéncia de
embrides) e PIVE (producgio in vitro de embrides).

As prostaglandinas sdo acidos graxos hidroxilados e fazem parte de um grupo chamado
eicosanoides, derivados do 4cido araquidonico. Sao moléculas de 20 atomos de carbono
contendo um anel ciclopentano com duas cadeias laterais de carbono adjacentes. De acordo
com sua estrutura, as prostaglandinas naturais sdo divididas em 5 grupos, denominados pelas
letras A, B, C, E e F. Tal classificacdo depende da disposicao dos grupos hidroxila e/ou cetona
e das ligagdes duplas no anel ciclopentano. Além disso, o nimero de ligagdes duplas nas cadeias
laterais de carbono ¢ indicado por um sufixo numérico (CRAIG, 1975). Dessa forma, o sufixo

“2” na PGFyq indica a presenca de duas ligagdes duplas. Em condi¢des normais, as
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prostaglandinas possuem uma meia-vida e uma concentra¢do no sangue muito baixas, devido a
sua grande sensibilidade a oxidagdo, que ocorre no pulmdo (MCCRACKEN; CUSTER;
LAMSA, 1999).

1.7 Inseminacéo Artificial em Tempo Fixo (IATF)

Dentre as principais biotécnicas utilizadas para melhoria dos indices reprodutivos,
encontram-se a Inseminacdo Artificial (IA) e a Inseminag@o Artificial em Tempo Fixo (IATF).
A deposi¢ao do sémen no 6rgao reprodutor feminino por método artificial apresenta diversas
vantagens, como melhoramento genético do rebanho, prevengdo de doencas sexualmente
transmissiveis, utilizagdo do sémen de racas que ndo sdo adaptadas ao clima tropical e
padronizagdo do rebanho (EMBRAPA, 2016). Apesar da forte expressdo no mercado mundial,
a pecuaria de corte brasileira apresenta eficiéncia reprodutiva insatisfatéria, demonstrada pelo
elevado intervalo de partos, principalmente em sistemas extensivos (BERGAMASCHI,
MACHADO; BARBOSA, 2010; BARBOSA et al., 2015).

Dentro deste contexto, a IATF se mostra uma forte op¢ao, promovendo o controle do
ciclo estral da fémea bovina pelo uso de farmacos em dias pré-determinados. A eliminacao da
detecg¢do de cio, otimizagdo da mao de obra e concentragdo das inseminacdes e partos em épocas
desejaveis sao alguns dos beneficios da técnica (FERREIRA, 2017). Segundo Baruselli et al.
(2019), entre os anos de 2008 e 2018, a porcentagem das inseminagdes que foram realizadas
por meio da IATF cresceu de 31,7% para 86,3%, o que demonstra o forte poder de expansao da
técnica.

Os programas de IATF seguem a seguinte lo6gica: 1) Sincronizar a emergéncia de uma
nova onda de crescimento folicular, seja por indugdo da ovulagdo (GnRH) ou por indugdo de
atresia folicular (associacdo entre P4 e E2); 2) Controlar a duracdo da fase progesteronica,
através do uso de agentes luteoliticos (PGF2q € estrogenos) ou pela administragdo exdgena de
P4 por meio de dispositivo de liberagdo lenta; 3) Induzir a ovulagdo sincronizada do foliculo
dominante ao final do tratamento com GnRH, LH, hCG ou estrogenos (valerato de estradiol —

VE, cipionato de estradiol - CE ou benzoato de estradiol - BE) (TORRES-JUNIOR et al., 2016).

1.8 Concentracgdes de progesterona no ciclo estral

Ao longo do ciclo estral, as concentragoes médias de P4 plasmatica variam de acordo
com o momento do ciclo, sendo menores que 1 ng/mL 1 dia antes do estro até 2 a 3 dias apds o

estro (ADEYEMO; HEATH, 1980). Tem sido demonstrado que esses valores atuam



16

influenciando a resposta do animal a IATF, uma vez que uma baixa concentracdo de P4
plasmatica, advinda de uma regressao luteal eficiente, é necessaria para a ovulagdo do foliculo

dominante (MENEGHETTI et al., 2009; PERES et al., 2009).

1.9 Uso da prostaglandina Fz2a na lutedlise

A eficiéncia da PGF», em lisar o CL depende da presenca de um CL responsivo ao
tratamento, o que acontece do 5° ao 16° dia do ciclo estral, com eficiéncia maxima de
sincronizagdo apds o 9° dia. O cio vai ocorrer de 2 a 7 dias ap6s a aplicagao da PGFa,
(FERREIRA, 2010). Esta variacdo de tempo para o surgimento do cio depende do estadio de
desenvolvimento do FD no momento do tratamento. Caso ele esteja nas fases estatica final ou
de regressdo, sera necessario maior tempo até que o foliculo da nova onda se desenvolva e se
torne ovulatorio (BO et al., 1994; KASTELIC; KNOPF; GINTHER, 1990). Assim, como a
PGF», sozinha ndo sincroniza o cio de maneira precisa e também ndo sincroniza o momento da
ovulagao, faz-se necessaria a inclusdo de outros hormoénios (indutores de ovula¢do, como BE,
CE ou GnRH) ap6s a aplicagao da PGF2q, para que a ovulacdo seja sincronizada, o que permitira
a realizagdo da inseminacao artificial em dia pré-determinado (FERREIRA, 2010). No Brasil,
a inducdo da ovulacdo pela administragdo de BE ou CE ¢ a mais comumente utilizada na IATF,
sendo feita no momento da retirada do dispositivo intravaginal de P4 ou apds 24 horas. O CE
possui maior meia-vida que o BE, promovendo assim um menor pico de 17B-estradiol, que dura
mais tempo e surge mais tardiamente. Apesar de suas diferentes caracteristicas
farmacocinéticas, os dois ésteres de estradiol apresentam eficiéncia semelhante quanto a
indugdo e sincronizacao da ovulacdo e taxa de concepg¢dao (CREPALDI, 2009; MELO et al.,
2016).

No caso dos protocolos de IATF baseados na associacdo de P4 e E2 no inicio do
protocolo (Dia 0), a administragdo da PGF», ¢ realizada no momento da retirada do dispositivo

de P4 ou at¢ 48 horas antes (MENEGHETTI et al., 2009).

1.10 Importancia da luteélise completa na IATF

Além de um adequado ambiente de alta concentracdo de P4 durante o crescimento
folicular, a reducdo eficiente da P4 circulante conforme se aproxima o momento da ovulagdo e
da fecundacdo parece ser um fator determinante para fertilizagdo e concepcdo. A baixa
concentracdo de P4 proximo ao momento da A sdo promovidos pela ocorréncia de adequada

luteolise. Caso isso ndo ocorra de forma eficiente, pode haver comprometimento dos indices de



17

fertilidade. Este problema pode ser observado tanto em programas de sincronizagao de ovulagao
para IATF quanto em programas de insemina¢do baseado na observacdo de estro
(NASCIMENTO et al., 2013).

Estudos demonstraram que mesmo um pequeno aumento na concentracdo de P4
observado na ocasido do estro, ¢ inversamente proporcional aos indices de concepgao
(KENYON et al., 2013; WALDMANN et al., 2001). Vacas com menor concentragao de P4 (0,2
ng/mL, em média) proxima ao momento da IA apresentaram 50% de taxa de concepg¢do ao
serem inseminadas, enquanto vacas com maior concentragao de P4 (0,8 ng/mL, em média)
préxima do momento da [A apresentaram taxa de concepcao de 20% (DE SILVA et al., 1981).

Os problemas que provocam elevadas ou ndo suficientemente reduzidas concentragdes
de P4 no periodo proximo a IA vém sendo amplamente estudados nos ultimos anos. Moreira et
al. (2000) encontraram 19% de vacas com lutedlise incompleta ao avaliarem a regressao luteal
48 horas ap6ds administracdo de PGF2q. Esses animais apresentaram menor taxa de prenhez e
maior perda gestacional comparando-se com as vacas que apresentaram lutedlise completa.
Maiores concentragdes de P4 proximas ao momento da IA estdo relacionadas a um ambiente
inadequado na tuba uterina e no utero, prejudicando a fertilizagdo e o desenvolvimento
embrionario (HUNTER, 2005; SOUZA et al., 2011). Além disso, falhas na regressao luteal, e
consequente concentracdo de P4 ndo suficientemente reduzida pode afetar o padrdo dos pulsos

de LH, prejudicando a maturagdo oocitaria (MOREIRA et al., 2000; RAHE et al., 1980).

1.11 Reducio da dose de PGF2q

Diferentes propostas de redugdao da dose convencional dos analogos da PGF»q foram
testadas nos ultimos anos. A utilizacdo de 50% da dose convencional via IM se mostrou
eficiente em promover lutedlise completa e inducao de estro. Ja a via intravulvosubmucosa foi
eficiente até mesmo com o uso de 25% da dose convencional de PGF2q (ALVAREZ et al.,
1991; HORTA et al., 1986; MEIRA et al., 2006). A resposta luteolitica a PGF2q se mostra
dependente da dose utilizada e do estagio de vida que o CL se encontra, havendo menor resposta
em CL de fase inicial (BERARDINELLI; ADAIR, 1989; VALLDECABRE-TORRES et al.,
2012).

Na realizacdo da IATF, os valores gastos com farmacos representam, em média, 33%
do custo total, considerando os gastos com hormonios, dose de s€émen e prestagao do servigo
médico veterinario (BARUSELLI, 2019). Os analogos de PGFzq representam um valor

significativo no custo do protocolo empregado (D0: BE + dispositivo intravaginal de P4; D8:
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retirada do dispositivo de P4 + PGFzq; D9: BE; D10: 1A), podendo variar entre 35 a 57%
dependendo do produto escolhido. Dessa forma, a proposta de reducdo da dose utilizada

representa importante redugdo de custos, e consequente maior margem de lucro para o produtor.
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ABSTRACT

This study investigated the efficiency of a reduced dose of prostaglandin F2q (cloprostenol)
analogue in the complete luteolysis of cyclic Nellore cows. 68 multiparous cows were evaluated
over 3 FTAI protocols and were randomly divided into 2 treatments: Day 0 (D0) = intravaginal
device containing 1 g progesterone insertion + intramuscular (IM) application of 2 mg estradiol
benzoate (EB; RIC-BE; Day 8 (D8) = intravaginal implant withdrawal + cloprostenol 0.250 mg
or cloprostenol 0.500 mg; Day 9 (D9) = 1 mg estradiol benzoate; Day 10 (D10) = artificial
insemination. Measurement of follicle diameter and ovulation detection were performed by
daily ultrasonography from the moment immediately before progesterone (P4) device
withdrawal until 72 hours after the P4 device removal (0, 24, 48 and 72h). Blood samples of 40
cows (29 ovulated and 11 non-ovulated) were obtained for P4 assay. The mean values of the
preovulatory follicle diameter, the growth rate and the ovulation rate did not differ between the
0.500 mg and 0.250mg PGF2q treatments. The follicular diameter at 0, 24, 48 and 72h was
larger in ovulated than in non-ovulated cows. Considering ovulated and non-ovulated cows, P4
was similar between treatments at the evaluated times. The 0.250 mg treatment showed a slower
decrease in P4 levels and was still able to promote complete functional luteolysis. These results
show that the dose of 0.250 mg of cloprostenol is recommended in the FTAI protocol evaluated,
promoting complete luteal regression and consequent ovulation.

Keywords: Bovine; Corpus luteum; Luteolysis; Progesterone; Zebu cattle

2. INTRODUCTION

Prostaglandins are hydroxylated fatty acids derived from arachidonic acid. Under
normal conditions, they have a very low half-life and plasma concentration due to their high
sensitivity to oxidation, which occurs in the lung (Cooper, 1981). In animal reproduction, the
use of prostaglandins is widespread; seen in labor induction, treatment of reproductive disorders
such as uterine infections and ovarian cysts, and reproductive technology (Brito; Palmer, 2004;
Melendez et al., 2004; Ribeiro et al., 2012).

Fixed Time Artificial Insemination (FTAI) has been established as one of the main
reproductive biotechniques of beef cattle, due to its applicability and field results. Among the
drugs most commonly used for female bovine estrous cycle control are progestogens, estrogens,
and prostaglandins (B6; Baruselli, 2014; Meneghetti et al., 2009).

The FTAI protocols are based on the following strategy: to synchronize the emergence
of a new follicular wave, to control the duration of the progesterone phase, and to induce

dominant follicle (DF) to ovulate.
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In FTAL prostaglandin F2, (PGF24) has an essential function because its luteolytic
action promotes the reduction of plasma progesterone (P4), allowing the DF to become
preovulatory and to ovulate. The low progesterone concentration near the time of artificial
insemination is crucial for oocyte fertilization and conception. Thus, adequate luteal regression
is necessary for the applied protocols (Pursley et al., 2012; Trevisol et al., 2013).

The main factors that interfere with the variation in the response to PGF», are the phase
of the estrous cycle in which the female is at the time of administration and the dosage. Different
bases of PGF2, have been tested at different doses. The use of 12.5 mg dinoprost tromethamine
(half of the convencional) dose has already been established in studies in dairy cattle (Ambrose
et al., 2015) and beef cattle (Ferreira, 2017). In the case of cloprostenol sodium, comparing
different doses, research shows controversial results, which vary according to the stage of life
of the corpus luteum (CL) (Gioso et al., 2005) and the route of administering used
(intramuscular, subcutaneous, intravulvosubmucosal) (Alvarez et al., 1991; Colazo et al.,
2002). Although many studies have tested the efficacy of PGF2, dose reduction in luteolysis,
few studies applied this proposal in 9-11 day FTAI protocols, which are the most commonly
used in Brazil.

Moreover, costs per calf produced at FTAI encompass all stages of production,
including maintaining females on the property, infrastructure, veterinary technical assistance,
and hormones. The cost of the protocol per animal varies according to the bases and products
chosen, and represents considerable value in the final cost per pregnancy.

Therefore, the objective of this study was to evaluate the efficiency of half of the
recommended dose of PGF», analogue (cloprostenol sodium) to promote complete luteolysis in
Nellore cows in FTAI protocol. Thus, this field strategy would allow lower spending and a

greater margin of financial return to the producer.

3. MATERIAL AND METHODS

3.1. Animals and Ethics

The experiment was carried out along breeding season from December / 2018 to March
/ 2019 in the Beef Cattle sector of the Universidade Federal de Vigosa - Campus Florestal,
Florestal - MG. During the experimental period, the monthly average temperature was 23°C
and the rainfall was 227.5 mm (CPTEC/INPE, 2019). A total of 68 pluriparous cyclic Nelore
cows with body condition score (ECC) between 2.5 and 3.5 were selected according to the scale

of 1 (very thin) to 5 (obese) established by Houghton et al. (1990). The animals, aging from 3
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to 6 years, were evaluated by palpation and transrectal ultrasound examination, without
gynecological abnormalities and were kept under grazing conditions, on Urochloa decumbens
pasture, mineral salt and free water. The study was approved and conducted according to the

Ethics Committee for the Use of Farm Animals - CEUAP / UFV, under protocol 013/2019.

3.2. Experimental design

Three FTAIs were performed in the experimental period with 65, 32 and 16 animals
participating in FTAIl, FTAI2 and FTAI3, respectively. Animals were randomly divided into
2 treatments: Day 0 (DO0) = intravaginal device containing 1 g progesterone insertion (P4;
PRIMER; Tecnopec, Sao Paulo, SP, Brazil) + intramuscular (IM) administration of 2 mg
estradiol benzoate (EB; RIC-BE; Tecnopec, Sao Paulo, SP, Brazil); Day 8 (D8) = intravaginal
device withdrawal + 0.250 mg cloprostenol (0.250 mg treatment) (PGF24; Ciosin; MSD, Sao
Paulo, SP, Brazil) or 0.500 mg cloprostenol (0.500 mg treatment) (PGF2,; Ciosin; MSD, Sao
Paulo, SP, Brazil); Day 9 (D9) = 1 mg EB; Day 10 (D10) = artificial insemination.

3.3. Measurement of follicle diameter and ovulation detection

Transrectal ultrasound examinations of the genital organs were performed using an
ultrasound device (Mindray DP-2200VET®, Shenzhen, China), coupled to a linear transducer
at a frequency of 7.5 MHz.

Follicular diameter measurements were performed by daily ultrasound examinations
of the right and left ovaries from the moment immediately before P4 device withdrawal until
72 hours after. The largest follicle identified was determined by the average of two
perpendicular measurements of the diameter.

The follicle that presented larger diameter measurement at the moment of the P4
device withdrawal (Oh) was considered the largest follicle (F1). This follicle was measured
daily during four days (0, 24, 48 and 72h).

Ovulation was defined as the time of disappearance of the largest follicle previously
measured and was confirmed on the eighth day after Al by the corpus luteum ultrasound

visualization.

3.4. Blood sampling and progesterone assay

Blood samples were collected from 20 cows in each treatment (29 ovulated and

11 non-ovulated) by puncture of the coccygeal artery or vein at the Oh, 24h, 48h and 72h after
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the P4 device withdrawal. The collection was performed in a blood tube with clot activator,
cooled on ice and the serum was obtained by centrifugation (2500 % g for 10 minutes) and stored
in a 2 mL microtube at -20 °C for subsequent P4 dosage. Plasma P4 concentration was
determined by radioimmunoassay (RIA) technique using a solid-phase progesterone kit
(Beckman Coulter; California, USA) according to the manufacturer's instructions. The
sensitivity of P4 assay was 0.03 ng/mL, and the intra- and inter-assay CV were 8.5% and 8.66%,

respectively.

3.5. Statistical analyses

For data analyses, the Statistical Analysis System (SAS, version 9.4) was used.
Quantitative variables were subjected to the Kolmogorov-Smirnov and Bartllett tests to verify
the normality of errors and homogeneity of variances, respectively.

The experiment was conducted in a completely randomized design. The evaluation of
the pre-ovulatory follicle diameter and the follicular growth rate was performed by the GLM
procedure and followed the model:

YVij=p+Ti +ey
(1)

Where: Y _ij, response; p, constant; T 1, effect of treatment; and e _1ij, error.

The evaluation of the diameter of the largest follicle (F1) from day 8 until ovulation
was performed in repeated measures over time by the MIXED procedure and followed the
model:

Yijkit =u+T;+Dj+ O + (TD);; + (TO)y + (DO) i + (TDO);jx + €4
()

Where: Yy, response; u, constant; T;, effect of treatment; D;, effect of time (day); Ok,
effect of ovulation (ovulated and non-ovulated cows); (TD);;, treatment and time
interaction; (TO);,, treatment and ovulation interaction; (DO)jx, time and ovulation
interaction; (TDO);jy, triple interaction; and e; j, error.

The repeated measures factor was the day in each level of animal (subject), a
covariance matrix of autoregressive structure (4R(1)) was used. The data were then subjected
to analysis of variance and the LS-means compared by the t test (LITTELL et al., 2006).

The data regarding serum progesterone levels were submitted to logarithmic
transformation (Y’ =1InY) and evaluated in repeated measures over time by the MIXED

procedure, following the mathematical model in 2. The repeated measures factor was the day
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in each animal level (subject), a covariance matrix of heterogeneous autoregressive structure
(ARH(1)) was used. The data were then subjected to analysis of variance and the LS-means
compared by ¢ test (Littell et al., 2006).

The drop in progesterone levels in relation to time 0 (day 8) was calculated by the
difference between the values (in logarithm) of progesterone in times 24, 48 and 72 hours and
time 0. The values were then analyzed by GLM procedure according to the model:

Yijk =+ T+ Dj + (TD)y; + ey
3)

Where: Vi, response; p, constant; T;, effect of treatment; D;, effect of time (day);

s
(TD);j, treatment and time interaction; and e; j, error.

Ovulation rates were organized in contingency tables and analyzed using Fisher's exact
test (FREQ procedure). The effect of the diameter of the largest follicle (F1) on day 8 on the
probability of ovulation was assessed by univariate logistic regression (LOGISTIC procedure).

The results are presented as mean and standard error of the mean (SEM). The level of

significance adopted was o = 0.05.

4. RESULTS

4.1. Follicular evaluation

Regardless the FTAI the mean diameter of the preovulatory follicle and the growth
rate were 13.22 mm; 1.19 mm/day in the 0.500 mg treatment and 14.29 mm and 1.28 mm/day
in the 0.250 mg treatment, respectively.

The diameter of the preovulatory follicle (Fig. 1), growth rate (Fig. 2) and ovulation
rate (Table 1) did not differ between treatments overall and either in each FTAI (P > 0.05).

In ovulated and non-ovulated cows during FTAI 1, 2 and 3, F1 diameter was affected
by the time (P < 0.05; Table 2). Treatment effect was not significant (P > 0.05) in the F1
diameter. Time X ovulation interaction was significant (P < 0.05) in the follicular measurement
in FTAI I and FTAI 3. In all FTAI, regardless treatment, the F1 diameter was larger in ovulated
than in non-ovulated cows at 0, 24 48 and 72h (Table 3).

The follicular diameter measured at the moment of P4 device withdrawal affected the
probability of ovulation (Fig. 3). As the follicular diameter at Oh increased, the probability of

ovulation also increased and reached a plateau after approximately 12 mm in diameter.
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Fig. 1. Diameter of preovulatory follicle (mm) of cyclic Nellore cows submitted to 0.500 mg or 0.250

mg of cloprostenol in overall and each FTAI. Data are expressed as mean + SEM. P > 0.05.
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Fig. 2. F1 growth rate (mm/day) of cyclic Nellore cows submitted to 0.500 mg or 0.250 mg of

cloprostenol in overall and each FTAIL Data are expressed as mean + SEM. P > 0.05.

Table 1. Ovulation rate of cyclic Nelore cows treated with 0.500 mg or 0.250 mg of cloprostenol in

overall and each FTAI

Treatments Overall FTAI 1 FTAI?2 FTAI3
0.250 mg 67,80 61,76 76,47 75,00
0.500 mg 75,93 74,19 80,00 75,00

P value 0,4053 0,3043 1,0000 1,0000
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Table 2. Diameter of F1 (mm) at 0, 24, 48 and 72h after P4 device withdrawal in each FTAI of cyclic

Nellore cows submitted to 0.500 mg or 0.250 mg of cloprostenol (Mean + SEM)

Oh 24h 48h 72h
Treatments
FTAI 1
Ovulated
0.500 mg 9.80 £0.44°  1256+0.45 12.41+045* 11.60+0.61%
0.250 mg 1091 £0.46° 1244 +£0.46%" 13.11+0.48°** 13.37+0.81%
Non-ovulated
0.500 mg 6.57+£0.75°*  7.04+£0.76°*  7.93+0.75®"  894+0.77%
0.250 mg 8.19£0.60°*  851+0.59*  837+0.59% 7.44 £ 0.65%
FTAI 2
Ovulated
0.500 mg 11.22+0.78°4  13.04+0.78°*  14.01+£0.78**  11.78 £1.27°%A
0.250 mg 11.99+0.75%  13.08+£0.75%" 1458 £0.75*%  14.60+1.09%*
Non-ovulated
0.500 mg 8.19+ 1.56%A 8.92+1.56%A 822+1.56*  7.76+1.68%
0.250 mg 7.48 +1.35%4 8.39+1.35% 8.63+1.35% 8.59 + 1.423A
FTAI3
Ovulated
0.500 mg 1341 +£1.21%  14.85+1.21%4 1590+1.21% -
0.250 mg 1400+ 1.21%  1584+£1.21%4 1735+£1.21%" -
Non-ovulated
0.500 mg 8.20+2.102 6.88 +£2.10%A 6.71 +£2.102A -
0.250 mg 10.39+£2.10°A  9.84+2.10*  10.25+2.10* -

Within a row, different lowercase letters indicate difference (P < 0.05) among days by ¢ test. Within a column,
different uppercase letters indicate difference (P < 0.05) between treatments by ¢ test.
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Table 3. Diameter of F1 (mm) at 0, 24, 48 and 72h after P4 device withdrawal in each FTAI of

ovulated and non-ovulated cyclic Nellore cows (Mean £ SEM)

Oh 24h 48h 72h

Treatments
FTAI 1

Ovulated 10.35+£0.32%% 12.50+0.32%4 1276 +£0.33%" 1248 £0.51

Non-ovulated ~ 7.38 £0.48°® 778 £0.48°®  8.15+0.48°®  8.19+0.50
FTAI 2

Ovulated 11.60 £ 0.54°  13.06+£0.54%* 1430+ 0.54* 13.19+0.84%4A

Non-ovulated ~ 7.83+1.03°®  8.65+1.03°®  842+1.03°®  817+1.10%8
FTAI 3

Ovulated 13.70 £ 0.86°  1535+0.86°*  16.63 +0.86* -

Non-ovulated ~ 9.29 + 1.49°B 8.36+1.49% 8.48 £1.49°% -

Within a row, different lowercase letters indicate difference (P < 0.05) among days by t test. Within a column,

different uppercase letters indicate difference (P < 0.05) between ovulated and non-ovulated by t test.
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Fig. 3. Relationship between follicular diameter at the moment of withdrawal device progesterone (Oh)

and the probability of ovulation of cyclic Nellore cows at FTAIL ¢ = 0.855.
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4.2. Plasma progesterone concentration during 0, 24, 48 and 72h after P4 device
withdrawal

Considering all cows (ovulated and non-ovulated), plasma progesterone concentration
at 0, 24, 48 and 72h did not differ between treatments, (P > 0.05), except for time 24h (P <0.05)
and was affected by time (P <0.05; Fig. 4). At 24h, the 0.250 mg group (4.82 ng/mL) presented
higher progesterone level than the 0.500 mg group (2.74 ng/mL).

In ovulated cows, plasma progesterone concentration in the evaluated moments did
not differ between treatments (P > 0.05) and was affected by the time (P < 0.05; Fig. 5). The
average of preovulatory P4 concentration of all ovulated cows was 1.61 ng/mL, and, four cows
showed a preovulatory P4 concentration higher than 2.0 ng/mL, seven between 1.51 and 2.0
ng/mL, twelve between 1.0 and 1.5 ng/mL and five lower than 1.0 ng/mL. In this evaluation
moment, the value of one cow was excluded because was consider an outlier value within the
expected plasma progesterone concentration.

In non- ovulated cows, plasma progesterone concentration in the evaluated moments
did not differ between treatments (P > 0.05), except for time 24h (P < 0.05) and was affected
by the time (P < 0.05; Fig. 7). At 24h, 0.250 mg group (3.35 ng/mL) was higher than 0.500 mg
group (1.66 ng/mL). Ovulated cows presented higher (P < 0.05) progesterone levels compared
with non-ovulated cows at 48 h (Fig. 8).

20 -
18 - —e—0.500mg Effect P-value
16 - — - 0.250mg Time within 0.250 mg <.0001

Time within 0.500 mg <.0001
Treatment within time O 0.4961
Treatment within time 24  0.0344
Treatment within time 48  0.2951
Treatment within time 72 0.8319

=S
N B
I I

Progesterone (ng/ml)
(e

S N B~ N

Time (h)

Fig. 4. Progesterone levels at 0, 24, 48 and 72h after P4 device removal of cyclic Nellore cows submitted

to 0.500 and 0.250 mg of cloprostenol in FTAI protocol. Data are expressed as mean = SEM.
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212 ¢ Treatment within time 48 0.9762
% 10 4~ Treatment within time 72 0.5891
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Fig. 5. Progesterone levels at 0, 24, 48 and 72h after P4 device removal of ovulated cyclic Nellore cows

submitted to 0.500 and 0.250 mg of cloprostenol in FTAI protocol. Data are expressed as mean = SEM.
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Fig. 6. Difference between log values of the progesterone levels from time Oh (Day 8 of FTAI protocol).

P, p-values (Pr > F) between treatments within a time. Bars, SE.
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Fig. 7. Progesterone levels at 0, 24, 48 and 72h after P4 device removal of non-ovulated cyclic Nellore

cows submitted to 0.500 and 0.250 mg of cloprostenol in FTAI protocol. Data are expressed as mean +
SEM.
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Fig. 8. Progesterone levels at 0, 24, 48 and 72h after P4 device removal of ovulated and non-ovulated
cyclic Nellore cows regardless treatment (0.500 or 0.250 mg of cloprostenol) in FTAI protocol. Data

are expressed as mean + SEM.

5. DISCUSSION

In the present study, the reduction of the conventional dose of PGF», analogue did not
affect the diameter of the preovulatory follicle, growth rate, and ovulation rate, maintaining low

P4 levels (complete luteal functional regression) sufficient to allow the secretion of
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preovulatory LH. Low P4 concentration associated with high E2 concentration will induce a
preovulatory peak of LH, which is essential for ovulation, and possible success of the FTAI
protocol (Roberson et al., 1989).

Our results showed that as the follicular diameter increased, the probability of
ovulation also increased. Larger follicular diameter after deviation is related to higher levels of
circulating 17f-estradiol, with increased expression of LH receptors, resulting in higher
ovulation rates (Sa Filho et al., 2010; Simdes et al., 2012). As well, a larger diameter of the
ovulatory follicle is associated with the size of the subsequent corpus luteum. Larger corpus
luteum results in higher levels of progesterone, increasing subsequent pregnancy rates
(Vasconcelos et al., 2001). The F1 diameter of ovulated and non-ovulated cows showed a
different pattern in follicular growth after P4 device removal. A high number of dominant
follicles went into atresia in the non-ovulated cows. We hypothesized that an insufficient
follicular growth of the new wave during P4 treatment (DO to D8) could be the cause of the
failure in the ovulation in these animals. Thus, the estrogen levels generated may have been
insufficient and therefore, prevented the induction of the LH peak. The progesterone assay
showed that even in the non-ovulated cows, both treatments were able to promote functional
luteal regression between 48 and 72h, indicating that the P4 levels were not the cause of the
non-occurrence of ovulation in these animals.

Considering ovulated and non-ovulated cows in both treatments, the P4 concentrations
reduced expressively for up to 48h and did not differ between 48 and 72h. This pattern is in
agreement with the results found in follicular measurements, where most animals ovulated
between 48 and 72h, compatible with the interval from P4 device removal to ovulation of FTAI
protocols that use estradiol benzoate at D9 as an ovulation inducer (Crepaldi, 2009; Ayres et
al., 2007). The preovulatory P4 concentration mean was near, but not lower than 1 ng/mL, value
established by other authors as the standard for the occurrence of complete luteolysis (Siqueira
et al., 2009; Ribeiro et al., 2012; Mann; Lamming, 2006). Our hypothesis is that the 24-hour
interval between blood sampling may have led to less precision in the values that P4 reached
before the ovulation.

The 0.250 mg treatment promoted a slower reduction in plasma P4 concentration
compared with 0.500 mg treatment. However, both treatments were able to promote a functional
luteolysis, without compromising ovulation or follicular growth, since the average values of
follicular diameter and the ovulation rate did not differ between the treatments. The luteolytic
action of PGF in lower doses has been widely studied over the years to determine the minimal

effective dose for exogenous PGF», capable of leading to adequate levels of progesterone
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during luteal regression. Meira et al. (2006) reported positive result using a reduced dose of
PGF2, (luprostiol; 50% of the conventional dose) via IM and intravulvasubmucous for inducing
complete luteolysis and anticipating estrus in non-lactating Nellore cows. However, 25% of the
conventional dose (IM) was not sufficient to promote complete luteal regression since P4
concentrations increased after 48h post-treatment. Gioso et al. (2005) showed satisfactory
results in luteolysis and estrus synchronization using 50% of the conventional dose of
cloprostenol (IM and IVSM), reaching concentrations of P4 below 1.0 ng / mL 48h after PGF2q
administration. Garcia-Winder and Gallegos-Sanchez (1991) tested the use of reduced doses of
dinoprost (IM) in estrus synchronization and obtained satisfactory results in the induction of
complete luteolysis with 70% of the dose, while females treated with 40% of the dose presented
partial luteolysis. Therefore, the use of doses with at least 50% of the conventional dose of
different PGF2q bases has been shown to be efficient.

The luteolytic response of prostaglandin is dependent on the diestrus phase (early,
middle and late phase) at the moment of prostaglandin administration: an early CL shows less
responsiveness to PGF2q than a mid-luteal stage (Berardinelli; Adair, 1989). However, in this
study, the insertion of P4 device and administration of EB at DO should suppress circulating
FSH and LH concentrations, promoting the regression of the current follicular wave and
preventing ovulation (negative feedback of P4 on LH). Therefore, an early CL would be not
present at the moment of the PGF2q administration (Oh).

The finding that ovulated cows had higher P4 levels than non-ovulated cows was an
unexpected result in this study. Our hypothesis is that ovulatory follicles, due to their larger
diameter, have a greater capacity for progesterone production by granulosa cells. This
hypothesis is supported by the results of Skinner and Osteen (1988) that showed an increase in
progesterone production by in vitro cultured granulosa cells with the increase in follicle size.
Similar results were found by Dieleman et al., (1982) and Fortune et al. (2009), in which
progesterone concentrations increased in the follicular fluid of cows a few hours after the LH
peak and then just before ovulation. Also, there was an increase in the width of granulosa cells
and the theca interna cells membranes after the LH peak and before ovulation (Dieleman et al.,

1982).
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6. CONCLUSIONS

The use of 0.250 mg cloprostenol (half of the conventional dose) was sufficient to
cause complete functional luteolysis in cyclic Nellore cows in the evaluated FTAI protocol.
Despite plasma progesterone concentrations reduced more slowly in the 0.250 mg treatment,
this treatment did not affect the ovulation rate, follicular growth rate, and diameter of
preovulatory follicle. The reduction of this prostaglandin F», analogue is recommended under
the conditions evaluated, leading to a reduction in the protocol costs and increasing the profit

of the producer.
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