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RESUMO

Comparacdes da dinamica ovariana entre mais de duas ragas equinas, sob condicdes
padronizadas, ndo sao encontradas na literatura. Objetivando comparar a dinamica
folicular e luteal, foram realizados exames diarios de ultrassonografia durante um
intervalo interovulatorio contemporaneo, em éguas de pequeno porte (grupo Mini Pony
— MP; n=10), médio porte (grupo Large Pony — LP; n=9) e grande porte (grupo
Brasileiro de Hipismo — BH; n=12). Concluiu-se que os trés grupos diferiram quanto
ao maximo diametro do foliculo pré-ovulatério (FPO) (mm) (MP=36,15; LP=40,95;
BH=46,66), diametro do FPO um dia antes da ovulagdo (mm) (MP=35,8; LP=40,55;
BH=46,48) e crescimento diario médio do FPO (mm/dia) (MP=2,6; LP=3,05; BH=3,51).
O grupo MP diferiu dos demais quanto ao namero de foliculos por onda ovulatoria
(MP=4,8; LP=10,11; BH=9,75), numero de foliculos por dia (MP=4,19; LP=10,27;
BH=10,63), nimero de foliculos maiores ou iguais a 10mm (MP=2,98; LP=5,88;
BH=5,98), diametro do FPO a divergéncia (mm) (MP=22,62; LP=24,81; BH=25,58),
didmetro do segundo maior foliculo a divergéncia (SMF) (mm) (MP=15,56; LP=21,25;
BH=21,83), diferenca de diametro entre FPO e SMF a divergéncia (mm) (MP=7,25;
LP=3,56; BH=3,75) e area do corpo liteo (CL) (mm? (MP=436,1; LP=674,4;
BH=720,4). Nao houve diferenca entre os grupos quanto a duracdo do ciclo (dias)
(MP=21,9; LP=20,22; BH=20,58), ocorréncia de divergéncia (MP=80%; LP=88,89%;
BH=100%), dias decorridos entre a emergéncia do FPO e SMF (MP=0,8; LP=0,89;
BH=0,92) e diferenca de diametro entre estes na emergéncia (mm) (MP=0,4; LP=0,44;
BH=0,5) e na divergéncia (mm) (MP=7,25; LP=3,56; BH=3,75); dias entre emergéncia
e divergéncia (MP=5,12; LP=5,5; BH=5,5) e divergéncia e ovulacdo (MP=7,12;
LP=6,62; BH=6,8), numero de ondas menores (MP=0,3; LP=0,33; BH=0,42) e
duracédo do CL (dias) (MP=12,4; LP=14,67; BH=13,92).

Palavras chave: éguas, ciclo estral, foliculos, comparacao, divergéncia



ABSTRACT

Comparisons of ovarian dynamics between more than two equine breeds, under
standardized conditions, are not found in the literature. The objective of this study was
to compare follicular and luteal dynamics during one contemporary intervulatory
interval by daily ultrasonography examinations in small size mares (Mini Pony group -
MP; n=10), medium size (Large Pony group - LP; n=9) and large size (Brazilian
Warmblood group - BH; n=12). It was concluded that all three groups differed regarding
maximum diameter of the preovulatory follicle (POF) (mm) (MP=36.15; LP=40.95;
BH=46.66), maximum diameter of POF one day before ovulation (mm) (MP=35.8;
LP=40.55; BH=46.48) and the mean daily growth of POF (mm / day) (MP=2.6;
LP=3.05; BH=3.51). The MP group differed from LP and BH groups regarding number
of follicles per ovulatory wave (MP=4.8; LP=10.11; BH=9.75), number of follicles per
day (MP=4.19; LP=10, 27; BH=10.63), number of follicles equal or greater than 10mm
(MP=2.98; LP=5.88; BH=5.98), diameter of POF at deviation (mm) (MP=22.62;
LP=24.81; BH=25.58), diameter of second largest follicle (SLF) at deviation
(MP=15.56; LP=21.25; BH=21.83), diameter difference between FPO and SLF at
deviation (mm) (MP=7.25; LP=3.56; BH=3.75), corpus luteum (CL) area (mm?)
(MP=436.1; LP=674.4; BH=720.4). There was no difference between groups regarding
cycle length (MP=21.9; LP=20.22; BH=20.58), occurrence of deviation (MP=80%;
LP=88.89%; BH=100%), days between emergence of POF and SLF (MP=0.8, LP =
0.89, BH = 0.92), and diameter difference between POF and SLF at emergence (mm)
(MP=0.4; LP=0.44; BH=0.5) and at deviation (mm) (MP=7.25; LP=3.56; BH=3.75);
days between emergence and deviation (MP=5.12; LP=5.5; BH=5.5), deviation and
ovulation (MP=5.12; LP=6.62; BH=6.8), number of minor waves (MP = 0.3; LP =0.33;
BH = 0.42) and CL lifespan (days) (MP=12.4; LP=14.67; BH=13.92).

Keywords: mares, estrous cycle, follicles, comparison, deviation
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1 INTRODUCAO

Segundo dados do Ministério da Agricultura, Pecuaria e Abastecimento (MAPA)
(2016), o Brasil conta com o maior rebanho equino da América Latina e o quarto maior
do mundo, contabilizando mais de cinco milhdes de cabegas e empregando direta e
indiretamente mais de trés milhdes de pessoas. Envolvendo mais de trinta segmentos
divididos entre insumos, criacdo e destinacdo final, o Complexo do Agronegdcio
Cavalo (MAPA, 2016) movimenta cerca de 16,15 bilhdes de Reais por ano.

O mercado equestre, hoje em dia, ndo se limita apenas aos esportes hipicos e
exposicdes, mas também tem importante papel social, por ser a equitacdo
considerada um entretenimento, e também pela equoterapia, ramo da terapia
assistida por animais, definida como método terapéutico e educacional que emprega
o0 cavalo para o ajuste biopsicossocial de pessoas portadoras de deficiéncia ou
necessidades especiais. Apenas nas atividades diarias agropecuarias, mais de trés
milhdes de equinos séo utilizados (MAPA, 2016). Em virtude da importancia histérica,
econdmica e social ja consolidada, os equinos vém sendo objetos de estudo nas mais
diversas areas — da etologia as pesquisas com abordagens interespecificas
(GINTHER, 2012; ADAMS et al., 2012).

Ainda, e ndo menos importante, constante interesse no campo da ginecologia
humana tem sido despertado em virtude de algumas semelhancas entre estas duas
espécies monovulatorias (CARNEVALE, 2008; GINTHER et al., 2012; ADAMS et al.,
2012). Tais estudos podem ajudar a elucidar varios aspectos ainda ndo bem
compreendidos, como a gradual e progressiva perda de fertilidade com o avancar da
idade, relacionada a senescéncia ovariana e decréscimo na qualidade de odcitos que
foram mantidos quiescentes por décadas, tanto na espécie humana quanto na equina,
dentre outros pontos, estdo os padrdes de ondas ovulatérias e anovulatorias que séo
semelhantes em ambas as espécies, sendo a égua um excelente modelo de pesquisa
por apresentar trato reprodutivo de facil acesso e manipulagéo, e tamanho de foliculo
pré-ovulatorio cerca de duas vezes o daquele encontrado na mulher, assim facilitando
0 estudo e tratamento intrafoliculares (CARNEVALE, 2008).

A dinamica folicular e o perfil hormonal reprodutivo nas éguas séao estudados
h& quase cinco décadas (GINTHER et al., 2008; GINTHER, 2017). A compreensao
em profundidade dos fenbmenos que regem as dinamicas folicular e hormonal — em

especial os horménios reprodutivos FSH, LH, Estradiol e Progesterona — fornece
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maior entendimento dos fatores que determinam a sazonalidade reprodutiva da égua,
e dos eventos que culminam com a dominancia folicular e ovulagbes duplas.
Biotécnicas da reproducdo, como inseminacao artificial, transferéncia de embrides,
criopreservacdo de gametas e embrides, entre outras, acenam com 0 nascimento de
mais potros por temporada, o que concorda com um mercado avido por produtos
nascidos cada vez mais cedo no ano hipico. Para tanto, € preciso otimizacao e maior
aproveitamento da reprodutora ao longo do ano; isto exige a necessidade de
conhecimentos cada vez mais aprimorados sobre sua fisiologia reprodutiva.

Em um contexto onde varias racas sdo comercializadas, a estatura e peso
corporal dos animais variam grandemente. No processo de formacéo das ragas, as
altas pressoes de selecéo artificial podem modificar alguns aspectos das func¢des dos
sistemas organicos, inclusive o reprodutor (KIM et al., 2014), como dimensdes do
foliculo pré-ovulatorio e dindmica hormonal.

Comparacdes da dinamica folicular e luteal entre ragcas apresentando diferenca
de peso e altura foram extensivamente estudadas (PALMER, 1987; DIMMICK et al.,
1993; NEWCOMBE, 1994; BERGFELT e GINTHER, 1996; GASTAL et al., 2008);
porém, comparac¢des contemporaneas entre mais de duas racgas, realizadas por um
mesmo examinador, em uma mesma localidade geografica e com manejo idéntico
para todos os animais, ndo sdo encontradas na literatura ou em relatos anedéticos.
Comparactes da dinamica folicular e luteal de éguas de diferentes portes, quando
avaliadas sob as mesmas condi¢cdes e durante o mesmo intervalo de tempo, séo
requeridas e incentivadas (DIMMICK et al., 1993; BERGFELT e GINTHER, 1996;
GASTAL et al., 2008a).

O presente trabalho prop6e a comparacdo da dindmica folicular e luteal em
éguas de pequeno, médio e grande porte sob condigbes padronizadas de local e
manejo, utilizando exames de palpacao retal e ultrassonograficos diarios realizados
pelo mesmo examinador durante um intervalo interovulatorio contemporaneo.
Objetivou-se a caracterizagdo e comparacéo da duracéo do intervalo interovulatério;
guantidade e tipo de ondas foliculares; época de emergéncia e divergéncia da onda
ovulatoria; diametros dos foliculos dominante e subordinado; quantidade de foliculos;
area e duracao do corpo lateo e relagcéo entre tamanho corporal e tamanhos do foliculo

pré-ovulatoério e corpo luteo.
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2 REVISAO DE LITERATURA

2.1 Definicao de minipdnei, pénei e cavalo

Em paises como Estados Unidos, Australia e Reino Unido, a altura de um
equino determina a maneira como este deve ser mencionado: como “‘minipony”
(minipbnei), “pony” (pbnei) ou “horse” (cavalo). A designacéao “large pony”, nesses
paises, refere-se a um ponei grande.

Segundo a Federacdo Equestre Internacional (FEI), ponei € o equino pequeno
que mede, na cernelha, até 148 cm sem ferraduras. A raca Crioula, de origem ibérica
e ascendéncia na raca Andaluz, € um exemplo de p6nei segundo a FEI (“large pony”
nos paises supracitados). E criada no Brasil e em outros paises para uso nas
atividades diarias de pecuaria, em rodeios e provas de enduro e rédeas. Segundo o
padrdo da raca (ASSOCIACAO BRASILEIRA DE CRIADORES DE CAVALOS
CRIOULOQOS), a altura das fémeas na cernelha ndo deve ser inferior a 138 cm nem
superior a 148 cm.

Para a Associacdo Americana do Cavalo Miniatura (AMHA), uma divisdo da
American Shetland Pony Club, Inc., minipdneis ou miniaturas sdo pdneis pequenos
de conformacao harmoniosa, que ndo excedam 97 cm medidos imediatamente atras
do final da crineira. Segundo o padrao racial da Associacdo Brasileira dos Criadores
do Cavalo Ponei, as fémeas da raca Pdnei Brasileiro devem ter altura maxima de 105
cm, sendo 90 cm a altura ideal. O Pénei Brasileiro € uma raca destinada a equitacéo
de lazer, tracdo leve e animais de companhia, originada de cruzamentos de pbneis
Shetland e Falabella (ASSOCIACAO BRASILEIRA DOS CRIADORES DO CAVALO
PONEI, 2016) com outras racas leves.

A raca Brasileiro de Hipismo, desenvolvida para emprego nas modalidades
hipicas de salto e adestramento, teve origem na década de 70 a partir do cruzamento
de animais nacionais com ragas europeias (ASSOCIACAO BRASILEIRA DOS
CRIADORES DO CAVALO DE HIPISMO).

As palavras “minipony”, “pony” e “horse” (cavalo), portanto, designam,
respectivamente, animais de até 97 cm, 148 cm (142 cm na Austréalia) e acima de 148

cm (acima del42 cm na Australia).
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2.2 Foliculogénese e luteogénese na égua

O intervalo interovulatorio em éguas inicia com uma ovulacdo acompanhada de
comportamento estral e termina com a ovulacao do estro subsequente (GINTHER et
al., 2004a).

A emergéncia (GINTHER, 2000) dos foliculos da onda folicular refere-se a
guando um dado foliculo é primeiro detectado a um diametro que pode ser definido
em cada exame. Uma onda folicular pode ser definida como abrangendo todos os
foliculos que emergem antes do inicio da divergéncia. Para Ginther et al. (2009), esta
onda inicia-se com os foliculos recrutados sendo detectados ultrassonograficamente
a um diametro aproximado de 6mm. Nos estudos iniciais que empregavam
rastreamento folicular, a emergéncia folicular era baseada no dia em que o futuro
foliculo dominante apresentava diametro aproximado de 15mm (BERGFELT e
GINTHER, 1992), devido a dificuldade de rastrear foliculos menores. Como o advento
da aplicacao da ultrassonografia a reproducdo em éguas, foliculos de 6mm passaram
a ser usados para indicar emergéncia (GINTHER et al., 2009).

Os foliculos emergem a um intervalo médio de 0.4 a 0.7 dias entre um e outro
(GASTAL et al., 2004). Uma média de 12.4 foliculos emergiu entre o tratamento e a
divergéncia em estudo empregando ablacao de todos os foliculos maiores que 6mm
dez dias ap6s a ovulacdo (GASTAL et al., 2004). Em Miniaturas, foi descrito um
namero menor de foliculos em crescimento de diametro igual ou maior que 10mm por
onda ovulatéria, e mais ondas ovulatérias com apenas um foliculo em crescimento
maior de 10mm, quando em comparagdo com éguas maiores (GASTAL et al., 2008).

Onda folicular € o termo que se refere a emergéncia de diversos foliculos que
crescem em sincronia, inicialmente. A onda folicular ovulatéria em éguas comeca a
se desenvolver no meio de um intervalo interovulatério que dura, em média, vinte e
dois a vinte e quatro dias (GINTHER et al 2003).

Ondas foliculares que formam um foliculo dominante, como resultado do
processo de divergéncia (havendo ou ndo a ovulacdo do foliculo dominante) séo
chamadas ondas foliculares maiores. As ondas anovulatorias maiores precedem a
onda (ovulatdria) que origina a ovulacédo associada com estro ou com a fase folicular
(ovulagcdo priméria). Ondas anovulatérias maiores sdo incomuns em Miniaturas
(GASTAL et al.,, 2008), enquanto ondas foliculares menores (onde ndo ha o

desenvolvimento de foliculo dominante) sdo comuns entre a ovulacao e a emergéncia
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da préxima onda ovulatéria em éguas (GINTHER et al., 2009). E bem estabelecido
que a onda ovulatoria em éguas, assim como ondas anovulatérias maiores e ondas
menores, origina-se pela estimulacdo de um pulso de FSH (DONADEU e GINTHER,
2003); este pulso alcanca concentracfes maximas, em media, quando o maior foliculo
mede cerca de 13mm. Pulsos de FSH ocorrem a cada trés a sete dias precedendo o
pulso que estimularqd a emergéncia da onda ovulatéria (BERGFELT e GINTHER,
1993). Nas ondas maiores, 0 pulso comeca a decair como resultado da acdo de
supressores foliculares de FSH, quando o foliculo maior atinge um tamanho de 14-
16mm (GASTAL et al., 1997; DONADEU e GINTHER, 2003). Ainda que alguns pulsos
de FSH estejam associados a emergéncia de ondas foliculares menores, é
desconhecido se supressores de FSH oriundos de foliculos de ondas menores
suprimem o pulso, como ocorre nas ondas maiores.

A incidéncia de ondas anovulatorias maiores tem sido relatada como 24% pra
éguas Quarto de Milha (GINTHER, 1993) e 25% em éguas Bretas (GINTHER et al.,
2004b). O diametro maximo do foliculo dominante € menor para as ondas
anovulatérias maiores quando comparado aqueles das ondas ovulatérias. Durante as
ondas anovulatérias maiores, ao exame ultrassonografico o Utero permanece
caracteristico do diestro e estas ondas emergem antes da ovulacdo do intervalo
interovulatério prévio, durante o periodo de aumento na concentracdo de FSH em
algumas éguas. Um paradoxo em éguas é a ocorréncia de ovulacdo de um foliculo
dominante do que seria esperado ser uma onda anovulatéria maior (ovulacdes
secundarias ou ovulagbes de diestro), uma vez que tal ocorre em ambiente de alta
concentracéo de progesterona. A incidéncia destas ovula¢cdes secundarias ocorre em
cerca de 20% dos ciclos estrais em éguas Puro Sangue de Corrida (WATSON et al.,
1994; MOREL e O’SULLIVAN, 2001), e é proxima a 0% em éguas Quarto de Milha e
poneis (GINTHER, 1992).

ApoGs a emergéncia da onda, os foliculos crescem em uma assim denominada
fase de crescimento comum por diversos dias (GINTHER et al., 2003; GINTHER et
al., 2004a). O principal horménio hipofisario envolvido na estimulacéo e regulacéo do
desenvolvimento folicular, em mamiferos, é o FSH (BERGFELT e GINTHER, 1992).

Os dois maiores foliculos da onda ovulatoria, denominados: foliculo dominante
(foliculo pré-ovulatério durante o periodo pré-ovulatério) e foliculo subordinado (ou
segundo maior foliculo) crescem aproximadamente em paralelo, durante a fase de

crescimento comum (GASTAL et al., 1997). Tomando-se as dimensdes destes dois
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foliculos a partir da emergéncia, as médias divergiram gradualmente por poucos dias,
comecando quatro dias pés emergéncia (GASTAL et al., 1997). Em média, o futuro
foliculo dominante emerge primeiro, mantém-se durante a fase de crescimento
comum e € o primeiro a alcancar um estagio critico associado com a divergéncia
(GINTHER et al., 2004b). A diferenca média em diametros entre os dois foliculos ao
inicio da divergéncia (cerca de 3mm) é equivalente a aproximadamente um dia;
presumivelmente, esta vantagem de tempo permite que o futuro do foliculo ovulatério
seja estabelecido antes que o proximo foliculo maior alcance um diametro similar. Esta
interpretacdo € compativel com os resultados de estudos subsequentes, que usaram
ablacdo no décimo dia apos ovulacdo, sem restringir o numero de foliculos na onda
(GASTAL et al., 2004). Neste mesmo estudo, o intervalo entre a emergéncia a 6mm
e a divergéncia foi de aproximadamente seis dias.

A fase de crescimento comum termina em uma mudanca nas razdes de
crescimento entre os foliculos, que é conhecida como divergéncia. A divergéncia é
caracterizada por crescimento continuo do foliculo ovulatério em desenvolvimento,
simultaneamente havendo crescimento reduzido e subsequente atresia dos foliculos
restantes, denominados subordinados. Segundo Ginther et al. (2004a), divergéncia é
caracterizada pelo crescimento continuo e preferencial de um ou, ocasionalmente,
dois foliculos pertencentes a onda ovulatéria maior. O foliculo favorecido é
denominado foliculo dominante. A divergéncia inicia-se quando o futuro foliculo
dominante e os maiores foliculos subordinados alcangcam diametro médio de 22,5 e
19mm respectivamente (GINTHER et al., 2009). E descrito que, em éguas Miniaturas,
apenas 25% dos intervalos interovulatorios apresentam divergéncia (GASTAL et al.,
2008) similar aquela observada em racas maiores, comparada com a incidéncia acima
de 80% de divergéncia identificAvel observada em equinas, bovinas e humanas
(GINTHER et al., 2004a).

A divergéncia observada para individuos €& determinada por analise
retrospectiva dos foliculos dominante e subordinado. Ainda que apenas o0s dois
maiores foliculos sejam usados para detectar a divergéncia, outros foliculos
subordinados podem ser usados na estimativa do momento da divergéncia, atraves
da diminuicdo simultdnea no tamanho, comparativamente ao segundo maior foliculo.
O diametro médio do maior foliculo na divergéncia é 22.5mm (GINTHER et al., 2003);
outros estudos citam uma faixa de entre 22.2mm (GINTHER et al., 2000) e 24.8mm
(GINTHER et al., 2004c).
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Estudos com emprego de ablacéo folicular demonstram que a capacidade de
dominancia é similar entre os maiores foliculos ao tempo da divergéncia, mas
dominancia de um foliculo menor é bloqueada na presenca de um maior (GASTAL et
al., 2004).

As concentracdes de FSH e LH inicialmente permanecem associadas em
éguas, mas dissociam-se a partir do pico de FSH: Apds o pico, a concentracdo média
de LH sobe, enquanto a concentracdo de FSH diminui. A concentracdo diminui por 3
a 4 dias antes do inicio da divergéncia e alcanca um nadir 2 ou 3 dias depois
(SQUIRES et al., 1986). O declinio de FSH € necessario para o estabelecimento da
divergéncia, como indicado pelo desenvolvimento de varios foliculos dominantes apés
administracdo de FSH (SQUIRES et al., 1986).

Entre o pulso de FSH e o inicio da divergéncia, todos os foliculos da onda
contribuem para a queda na concentracdo de FSH (DONADEU e GINTHER, 2001).
Em associagcdo com o fim da fase de crescimento comum/inicio da divergéncia, a
relacdo FSH/foliculos muda de envolvimento de vérios foliculos para envolvimento de
apenas o foliculo dominante em desenvolvimento. Aparentemente o foliculo
subordinado ndo alcancou um estagio de desenvolvimento similar e ndo estaria
responsivo as baixas concentracdes de gonadotropinas, e como resultado sua razéo
de crescimento diminui (GINTHER, 2000).

Dentre outros fatores presentes no fluido folicular (GINTHER et al., 2004a), o
nivel de estradiol contribui para a responsividade aumentada as gonadotropinas do
foliculo dominante, durante o processo de divergéncia: Cerca de um dia antes do inicio
da divergéncia, quando o maior foliculo mede cerca de 18mm, a concentracao
intrafolicular de estradiol comeca a aumentar diferencialmente no futuro foliculo
dominante. Este aumento diferencial contribui para o aumento na concentracao
sistémica de estradiol, tendo efeito negativo no FSH. Testosterona e outros
androgenos também sao produzidos por foliculos equinos (DONADEU e GINTHER,
2002), e agem suprimindo a circulacdo de FSH durante o estro através da estimulacéo
do acumulo de FSH na hipofise, para liberagdo durante o diestro (THOMPSON et al.,
1991).

Ap6s o0 pico de FSH, uma elevacdo transitoria nos niveis circulantes de
hormoénio luteinizante (LH) ocorre durante a divergéncia, como parte da onda
ovulatéria de LH, alcancando concentragbes maximas um dia ap0s a ovulagédo
(WHITMORE et al., 1973; GASTAL et al. 1999).



21

Na égua, usualmente apenas um foliculo dominante por onda ovulatéria
desenvolve-se, a partir do processo de divergéncia. Ocasionalmente, dois foliculos
da mesma onda ovulatoria originam-se da divergéncia e tornam-se dominantes,
havendo a possibilidade de ovulacédo dupla (GASTAL, 2009).

A incidéncia de ovulagbes multiplas (usualmente duas) Vvaria
consideravelmente entre racas e estudos, abrangendo de 2% (poneis) a 25% (Puro-
Sangue de Corrida) (GINTHER, 1992); aparentemente, em miniaturas é ausente ou
muito baixa, uma vez que nédo ha relatos de ovulacfes duplas na raca (GASTAL et al.,
2008; GASTAL et al., 2008a; GINTHER et al., 2008; NEVES et al., 2010).

A incidéncia de foliculos dominantes duplos € maior do que a incidéncia das
ovulacBes duplas. OvulacBes duplas podem ocorrer sincrones ou assincrones,
unilateralmente ou bilateralmente (GINTHER et al., 2008; MOREL et al., 2001).

Foliculos ovulatérios multiplos apresentam emergéncia tardia, concentracao
maior de LH precedendo a divergéncia, menor concentracdo de FSH no dia da
divergéncia, antes e depois da ovulacao, e estradiol significativamente mais alto dois
dias apoOs a divergéncia; ainda, maior concentracdo de progesterona no diestro e
menor concentracdo de LH iniciando no dia ap6s a ovulagdo (GINTHER et al., 2008).

Provavelmente o indicador mais usado para estimar a ovulacdo em éguas, 0
maior didmetro de um foliculo pré-ovulatério pode variar de acordo com o porte, raca
e localidade do animal (NEWCOMBE, 1994), tendo sido relatadas dimensées que vao
de 34mm a 70mm (GINTHER, 1995).

Diferencas no diametro dos foliculos pré-ovulatérios de animais de diferentes
racas sao relatadas em alguns estudos, sendo que em éguas Sela Francés, o maior
diametro do foliculo pré-ovulatério € cerca de 3mm maior do que em pdneis Welsh
(PALMER, 1987), assim como entre Puro-Sangue Arabe (40mm) e Quarto de Milha
(43mm) (DIMMICK et al., 1993), e aproximadamente 10mm maior em Bretés
(GINTHER et al., 2004c) e Clydesdales do que em Quarto de Milha (GINTHER, 1995;
em Trotadoras da regido outrora conhecida como lugoslavia, 41,75mm (IVKOV et al.,
1999); em éguas Caspias, 42,8mm (SHIRAZI et al., 2004); em éguas Miniatura, o
maior didmetro meédio foi de 37,3mm (GASTAL et al., 2008); em Lusitanas, 47,4mm
(MATA, 2012); em éguas de tiro irlandesas, 44,7mm (NEWCOMBE e CUERVO-
ARANGO, 2013) Porém, em outro experimento, ndo houve diferenca no maximo

didmetro do foliculo pré-ovulatério entre éguas com caracteristicas fisicas da raca
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Quarto de Milha e éguas sem raca definida de menor porte (BERGFELT e GINTHER,
1996).

A fase luteal inicia-se a ovulacdo, com a formacdo do corpo luteo, glandula
secretora de progesterona (BERGFELT e ADAMS, 2007), sendo que a concentracao
méaxima de progesterona € atingida por volta do sexto dia do ciclo (BLANCHARD et
al., 2003), considerando o dia da ovulagdo como dia zero. O corpo lateo forma-se
dentro do lumen colapsado do foliculo, apds a liberacdo do odcito e liquido folicular,
derivando principalmente das células da teca (MOREL, 2003). Comecando cerca de
24 — 48 horas apds a ovulagdo, os niveis de progesterona aumentam atingindo o
maximo por volta do quinto ou sexto dia do ciclo e mantendo-se até cerca de quinze
dias apés a ovulacdo (MOREL, 2003). Quando ndo ha concepcao, a duracao do corpo
luteo depende da producgao e liberacdo, pelo endométrio, de prostaglandina F2a
(PGF2a) entre os dias 13 e 16 pds ovulagdo (BLANCHARD et al.,, 2003)
independentemente da raga (BERGFELT e GINTHER, 1996; GASTAL et al., 2008;
GINTHER et al., 2008; URQUIETA et al., 2009). Uma vez absorvida pela circulacdo
sistémica, PGF2a causa lutedlise levando a queda nos niveis de progesterona, o que
termina o bloqueio a secrecao de LH (BLANCHARD et al., 2003).
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Abstract

Comparisons of ovarian dynamics between more than two equine breeds under
standardized conditions, are not found in the literature. The objective of this study was
to compare contemporarily follicular and luteal dynamics during one interovulatory
interval by daily ultrasonography examinations in small size mares (Mini Pony group -
MP; n=10), medium size mares (Large Pony group - LP; n=9) and large size mares
(Brazilian Warmblood group - BH; n=12). It was concluded that all three groups differed
regarding maximum diameter of the preovulatory follicle (POF) (mm) (MP=36.15;
LP=40.95; BH=46.66), maximum diameter of POF one day before ovulation (mm)
(MP=35.8; LP=40.55; BH=46.48) and the mean daily growth of POF (mm/day)
(MP=2.6; LP=3.05; BH=3.51). The MP group differed from LP and BH groups
regarding number of follicles per ovulatory wave (MP=4.8; LP=10.11; BH=9.75),
number of follicles per day (MP=4.19; LP=10, 27; BH=10.63), number of follicles equal
or greater than 10mm (MP=2.98; LP=5.88; BH=5.98), diameter of POF at deviation
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(mm) (MP=22.62; LP=24.81; BH=25.58), diameter of second largest follicle (SLF) at
deviation (MP=15.56; LP=21.25; BH=21.83), diameter difference between FPO and
SLF at deviation (mm) (MP=7.25; LP=3.56; BH=3.75), corpus luteum (CL) area (mm?)
(MP=436.1; LP=674.4; BH=720.4). There was no difference between groups regarding
cycle length (MP=21.9; LP=20.22; BH=20.58), occurrence of deviation (MP=80%;
LP=88.89%; BH=100%), days between emergence of POF and SLF (MP=0.8, LP =
0.89, BH = 0.92), and diameter difference between POF and SLF at emergence (mm)
(MP=0.4; LP=0.44; BH=0.5) and at deviation (mm) (MP=7.25; LP=3.56; BH=3.75);
days between emergence and deviation (MP=5.12; LP=5.5; BH=5.5), deviation and
ovulation (MP=5.12; LP=6.62; BH=6.8), number of minor waves (MP =0.3; LP = 0.33;
BH = 0.42) and CL lifespan (days) (MP=12.4; LP=14.67; BH=13.92). There were
double ovulations in groups LP (11%) and BH (33%); the majority of single ovulations
(60%) occurred in the left ovary. Correlations were observed between maximum

diameter of POF, area of CL and weight and height of mares.

Keywords: mare, luteal, ponies, warmblood, miniponies, deviation

1 Introduction

There are about 500 equine breeds around the world [1], some of them holding
striking differences in appearance. In the process of horse breeds formation, breeders
sometimes chose to reach extremes. Miniponies, whose origin dates back to the 17th
century [2] are known to be the smallest equines, measuring up to 100 cm at the
withers [3]. Currently they are used as pets, in animal-assisted therapy programs,
guides for blind people and in equestrian disciplines adapted to the breed. The
Brazilian Pony breed, a Brazilian minipony, originated from crosses of Shetland and
Fallabela miniponies with other light breeds. Horses used for racing, jumping, dressage
and other disciplines are animals with powerful athleticism and physique suited to
speed and impulsion. Among these breeds is the Brazilian Warmblood jumper,
measuring over 160 cm [4], with some individuals higher than 180 cm at withers. The
Brazilian Warmblood breed ancestry traces back to Thoroughbred, Holsteiner,
Hannoverian, Trakehner, Anglo Norman and other European horse breeds. Large
ponies are used for farm working with cattle, light draft, pleasure riding, trail riding and
in polo clubs. Large pony breeds, like the Criollo breed of South America, have agile

constitution and should be no higher than 148 cm at withers [5, 6]. Selection pressures
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applied during breeds development and improvement may modify some aspects of
physiology, including reproductive physiology [7], like dimensions of the preovulatory
follicle and hormonal dynamics [8].

Several studies have reported and compared follicle sizes and dynamics
throughout the estrous cycle of several breeds: Lusitano mares [9], Caspian mares
[10], minipony mares [11], Thoroughbreds [12], Arabian and Quarter Horse mares [13],
Yugoslavian Trotters [14], heavy draft mares [15], Welsh pony mares and Warmbloods
[16, 17]. However, contemporary comparisons between more than two breeds or sizes
of mares are not found in literature. The aim of this study was to compare ovarian
dynamics between Warmbloods, large pony mares and minipony mares during one

interovulatory interval using standardized conditions.

2 Materials and methods

2.1 Experiment site

This study was performed exclusively at a horse breeding farm in Alegrete
(29°38’ S, 56°16° W), city located in Southern Brazil,.from October to December
(breeding season in Southern hemisphere) The mean altitude for the location is 351ft.
Day light hours are 14h5min at summer solstice and 10h16min at winter solstice.

2.2 Animals and groups formation

Non-lactating cycling mares were selected for the experiment. Body condition
ranged from 4 to 4.5 (scale score between 1 — poor — and 5 — overweight) throughout
the experimental period. All mares were clinically healthy. Defective coaptation of
vulvar labia, history of endometritis or functional cervical defects prevented mares from
being selected for the experiment. Ten Brazilian Pony mares were assigned to group
MP (Minipony), nine Criollo/Criollo crossbred mares were assigned to group LP (Large
Pony) and twelve Brazilian Warmblood mares were assigned to group BH (Brasileiro
de Hipismo). Mean height, weight and age of groups are shown in Table 1.

All animals remained at the farm throughout the entire experimental period,
being kept in the same pasture paddock of native grassland and under natural light.
Fresh water and trace-mineral supplementation were available ad libitum. Concentrate

supplementation was provided daily at a 1.5% BW ratio.
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Table 1. Mean height, weight and age of mares in each group

BH LP MP p
Mean height (cm) 166,75 + 2,382 140 £1,12° 83,30 + 5,21¢ <0.0001
Mean weight (Kg) 499,67 + 8,802 380,11 + 14,01 91,80 + 4,10¢ <0.0001
Mean age (years) 13,332,672 13,33 +1,732 12,20 + 1,622 0.393

Different letters in the same row means statistical difference; a=0.05

2.4 Daily examinations and data collection

The experimental period consisted of one full estrous cycle plus four days prior to
the first ovulation of the experimental period and four days after the second ovulation
of the experimental period. The same operator examined all mares daily at the same
hour of the day during the entire experimental period. Daily examinations were
performed by transrectal palpation and ultrasonography (Shenzen Well D-9618
ultrasound equipped with 5 MHz endorectal probe). Examinations began and ended
after thoroughly cleansing of the mares’ perineal area; one lubricated glove was used
per mare. Data collection consisted of daily measurement in milimeters (mm) of all
visible follicles in each ovary by measuring longitudinal and transversal axis of follicles’
anthrum using electronic callipers provided with the ultrasound software. Corpora
lutea (CL) area were measured in square milimeters using the ultrasound software. All
follicles were tracked and identity was kept through daily graphical representations of
follicle dimensions in individual tracking sheets. The preovulatory follicle was designed

POF and the second largest follicle of the ovulatory wave was designed SLF.

2.5 Statistical analysis

The software Minitab 18 (Minitab Inc., State College, PA, USA) was used for
statistical analysis. The ANOVA test was used to verify if there was difference of means
between groups; when difference was pointed by the test, the t test was used to verify
which mean was different.

Pearson correlation test was used to test groups for correlation between height and

weight of mares and maximum diameter of POF and corpora lutea.

3 Results
3.1 Cycle length, deviation and intervals
Deviation occurred in all groups without difference (table 2). Early events of the

interovulatory interval (emergence of minor waves); and interval events (days between
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emergence of the two largest follicles, emergence of the ovulatory wave to deviation,

deviation to ovulation; and cycle length) were not different between groups as shown

in table 2.

Table 2. Results by cycle event in groups MP (Minipony),LP (Large Pony) and BH (Brazilian Warmblood)

Group MP Group LP Group BH Mean p
Cicle length (days) 21.9+1.85%2 20.22+1.712 20.58+2.19% 20.9%2.02 0.154
Days between  0.8+0.792 0.89 + 0.932 0.92+1.168 0.87+0.96 0.961
emergence of POF
and SLF
Occurrence of 80%? 88.89%¢? 100%?2 89.63% 0.304
deviation
Days from 5,12+ 1.552 5.5+0.832 55+12 539+11 0.733
emergence to
deviation
Days from deviation 7.12+1.122  6.62 +0.752 6.8+0.722  6.86 £0.85 0.512
to ovulation
Minor waves 0.3+£0.482 0.33+0.52 0.42+0.512 0.35+0.49 0.622

Different letters in the same row means statistical difference; a=0.05

3.2 Number and size of follicles

Regarding number of follicles, group MP was different from groups LP and BH in

number of follicles per wave and per day, total number of follicles and follicles = 10 mm

(table 3).

No difference between groups was observed regarding the diameter difference

between the two largest follicles of the ovulatory wave (POF and SLF) at emergence

(table 3). However, group MP differed from groups LP and BH regarding diameter of

POF and SLF (both at deviation) and difference in diameter between these two follicles

at deviation (table 3).

All groups differed in size of POF at its maximum and at one day before ovulation.

Mean daily growth rate of POF from emergence to ovulation was different for all groups

(table 3).
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of follicles in group MP (Minipony), LP (Large Pony) and BH

Group MP Group LP Group BH Mean p
Difference between 0.4 £ 0.522 0.44 +0.732 0.5+ 0.522 0.452 £ 0.57 0.923
two largest follicles
(mm) at emergence
Follicles per 48+0.792 10.11 £ 2.03° 9.75+1.42b - < 0.0001
ovulatory wave
Follicles per day 419 +0.742 10.27 £1.71° 10.63 £1.22° - < 0.0001
Follicles 2 10mm 2.98 £ 0.552 5.88 + 1.32° 5.98 + 0.82° - < 0.0001
POF diameter at 22.62+1.962 24.81+3.32° 2558+2.12° - < 0.0001
deviation (mm)
POF maximum 36.15+1.272  40.95+ 1.54° 46.66 + 3.06°¢ - < 0.0001
diameter (mm)
POF diameter on day 35.8+142 40.55+1.34>  46.48 +2.2¢ - < 0.0001
-1 (mm)
POF daily growth rate  2.61 + 0.252 3.05+ 0.25° 3.51+£0.31¢ - < 0.0001
(mm/day)
2" Jargest follicle 15.56+2.412 21.25+2.71> 21.83+2.37b - <0.0001
diameter at deviation
(mm)
Difference between 7.25+ 3.272 3.56 +1.12b 3.75+1.8° - 0.003

POF and 2" largest
follicle at deviation

(mm)

Different letters in the same row means statistical difference; a=0.05

3.3 Double dominant follicles and double ovulations

While no mare in group MP had double dominant follicles (follicle = 28 mm) or

double ovulations, group LP had only one mare (11%) with double ovulation and group

BH had four mares (33%) with double ovulations and three mares with two double

dominant follicles that started regressing 2 days before ovulation (1 mare) or 3 days

before ovulation (2 mares)(Fig.1).

3.4 Side of ovulation

Single ovulations occurred most in left ovary (60% of single ovulations in groups

MP and LP; 62,5% of single ovulations in group BH). This ratio was inverted regarding

double ovulations in group BH: 50% of double ovulations occurred bilaterally and 50%



29

in only one ovary, being the right ovary (75%) preferred. The only double ovulation in

LP group
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Figure 1. Double dominant follicles in
mares of group BH regressing three
days before ovulation (mares 1 and
2) or two days before ovulation
(mare 3)

In double ovulations, diameter difference between the two preovulatory follicles was

0.5 mm in the mare in group LP and 3.2 mm (bilateral ovulations) or 0.5 mm (ipsilateral

ovulations) in group BH.

Double ovulations were synchronous (50% of double ovulations in group BH and

the mare in group LP) or asynchronous (50% of double ovulations in group BH).

3.5 Corpora lutea

There was no difference in CL lifespan between groups as shown in table 4. The

mean area of CL (mm?) was different for the group MP, but not for groups LP and BH.

Maximum area (mm?) of CL reached its maximum on days 3.3 (group MP), 3.5 (group

LP) or 4 (group BH). Results for CL are shown in table 4.
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Table 4. Results for area and lifespan of corpora lutea (CL) in groups MP (Minipony), LP (Large Pony)
and BH (Brazilian Warmblood)

Group MP Group LP Group BH p
CL area (mm?) 436.1 +81.82 674.4+180.7° 720.4 +93.6° 0.0001
CL lifespan (days) 124+ 2.12a 14.67 £ 1.322 13.92 + 1.562 0.021
CL maximum area
(mm?)
Day of cycle CL 3.3+0.652 3.5+ 0.52 4+0.772 0.01
reached maximum
area

Different letters in the same row means statistical difference; a=0.05

3.6 Correlations

All results for correlations are shown in table 5. There was no significant correlation
between height or weight of mares and the maximum diameter of POF for each group.

There was no significant correlation between height or weight of animals in group
MP and mean area of CL.

There was a moderate negative correlation between height and mean area of CL
in LP group, and significance was approached regarding the negative correlation
between weight and mean area of CL in this group.

A weak correlation between height and CL mean area in the BH group approached
significance, but there was no correlation between weight and mean area of CL in this

group.
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Table 5. Values for r and p (in parenthesis) and type of correlations between height, weight, maximum

diameter of POF and mean area of CL in groups MP, LP, BH and all mares

Height and Weight and Height and mean Weight and mean
max.diameter of POF max.diameter of POF area of CL area of CL
Group 0.068 (0.852); not -0.196 (0.587); not 0.040 (0.912); not  0.039 (0.914); not
MP, n=10 significant significant significant significant
Group LP, 0.174 (0.630); not 0.189 (0.601); not -0.677 (0.032); -0.598 (0.068);
n=9 significant significant negative,moderate approaching
significance;
negative,moderate
Group 0.450 (0.106); not 0.214 (0.425); not 0.310 (0.06); 0.214 (0.425); not
BH, n=12 significant significant approaching significant
significance;
positive,weak
All mares, 0.884 (<0.0001); 0.879 (<0.0001); 0.657 (<0.0001); 0.661 (<0.0001);
n=31 positive,strong positive,strong positive,moderate  positive,moderate
Scatterplot for height and weight of mares and dimensions of POF and CL
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Fig. 2. Correlations between height and weight of mares and sizes of POF and CL (with tendence

line)
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For all 31 mares there was strong correlation between height and maximum
diameter of POF; weight and maximum diameter of POF and a moderate correlation
between height and weight and mean CL area (Fig.2) (table 5).

4 Discussion
4.1 Cycle length

Previous studies have indicated shorter cycles in large ponies and horses [17]
compared to miniponies [11]. Contrarily to those studies, the present experiment
demonstrated that cycles in the three different types of mares had statistically the same
length. Data collection started when mares were in the second or third cycle after the
beginning of breeding season, that is, about one and a half months before summer
solstice. It is possible that mares in the group MP had a shorter cycle compared to the
results of Gastal and colleagues [11] because in their study data collection extended
until the end of breeding season, when the photoperiod is already decreasing and the
cycles can lengthen [19,20,21].

4.2 Follicular waves

Major anovulatory waves were not observed in any animal in this study,
agreeing with Gastal and colleagues [11] but differing from studies with large ponies
and horses [18, 22]. Minor waves in early diestrus were identified in all groups with no
difference between groups. Studies with hormonal profile of gonadotropins and

progesterone are granted to help elucidate follicle recruitment in the minipony mare.

4.3 Emergency

For scientific purposes, it is considered the emergence of an ovulatory wave as
the day when the largest follicle reaches 6 mm in diameter [18].

In this study, emergences of the future POF and its first subordinate follicle (the
future second largest follicle) occurred approximately in the middle of the cycle.
Considering mean difference lesser than 1 mm between these two follicles at
emergence and cycle length, it was inferred that the difference in maximum diameter

of POF in each group occurs due to different mean daily growth rates of POF.
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4.4 Deviation

Occurrence of deviation in 80% of cycles in group MP is a novel data in study
of minipony mares cycles [11]. The high incidence of deviation in group MP held no
difference to groups LP and BH, meaning that even a small number of follicles in the
ovulatory wave (mean 4.8 follicles) was sufficient to characterize a deviation event in
group MP. Different lineages of animals used in each study may have played a role
[12], since a blend of foundation breeds contributed to minipony breeds genetic pool
[2]. Deviation occurs with high frequency in cycles of horses and large ponies [18],
agreeing with the present study (88.89% of the cycles in group LP and 100% of cycles
in group BH).

4.5 Intervals between emergence, deviation and ovulation

All three groups had emergence of the ovulatory wave at about half of inter
ovulatory interval, agreeing with other studies [11, 15]. The intervals between
emergence and deviation and between deviation and ovulation in all groups are similar
to those previously observed on both miniponies [11] and large ponies and horses [18,
20, 23, 24], meaning that length of follicular and luteal phases do not differ between

mares of different sizes.

4.6 Number of follicles

Group MP showed 4.19 follicles per day during 10l approximating that from a
study in miniponies [11] (6 follicles). However, 2.98 follicles = 10 mm per ovulatory
wave observed in MP group, represent almost twice the observed in that study (1.5
follicles = 10 mm per ovulatory wave).

While number of follicles per day and per ovulatory wave in groups LP and BH
agreed with several studies on follicular dynamics in horse mares and large ponies,
discrepancies between follicle numbers of miniponies in this experiment and in the
previous study [11], suggest once again that it is possible that fluctuation in contribution
of foundation breeds to the Brazilian Pony breed may have influenced mechanism of
follicle recruitment and destiny during 10Il. Studies connecting hormonal profile and
follicle dynamics are required for an in-depth understanding of the relationship between
age, recruitment and follicle growth in miniponies. It is possible that a greater number
of large follicles per ovulatory wave is linked to genetic characteristics of animals

selected for the two experiments.
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In LP group, observed follicles 2 10 mm were almost half the number observed
in studies with large ponies (12 follicles). Although follicle population declines in older
mares [25], in the present study the two older animals in LP group were 16 years old
and had no alterations in previous cycles.

Despite similarities in total number of follicles between group LP and previous
studies [18, 22], it is speculated that some arrangement of intrafollicular receptors and
intrafollicular factors may have played a role in cessation of growth of about half

follicles 2 10 mm in the ovulatory wave of LP mares.

4.7 Follicle size

LP and BH groups showed diameters of both POF and second largest follicle at
deviation greater than in previous studies [10, 18, 22]. However, difference between
diameters (equivalent to a difference of about 1 day) agrees with other authors [23,
26]. It is possible that factors such as photoperiod at the time of the experiment [12,
20, 21], different operators, ultrasound equipment, software calibration and individual
characteristics of animals (including larger body size of BH mares) may have played a
role among studies. The greater difference between POF and the second largest
follicle in MP group indicates the considerably slower growth of subordinate follicles.

All three groups differed regarding diameter of POF at maximum and at 1 day
before ovulation, confirming the hypothesis that mares of different sizes show different
sizes of POF. The maximum diameter of POF in the group MP was about 2 mm smaller
than that observed by Gastal et al. in 2008 [11]. The maximum diameter of POF in
group LP was similar to that observed in studies with large ponies [10, 16, 22], while
the maximum diameter reached by POF in group BH was slightly larger [12, 16, 27] or
smaller [9] than that found in other studies involving larger mares. Contrarily to one
experiment comparing Quarter Horse-type mares and pony mares [27], the present
study showed difference in size of POF between mares of different sizes. However,
taken as a single group of 31 mares, strong correlations were found between height
(r=0.884) and weight (r=0.879) of mares and maximum diameter of POF. A
characteristic minimum critical diameter, varying according to the size of the mare,
seems to be necessary for development of the oocyte.

The mean daily growth rate of POF differed between all groups agreeing with
previous studies [11, 12].



35

4.8 Double Ovulations

Double ovulations occurred in about 2% of cycles in large ponies and 25% of
Thoroughbred cycles in other study [28]; in this experiment, BH group had double
ovulations in 33.3% of cycles. It is possible that the strong ancestry of the Brazilian
Warmblood in Thoroughbred and other foundation breeds had influenced the rate of
double ovulations in group BH [29, 30].

It is not clear the reason why 75% of ovulations occurred in the right ovary
(contrarily to single ovulators in this study and others [28]) in double ovulators of group
BH.

4.9 Corpora lutea

The size of POF is directly related to area of CL [30], which was observed in
minipony mares and larger mares in this study. Analyzing area of CL of only single
ovulators in groups LP and BH, still no difference was found between these groups
(p=0.924). There are no studies to date presenting CL measures in Brazilian
Warmblood mares.

A moderate negative correlation between height of mares and mean area of CL
in group LP was due to the double ovulation in one mare (measured 139 cm at withers)
resulting in two cavitary CLs. Cavitary CLs are larger than regular CLs [31]; statistics
without data from that mare resulted in no significant correlation (r=0.329; p=0.426).

Considering all mares in the present experiment (n = 31), moderate correlations
were found between height of mares and CL mean area and weight of mares and CL
mean area (Fig.2).

CL lifespan was the same for all groups agreeing with previous studies [10, 12,

29], demonstrating that length of diestrus is not influenced solely by size of CL.

5 Conclusion

There are differences in follicle sizes and daily growth rate of preovulatory
follicle in mares of different sizes. Minipony mares differ from larger mares regarding
number of follicles and area of CL. Follicle deviation may occur in over than 80% of
cycles regardless type and size of the mare. This study showed the importance of data
collection on a contemporary basis when examining mares of different types and sizes.
It is possible that some characteristics of the estrous cycle in the minipony mare are

linked to genetic characteristics of the breed.
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1 Introduction

Miniature horses originated during the XVII century in Europe descending from
Shetland ponies. At that time, those animals were used in the coal mines works for
being the smaller ones, or serving as pets for the nobility. A few centuries and proper
genetic improvements later, it was in Argentina around mid-18th century a that
breeding program between smaller animals began and would result in the modern
Miniature horses breed: aiming harmony and proportionality in their conformation with
genetic infusions of breeds such as Purebred Arabian, Quarter Horse and Welsh Pony
[1]. Today these animals are used as pets, in animal therapy programs for nursing
homes, guides for blind people, equine therapy and equestrian disciplines adapted to
the breed. Although miniature horse breeders succeeded in developing a perfect
miniature of larger breeds, many studies are still needed for a comprehensive
understanding of the physiological and metabolic differences between horses and
miniature horses. A striking example of those differences occurs in the reproductive

tract, especially regarding follicular and hormonal dynamics in miniature mares: less
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follicles during 10l (inter ovulatory interval), smaller preovulatory follicle diameter and
absence of double ovulations [2, 3]. Apparently, follicle deviation occurred only in 25%
of miniature mares’ |Ols [3], compared to 80% of IOIs in pony and horse mares [4, 5].
Deviation or follicular selection in mares is the distinction of growth rates between the
future dominant ovulatory follicle and its subordinate follicles during the second largest
follicle wave about seven days before ovulation [6]. Such differences and many others
make the miniature horse breeds - such as the Brazilian Pony breed - an important
experimental model to be considered in comparative studies about folliculogenesis,
both among horse breeds and between horses and other animal species.

The objective of this study was to characterize estrous cycle of Brazilian Pony
mares during breeding season by collecting data on the duration of estrous cycle: count
follicle population every day, measure and track individual follicles 6 mm or larger from
detection until ovulation or atresia, record the stage of follicular waves and relate these
data to follicle deviation.

2 Material and methods

The study was conducted at a horse farm during breeding season (August to
January) in Alegrete (29°38’ S, 56°16’ W), Southern Brazil. Ten non-lactating Brazilian
Pony mares with sound clinical and reproductive records, age between 10 and 12
years, height average between 78 and 93 cm and weight average between 87 and 97
kg were submitted to daily transrectal ultrasound (Shenzen WellD-9618 with a 5MhZ
probe) examinations during the entire 10l cycle plus four days preceding the first
ovulation of 101 and four days following the second ovulation of IOl, averaging 29.9
days of examination per mare. Examinations were performed at the same time by the
same operator. Data were recorded on individual sheets for each animal. Rectal
palpation and ultrasonography were used to measure uterine horns, ovaries, follicles
and corpora lutea. Follicle identity was tracked daily from detection to ovulation or
atresia. All animals were kept on the same pasture paddock and given fresh water and
mineral supplementation ad libitum. Concentrate supplementation was provided at a

1.5% BW ratio per animal.

3 Results
Twenty interovulatory intervals (IOl) were studied in ten miniature mares. The

deviation of dominant follicle occurred in 8 out of 10 cycles (80%) (Fig.1). The mean
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interval from detection of the ovulatory wave to deviation was 5.1 + 1.5 days and from
follicle deviation to ovulation, 7.1 £ 1.1 days. The average of dominant follicle diameter
was 35.6 £ 1.1 mm one day prior to ovulation; at follicle deviation, 22.6 £ 2.0 mm; and
at its maximum diameter, 36.1 + 1.1 mm. The growth curve rate of dominant ovulatory
follicle was 2.6 = 0.2 mm per day. The diameter average of the second largest follicle
at deviation period was 15.7 + 2.1 mm. The difference between dominant ovulatory
follicle and second largest follicle at deviation was of 6.4 £ 2.7 mm. Mean interovulatory
interval (I0l) was 21.9 +- 1.85 days.

Fig.1. Follicle deviation in Brazilian Pony mares
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4 Discussion and conclusion

The high occurrence of follicle deviation in this study agreed with other studies
on larger horse breeds [3, 7, 8] and deviated from the first findings about follicle
dynamics in Brazilian Pony mares [3].

Some factors might have potentially contributed to the occurrence of high follicle
deviation rates in miniature mares in this current study, such as: higher number of
growing follicles during the ovulatory wave, greater number of follicles larger than 10
mm per ovulatory wave when compared to the previous study about follicle dynamics

of Brazilian Pony mares [3], and the different breeding stocks among mares. Also, the
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former study [3] was performed at the end of breeding season, when the declining
photoperiod may have had influence.

In conclusion, the follicle deviation incidence in miniature mares occurs similarly
to normal size mares which can be a great animal model for comparative studies on
follicular dynamics within and among species due to its small size and ease of

management.
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5 Considerac0es finais

Este trabalho veio contribuir de maneira importante para o estudo da
reproducdo em éguas e suas aplicacfes, visto que comparacdes contemporaneas
entre mais de duas racas, envolvendo um mesmo operador e local, ndo foram
encontradas na literatura. O estudo da fisiologia reprodutiva em racas de miniponeis
€ ainda pouco conhecido, representando um campo de pesquisa vasto e rico que deve
ser explorado. Sua comparacao com ragas maiores € ponto imprescindivel de estudo,
ndo sO para o aprofundamento no conhecimento da raca, mas também para

aplicacdes no campo da pesquisa intra e interespecifica.
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Apéndice A — Temperaturas minima, média e maxima para a regido do experimento
(°C)
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Apéndice B — Pluviosidade média para a regido do experimento (mm)
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Apéndice C — Dados de idade, altura e peso dos animais empregados no

experimento

52

Grupo MP Grupo LP Grupo BH

n 10 9 12

Idade,média (anos) 12,2 +1,62 13,33+1,73 13,33 £ 2,67
Idade,mediana (anos) 12 12 14
Idade, moda (anos) 12 12 16

Altura, média (cm) 83,30 £ 5,21 140+ 1,12 166,75 + 2,38
Altura,mediana (cm) 82 140 166
Altura, moda (cm) 78;79 140 165

Peso, média (Kg) 91,80 4,10 380,11 £ 14,01 499,67 + 8,80
Peso,mediana (Kg) 92 380 498

Peso, moda (KQ) 87,88;85;97 365 490;500




Apéndice D — Manejo empregado

53

Manejo

Periodicidade

Observacoes

Administracéo de anti-

helmintico

Nivelamento dentario
Casqueamento preventivo

Palpacéao e
ultrassonografia
transretais

Suplementacao mineral

Suplementacao

concentrada

Julho e dezembro

Verificacbes mensais
Bimestral

Mensal

Ad libitum

Diaria

Per os; formulacao
comercial com
ivermectina 1,2%
(200pg/Kg PV) e
praziquantel 15%
(2,5mg/Kg PV)
Nivelamento realizado
guando necessario
Casqueamento corretivo
guando necessario
Exames de rotina para
acompanhamento do ciclo
estral

Formulacdo comercial,
Apéndice E.
Formulacdo comercial,
1,5%PV; Apéndice F.




Apéndice E — Formulagao comercial de suplemento mineral

Ingrediente Niveis de garantia

Ca (minimo/méaximo) 130,009/Kg / 146,009/Kg
P (minimo) 75,009/Kg

S (minimo) 5000mg/Kg
Na (minimo) 150,009/Kg

Co (minimo) 14,00mg/Kg
Cu (minimo) 1000mg/Kg

Cr (minimo) 40,00mg/Kg

Fe (minimo) 2500mg/Kg

| (minimo) 90,00mg/Kg
Mn (minimo) 2000mg/Kg

Se (minimo) 11,00mg/Kg
Zn (minimo) 3700mg/Kg

F (maximo) 750,00mg/Kg
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Apéndice F — Formulacdo comercial de suplemento concentrado
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Ingrediente Niveis de garantia
Umidade (maximo) 13,0%
Proteina bruta (minimo) 15,0%
Extrato etéreo (minimo) 6,0%
Matéria fibrosa (maximo) 10,0%
Matéria mineral (maximo) 10,0%
Ca (maximo) 1,0%
P (minimo) 0,45%
Energia digestivel 3200Kcal




Apéndice G - Folha individual de rastreamento folicular

Mare

Group

DAY

LEFT OVARY

RIGHT OVARY

ANNOTATIONS

LH= RH=
LO= RO=
CL=

Blood sample
__h_min

LH= RH=
LO= RO=
CL=

Blood sample
__h_min

LH= RH=
LO= RO=
CL=

Blood sample
__h_min

LH= RH=
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CL=

Blood sample
__h_min

LH= RH=
LO= RO=
CL=

Blood sample
__h__min

LH= RH=
LO= RO=
CL=

Blood sample
__h_min
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__h_min
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