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RESUMO

RANGEL, Paulo Sergio Cerqueira, M.Sc., Universidade Federal de Vigosa, julho de
2023. Efeitos da administragdao de hCG em protocolo de estro sincronizado com
duas aplicagoes de cloprostenol em cabras Saanen aciclicas submetidas a
fotoperiodo artificial. Orientador: Jeferson Ferreira da Fonseca. Coorientadoras:
Bruna Waddington de Freitas e Joanna Maria Gongalves de Souza Fabjan.

Este estudo teve como objetivo avaliar os efeitos da adicdo de uma dose de hCG no
momento da segunda administracdo de cloprostenol em protocolo de estro
sincronizado em cabras Saanen aciclicas submetidas a fotoperiodo artificial [16 h de
luz e 8 h de escuriddo diariamente por 60 dias (DO = 30 de junho e D60 = 29 de
agosto)]. Setenta e duas cabras foram sincronizadas com duas doses de 125 ug de
cloprostenol i.m. com intervalo de 11,5 dias (D130 e D141,5). Na segunda dose, as
cabras foram alocadas para receber solu¢ao salina (G-Controle; n=36) ou 300 Ul de
G-hCG (n=36) i.m. Dois machos férteis foram utilizados para deteccao de estro de
D120 a D152, e, apos a segunda dose de cloprostenol foram acasalados naturalmente
e a prenhez verificada apds 30 dias. Parte das cabras foi monitorada por
ultrassonografia (US) transretal a cada 12 h de D141.5 a D145, e uma vez ao dia em
intervalos especificos apos D145 (d3, d5, d7, d10, d13, d17 e d21) definido como
marcador de ovulagado esperada. A concentracdo sérica de progesterona (P,) foi
obtida por meio de sangue coletado no momento das administragdes de cloprostenol
e também nos respectivos dias apds o D145. Com relagao a taxa de animais em estro,
foi observada diferenca (P<0,05) entre antes da primeira dose (devido a
fotoestimulagao) e apds a segunda (efeito adicional do tratamento com cloprostenol),
sendo 39% e 71% (78% controle vs 64% hCG; P>0,05). Considerando o periodo total,
94,4% (68/72) das cabras manifestaram estro. Apos a segunda administragao (24 a
96 h), o intervalo para o estro e a taxa de concepgao foram semelhantes (P>0,05),
enquanto o intervalo para a ovulagao foi superior (P<0,05; 72,9 + 4,8 vs. 45,0 + 5,9 h)
nos animais G-Controle que no G-hCG, respectivamente. O G-hCG apresentou menor
taxa de regressao prematura do corpo luteo (RPCL) [30,6% (11/36) e 11,1% (4/36)] e
de prenhez [47,2% (17/36) e 25,0% (9/36)]. A distribuicdo dos diametros foliculares <
5 mm e = 5 mm foi semelhante (P>0,05) no momento da ovulagdo e na primeira US

antes e depois entre tratamentos. A concentracado sérica de P, (ng/mL) foi maior



(P<0,05) parao G-hCGem d13(2,3+0,4e39+0,8)ed17 (2,8 +0,4vs.5,2+0,7).
Diferengcas também puderam ser verificadas para a média de corpos luteos (CL) por
cabra em cada mensuracao de d7 a d21 a favor do G-hCG, refletindo na maior area
luteal por cabra (mm?) em d10 (197,1 £ 28,0 € 288,4 + 24,7),d13 (202,7 £ 35,7 € 345,3
+27,4)ed17 (250,8 £41,8 e422,0 £ 33,8). Conclui-se que, nas condigdes do presente
estudo, a gonadotrofina afetou adversamente a taxa de prenhez, apesar da eficacia
sincrénica do estro e do aumento da concentragao sérica de P,, resultado de suporte

significativo na criagdo e manutencgao de estruturas luteas.

Palavras-chave: Gonadotrofina coribnica humana. Sincronizacdo de estro.

Tratamento por luz.



ABSTRACT

RANGEL, Paulo Sergio Cerqueira, M.Sc., Universidade Federal de Vigosa, July, 2023.
Effects of hCG in an estrus synchronization protocol with two doses of
cloprostenol in acyclic Saanen goats submitted to artificial photoperiod. Adviser:
Jeferson Ferreira da Fonseca. Co-advisers: Bruna Waddington de Freitas e Joanna
Maria Gongalves de Souza Fabjan.

This study aimed to assess the effects of adding an hCG dose at the time of the second
cloprostenol administration in a protocol of synchronized estrus in acyclic Saanen
goats submitted to artificial photoperiod [16 h of light and 8 h of darkness daily for
60 days (DO = June 30th and D60 = August 29th)]. Seventy-two goats were
synchronized by two doses of 125 ug of cloprostenol i.m. at an interval of 11.5 days
(D130 and D141.5). At the second dose, goats were allocated for receiving saline
solution (G-Control; n=36) or 300 IlU G-hCG (n=36) i.m. Two fertile bucks were used
for estrus detection from D120 to D152, and after the second cloprostenol dose, does
were naturally mated, and pregnancy was checked after 30 days. A sample of goats
was monitored by transrectal ultrasonography (US) each 12 h from D141.5 to D145,
and once a day in specifics intervals after D145 (d3, d5, d7, d10, d13, d17, and d21)
defined as an expected ovulation marker. Serum Progesterone (P,) concentration was
obtained at the moment of cloprostenol administrations and also on those related days
after D145. Regarding the rate of animals in estrus, a difference (P<0.05) was
observed between before the first dose (due to photostimulation) and after the second
(additional effect of cloprostenol treatment), being 39% and 71% (78% control vs 64%
hCG; P>0.05). Considering the full period, 94.4% (68/72) of goats manifested estrus.
After the second administration (24 to 96 h), no difference was detected for the interval
to estrus and conception rates, however, the time to ovulation was superior (P<0,05;
72.9 £ 4.8 vs. 45.0 £ 5.9 h) in the G-Control animals than in the G-hCG. The G-hCG
had significantly smaller premature regression of corpus luteum (PRCL) [30.6%
(11/36) and 11.1% (4/36)]and pregnancy rates [47.2% (17/36) and 25.0% (9/36)]. The
distribution of follicular diameter < 5 mm and = 5 mm was similar (P>0.05) at the
moment of ovulation and in the first US before and after that between treatments. The
serum P, concentrations (ng/mL) were higher (P<0.05) to G-hCG ind13 (2.3 £ 0.4 and
3.9+0.8)and d17 (2.8 £ 0.4 vs. 5.2 + 0.7). Differences also could be verified for the



mean of corpus luteum (CL) per goat in each measurement from d7 to d21 favoring G-
hCG, reflecting it greater luteal area per goat (mm?) on d10 (197.1 £ 28.0 and 288.4
24.7),d13 (202.7 £ 35.7 and 345.3 £ 27.4) and d17 (250.8 + 41.8 and 422.0 + 33.8). It
is concluded that gonadotropin considering this approach adversely affected the
pregnancy rate despite the estrus synchronistic effectiveness and the increase in
serum P, concentration, resulting in significative support in the creation and

maintenance of luteal structures.

Keywords: Estrus synchrony. Human chorionic gonadotropin. Light treatment.
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1. INTRODUGAO

A estacionalidade reprodutiva € marcante no Sudeste brasileiro (Balaro et al.,
2019), o que impacta negativamente o fornecimento de produtos lacteos na regido.
Dentre as varias formas de se contornar a estacionalidade reprodutiva, a utilizagao de
protocolos hormonais € a mais rapida e eficiente (Fonseca et al., 2011). A aplicagéao
de fotoperiodo artificial (programa de luz), também muito eficiente, € considerada
menos invasiva e vai ao encontro dos principios de bem-estar animal, além de
minimizar possiveis residuos no leite (Chemineau et al., 2007). Todavia, o estro
observado apds o programa de luz é assincrénico, o que dificulta o acasalamento

natural intensivo e a inseminacao artificial (1A).

A sincronia de estros € relevante para ao manejo reprodutivo e
consequentemente para a cadeia de produgao. Elevada sincronia pdde ser observada
apods o uso de protocolos com duas aplicagdes de cloprostenol em cabras ciclicas,
considerando intervalos de 11,5 e 7,5 dias (Maia et al., 2017; Bonato et al., 2019),
apresentando taxas de gestacao elevadas apds a IA durante a estagao reprodutiva, e
pautados na ciclicidade e na presenca de corpos luteos (CL) ativos. Resultados
encorajadores foram obtidos também com o uso de duas aplicagdes de cloprostenol
em intervalos de 11,5 dias apds a inducao de estro por programa de luz (Netto et al.,
2020), reforgando assim a utilidade da administracdo de cloprostenol na busca de
protocolo que contribua no desuso de dispositivos intravaginais e seus efeitos
indesejados sobre o bem-estar animal e potenciais residuos na carne e leite de

animais desafiados (Gonzalez-Bulnes et al., 2020).

Além da sincronia de estro desejada para o acasalamento natural intensivo ou
IA, a manutengéo de integridade e funcionalidade luteal é também almejada. Com
este propésito, demonstrou-se que a gonadotrofina coribnica humana (hCG) promove
a ovulacao do foliculo dominante da primeira onda, contribuindo na formagao de corpo
luteo acessorio, bem como no incremento da area luteal funcional, elevando os niveis
de progesterona (P,), e de prenhez (Rodrigues et al., 2022). Tal gonadotrofina
também ja se mostrou efetiva na indugéo de estro sincronizado (Fonseca et al., 2005a;
Fonseca et al., 2017), bem como na sincronia estral em comparagdo com a
gonadotrofina coriénica equina (eCG) (De Faria et al., 2015). Assim, hipotetiza-se que

a administracdo de hCG em cabras Saanen aciclicas submetidas a fotoperiodo
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artificial e estro sincronizado com cloprostenol, pode resultar em um protocolo

eficiente, sincrénico e com satisfatoria taxa de prenhez.

2. REVISAO BIBLIOGRAFICA
2.1. Caprinocultura Leiteira no Brasil

No Brasil, a Regido Nordeste foi a que mais fomentou a multiplicagdo do rebanho
caprino leiteiro, majoritariamente no sistema extensivo, com pequenas propriedades
e com rebanhos reduzidos n&o otimizados para tal atividade (Da Silva et al., 2012), o
que evidencia o potencial a ser explorado com a especializa¢ao da atividade, trazendo

consigo desenvolvimento econdémico.

De acordo com o censo do IBGE a quantidade de leite comercializado na Regiéo
Sudeste aumentou cerca de 9,6% entre 2006 e 2017, enquanto no Nordeste recuou
mais de 30% (Embrapa, 2018). No intuito de seguir com o desenvolvimento da
atividade, investimentos vém sendo feitos na melhoria genética do rebanho nacional,
uma dessas iniciativas € o programa de melhoramento genético de caprinos leiteiros
(CapraGene®), que executa em parceria com produtores que disponibilizam seus
animais, avaliacbes genéticas de caracteristicas quantitativas e qualitativas, bem
como para a capacidade de transmissao e confiabilidade destes elementos para seus
descendentes, assim sendo, permitindo o refinamento do rebanho através de
cruzamentos que gerem futuros animais mais desenvolvidos, qualificando a produgao
(Facé et al., 2014).

Atualmente, observando o dia a dia do manejo reprodutivo em propriedades mais
especializadas, muitos procedimentos que comprometem o bem-estar animal e a
produgao sustentavel sao utilizados indiscriminadamente, tais como a utilizagao
rotineira de horménios com aplicagao intramuscular ou ainda através de dispositivos
que a longo prazo impregnam elementos nocivos no organismo do animal e a curto
prazo no leite (Fonseca et al., 2011). Considerando que o mercado esta cada vez mais
exigente quanto aos conceitos de bem-estar animal e de produgédo sustentavel,
estudos vem promovendo e desenvolvendo protocolos reprodutivos alternativos
(Chemineau et al., 2007; Netto et al., 2020).



14

2.2. Ciclo estral

A estacionalidade reprodutiva é uma caracteristica da espécie caprina, e tal
estacionalidade é regulada pela melatonina, que é produzida em periodos de
escuriddo pela glandula pineal. O aumento da incidéncia de luz e consequente
reducdo da melatonina produzida, estimula os neurbnios dopaminérgicos a
produzirem dopamina A15. Tal dopamina inibe a acdo dos neurdnios que expressam
o peptideo responsavel pela secrecdo de GnRH e consequentemente de LH,

provocando assim o anestro sazonal (Clarke et al., 2009; Goodman et al., 2012).

O ciclo estral em caprinos compreende quatro etapas: proestro, estro, metaestro
e diestro. Tais etapas sdo agrupadas em fase folicular (proestro e estro), com cerca
de quatro dias, e fase luteal (metaestro e diestro), com cerca 17 dias (Menchaca e
Rubianes, 2002). A fase luteal é caracterizada apés a ovulagdo quando ocorre o pico
de horménio luteinizante (LH). Dado tal evento, a atividade da progesterona (P,) passa
a ser predominante em comparagao com outro horménio esteroidal ovariano, o 17(3-
estradiol. Este, por sua vez, é secretado em maiores concentra¢des na fase folicular,

a partir das ondas de crescimento folicular (de Castro et al., 1999).

Quando a P, diminui no final da fase lutea, a liberacdo de GnRH se eleva,
levando ao desenvolvimento folicular pela acdo do hormdnio foliculo estimulante
(FSH) e a secrecao de 17B-estradiol. Este aumento de 17B-estradiol, estimula a
secrecao de GnRH entre pulsos, acarretando também na liberacdo de LH. Apds a
ovulacdo advinda do pico de LH, caso a implantacdo embrionaria ocorra e o nivel de
P, se mantenha pela atividade luteal, o peptidio dinorfina inibe o pulso de GnRH até
que um novo ciclo inicie apés o recuo dos niveis de P,. Essa sinalizacdo é necessaria
para modulacdo da atividade gonadal ao longo do ciclo reprodutivo (Goodman et al.,
2002; Wakabayashi et al., 2010).

O ciclo estral esta delimitado a estacao reprodutiva, pois cabras sao poliéstricas
estacionais de dias curtos (Chemineau et al., 1992), com atividade em periodos em
que se tem menor incidéncia de luz ao longo do dia em regides temperadas, fato este
que esta diretamente ligado a localizacdo geografica diante dos tropicos e
consequente diferenciacao de tempo a exposi¢cao. No Sudeste brasileiro, o anestro
profundo e evidente acontece de setembro a novembro (Balaro et al., 2019). A

duracao da estacao reprodutiva esta também vinculada a outros fatores, tais como:
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clima, raga, latitude, manejo nutricional e reprodutivo (Fatet et al., 2011). Dentre estes,
a latitude demonstrou ser de elevada relevancia, pois a medida que se aproxima da
linha do equador, as variagdes entre dias luminosos e escuros passam a ser menos
impactantes. Registraram-se também as diferenciagbes entre ragas, onde
determinadas destas, com um bom manejo nutricional, foram capazes realizar ciclos

ao longo do ano sem apresentar o periodo de anestro (Fonseca, 2005b).

2.3. Dinamica folicular e luteogénese

O foliculo (unidade funcional ovulatéria) é originado a partir de células
germinativas que migram para as gonadas, onde permanecem armazenadas até a
maturidade sexual, especificamente em caprinos por volta dos seis meses de idade
(Pineda, 2003). Quando a concentragao de horménio foliculo-estimulante (FSH) esta
em patamares compativeis, € estimulada a onda pré-ovulatéria, de modo que se
estabelece uma relacdo de dominancia, com determinados foliculos tendo sua forma
e atividade incrementadas até a ovulagao (Ginther e Kot, 1994; Medan et al., 2005).
Gonzalez-Bulnes et al. (1999) relataram que nesse processo de desenvolvimento, 6,2
* 0,6 foliculos emergiam com 2 a 3 mm; 1,9 + 0,3 foliculoscom4 a5 mme 1,0 £ 0,2
foliculo maior ou igual a 6 mm por dia do ciclo; e que o foliculo ovulatério alcanga
didmetro de até 9,7 mm (Ginther e Kot, 1994; De Castro et al., 1999; Rubianes e
Menchaca, 2003).

Na disposigcao do tecido folicular, as células da granulosa se apresentam em
camadas, variando sua quantidade ao longo de sete estagios. Nos trés primeiros
destes sao identificados foliculos pré-antrais, com duas a sete camadas; no quarto, o
foliculo pré-antral comeca a se destacar; no quinto, a cavidade dentro do foliculo
passa a ficar definida; e no sétimo estagio, ja podendo ser denominado de foliculo de
Graaf, com tal cavidade ja maturada para a plena produgéo de 17B-estradiol (Sharma
et al., 2000).

Além da influéncia do FSH, sao identificadas também atuacdes de fatores
ovarianos e de outros horménios que levam a diferenciacédo das células da teca e da
granulosa, promovendo sua capacidade de produzir estradiol, bem como de adquirir
receptores para responder a outros horménios que serdo demandados em etapas

posteriores, como o LH por exemplo. Ja aquelas células que nao se tornaram aptas a
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produzir estradiol suficiente ou que nao responderam as sinalizagcbes anteriores
entram em atresia, devido a incapacidade de manutencdo das células granulosas
frente as diferenciagcbes demandadas (Hafez e Hafez, 2004). O conhecimento acerca
de tal dindmica evolui continuamente ao longo dos anos gragas a ultrassonografia,
onde de forma n&o invasiva é possivel coletar e monitorar informagdes continuamente,
a cada etapa do ciclo reprodutivo, mensurando as estruturas e mapeando as mesmas
ao longo do tempo (Cruz e Freitas, 2001). No intuito de delinear um padrao, atribui-se
a onda folicular a quantidade de dias de entrada dos foliculos maiores ou iguais a 6
mm, ja a emergéncia da onda poderia ser considerada como o momento quando tais
foliculos anteriormente tinham 3 mm. E esperado o desenvolvimento de até 4 ondas,
sendo que nas ondas 1 e 4 a dominancia folicular € mais frequente, além disso, o
diametro do foliculo tende a ser maior na onda 4, e o tempo de emergéncia entre
ondas varia de 2 e 4 dias (Ginther e Kot, 1994).

Quando a liberacdo de FSH ¢é inibida ao mesmo tempo que a concentracéo de
LH chega ao seu pico, aqueles foliculos diferenciados anteriormente acabam por
ovular, e a partir deste momento inicia-se a luteogénese (Baril et al.,1993). Neste
processo, fibroblastos, células do sistema imune e células endoteliais se unem as
células da teca interna e da granulosa do foliculo que ovulou e se transformam em
grandes e pequenas ceélulas luteais, e a partir de entdo passam a sofrer diferenciagdes
e capacitagbes, desmembrando-se em células que possuem maior produgao

esteroidal (progesterona), e em outras para producao de peptideos regulatorios.

A formacgéao do corpo luteo (CL) é originada do foliculo ovulatério e esta transigao
comporta mecanismos similares a cicatrizacao de feridas. Durante a formacgao do CL,
células sofrem hiperplasia, hipertrofia e/ou migragao, além de processo angiogénico.
A preparacao para a estruturacao luteal ocorre ainda antes da ovulagao. A vida util do
corpo luteo é marcada por longa remodelagao tecidual e envolve diversos processos
celulares: proliferagdo, migracéo, diferenciagdo e apoptose. O desenvolvimento do
corpo luteo € acompanhado por uma extensa remodelagao da matriz extracelular. Pos
ovulagao e ruptura do estigma, as células foliculares remanescentes sao entao
reorganizadas em um corpo luteo (Smith et al.,2002). No processo de luteinizagéo, os
contatos intercelulares granulosos luteos em diferenciagédo sao restabelecidos e o

epitélio folicular é reorganizado. O LH atua nesta agdo comunicante presentes entre
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as pequenas células luteais e as grandes células luteais de cabra (Sharma; Sharma,
1998).

Tendo ocorrida a plena luteinizagdo, uma porcao de células sofre hipertrofia e se
diferencia em grandes células luteais esteroidogénicas, enquanto outra parte das
células permanece menor (pequenas células luteais esteroidogénicas). As células
luteais grandes secretam varias vezes mais progesterona basal por célula do que as

células luteais pequenas (Weber et al., 1987).

A avaliagao via ultrassonografia da dindmica luteal durante o ciclo estral em
cabras leiteiras, Balaro et al. (2017) observou que o volume, didmetro e area lutea
aumentaram ao longo dos dias, e os valores estabilizaram a partir do 9° dia do ciclo
(1,24 £ 0,38 cm?3; 13,2+ 1,5 mm; 160,9 + 40,4 mm?).

2.4, Estratégias de controle do ciclo estral

2.4.1. Fotoperiodo Artificial

O fotoperiodo artificial € um procedimento que busca manter o rebanho em fase
reprodutiva com maior regularidade a fim de suprir o mercado continuamente. Trata-
se de um procedimento ndo invasivo que leva em conta aspectos do bem-estar animal.

Além disso, ndo leva a formacao de residuos no leite, (Chemineau et al., 2007).

Ao utilizar esta alternativa, o rebanho é exposto a luz artificial de modo a
mimetizar a produgao de melatonina em relagao aos que vivem mais proximos a linha
do equador, onde a caracterizacao de anestro sazonal nao € tao definida. Desta forma,
0Ss animais passariam a e estar aptos a iniciar o ciclo estral apds a retirada da luz
artificial (Chemineau et al., 1992; Netto et al., 2020).

Chemineau et al. (1986) submeteram cabras a luz artificial por 60 dias, e no
momento de D130 fez uso de bodes para reforgar a indugao a ovulagao via efeito
macho, e o sucesso foi obtido, com todas as cabras tendo apresentado ovulacgéo,
ainda que apenas metade destas tiveram 3 ovulagdes consecutivas, bem como de

modo geral o ciclo deixou de estar ativo apos 70 dias aproximadamente.

No contra estagao reprodutiva, Netto et al. (2020) fizeram uso unicamente desta
alternativa para que os animais fossem induzidos ao estro. Para tanto, utilizaram o

padrao de 16h de luz e 8h de escuridao por 60 dias e, apds esse periodo, 45,4% das



18

cabras manifestaram estro até D129, com as verificagdes nas cabras iniciando a partir
de D120, de modo complementar, para concentrar essas manifestacbes em um
periodo controlado, foi feito uso também de protocolo de sincronizagdo, com duas
aplicagdes de cloprostenol contendo espagamento de 11.5 dias entre doses, e com
isso constatou-se que 63,6% das fémeas passaram a apresentar estro de modo

sincronizado.

2.4.2. Sincronizagéao de estro

Dentro da logistica em uma propriedade rural, € interessante que as atividades
dentro do rebanho contemplem a maior quantidade possivel de animais no menor
intervalo de tempo. Nesse sentido, a sincronizacdo de estro em um periodo
relativamente curto (24 a 72 h) pode ser alcangada com a combinagdo entre

prostaglandinas e gonadotrofinas (Fonseca et al., 2011).

A prostaglandina tem por objetivo lisar o corpo luteo visando interromper a fase
progesterdnica para dar inicio a um novo ciclo de crescimento folicular (Siqueira et al.,
2012). Existe a abordagem com duas aplicagdes de cloprostenol, nesta, os animais
que nao responderiam na primeira intervencao ja estariam com a formacgao do corpo
luteo responsiva na segunda aplicagdo, bem como aqueles que responderam
positivamente na primeira voltariam a responder também na segunda, uma vez que
um novo ciclo ja teria iniciado, padronizando a manifestacdo do estro para as

atividades na propriedade (Fonseca et al., 2011).

Bonato et al. (2019) testaram dois diferentes intervalos entre duas aplicagdes de
cloprostenol (7,5 x 11,5 dias) e ndo observaram diferenga em relagéo a resposta ao
estro, que foi de 90% e 84,2%, respectivamente. Entretanto, quanto a dindmica
folicular, foi observada diferencga entre o didametro do maior foliculo no momento da
segunda aplicagao (7,0 e 5,6 mm respectivamente), enquanto o didmetro do foliculo

ovulatério, ndo diferiu entre os tratamentos
2.4.3. Indugéao ovulatéria com hCG
A gonadotrofina coribnica humana (hCG) apresenta subunidade analoga a do

hormonio luteinizante (LH) e por isso € capaz de promover a ovulagao do foliculo
dominante (Farin et al., 1988). Devido sua similaridade com o LH, a hCG age sobre
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os foliculos antrais presentes com receptores LHR e pode induzir a formagao de
corpos luteos acessérios (Cla), efeito observado em cabras (CORTES et al., 2020;
RODRIGUES et al., 2022). Sua aplicagdo em protocolos como indutor de ovulagao
tem sido preconizada para evitar a ocorréncia de regressao prematura do corpo luteo
(RPCL), visando manter os niveis de progesterona elevados o suficiente para

assegurar a manutengao da gestacao e desenvolvimento embrionario adequado.

Fonseca (2005b) apresentou estudo onde o hCG elevou a concentragao
circulante de P, em cabras Saanen e Alpina com a administragdo de 250 Ul de hCG
no quinto dia apds o estro, no entanto a taxa de gestagdo nao retratou diferenca
significativa. Ja Prosperi (2006) obteve constatagées no mesmo sentido ao administrar
0 hCG no terceiro dia pds estro. Por sua vez, Cértes et al. (2020) observaram elevagéo
significativa na taxa de gestacao de cabras leiteiras, fazendo uso de 300 Ul no sétimo
dia apds o estro. O mecanismo que explica a agao do hCG nas diferentes formas de

administracdes e protocolos segue sendo objeto de analise e pesquisa.



20

3. HIPOTESE

A administragdo de hCG em cabras Saanen aciclicas submetidas a fotoperiodo
artificial e estro sincronizado com cloprostenol, pode resultar em um protocolo

eficiente, sincrénico e com satisfatoria taxa de prenhez.

4. OBJETIVOS
4.1. Geral

Estudar os efeitos da administragdo de 300 Ul hCG associado a protocolo de
sincronizagdo com duas aplicagdes de 125 ug de cloprostenol em intervalo de 11,5
dias na eficiéncia reprodutiva de cabras Saanen previamente submetidas a

fotoperiodo artificial.

4.2. Especificos

(1) Caracterizar a dinédmica folicular e luteal bem como a concentragéo de P4 ao

longo do processo nos grupos delineados;

(2) Mensurar os efeitos do tratamento proposto nos parametros
comportamentais e reprodutivos (estro, ovulagédo, concepcgao e prenhez) dos animais

submetidos ao protocolo em questao.
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6. CAPITULO 1 (Manuscrito)

Effects of addition of hCG at the time of the second cloprostenol administration in

Saanen goats previously submitted to artificial photoperiod during non-breeding season

Abstract

This study aimed to assess the effects of adding a hCG dose at the time of the second
cloprostenol administration in a protocol of synchronized estrus in acyclic Saanen goats
submitted to artificial photoperiod. Seventy-two goats were synchronized by two doses of
125 pg of cloprostenol i.m. at an interval of 11.5 days (D130 and D141.5) after artificial
photoperiod (DO to D60). At the second dose, goats were allocated for receiving saline solution
(G-Control; n=36) or 300 IU G-hCG (n=36), i.m. Part of goats was monitored by transrectal
ultrasonography (US) each 12 h from D141.5 to D145, and once a day in specifics intervals
after D145 (d3, d5, d7, d10, d13, d17 and d21). Serum Progesterone (P4) concentration was
obtained also on those related days. For estrus response, a difference (P<0.05) was observed
between before the first dose and after the second. After second administration (24 to 96 h) the
time to ovulation was different for the treatments (72.9 + 4.8 h and 45.0 = 5.9 h). The G-hCG
also had significatively smaller premature regression of corpus luteum [(30.6% (11/36) and
11.1% (4/36)] and pregnancy rates [47.2% (17/36) and 25.0% (9/36)]. P4 concentration were
higher to G-hCG in d13 and d17. Differences could be verified for the mean of CL per goat
from d7 to d21, favoring hCG, reflecting it on the luteal area per goat (mm?) on d10, d13 and
d17. It is concluded that hCG considering this approach adversely affected the pregnancy rate

despite the estrus synchronistic effectiveness and the increase in serum P concentration.

Keywords: Estrus synchrony. Human chorionic gonadotropin. Light treatment.
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1. Introduction

Reproductive seasonality is relevant around the different latitudes as on southeastern
Brazil (Balaro et al., 2019) and impact negatively the supply of dairy products. The use of
hormonal protocols is the fastest and most efficient way to get around seasonality (Fonseca et
al., 2011). The application of artificial photoperiod (light program), also very efficient, is
considered less invasive, and is associated with the increase trend to consider animal welfare,
also minimizing possibles residues in milk (Chemineau et al., 2007). However, the estrus
observed after the lighting program is asynchronous, which makes intensive natural mating
difficult, or even makes the use of artificial insemination (Al) unfeasible. High synchrony
could be observed after the use of protocols with two applications of cloprostenol in cyclical
goats, considering intervals of 11.5 and 7.5 days (Maia et al., 2017; Bonato et al., 2019),
showing high pregnancy rates after Al during the reproductive season, and based on cyclicity
and the presence of active corpora lutea (CL). Encouraging results were also obtained with
the use of two applications of cloprostenol at intervals of 11.5 days after estrus induction by
light program (Netto et al., 2020), thus reinforcing the search for disuse of intravaginal devices
and its unwanted effects on animal welfare and potential residues in the meat and milk of

challenged animals (Gonzalez-Bulnes et al., 2020).

In addition to the desired estrus synchrony for intensive natural mating or Al, maintenance
of luteal integrity and functionality is also important. For this purpose, it was shown that
human chorionic gonadotropin (hCG) promotes ovulation of the first-wave dominant follicle,
contributing to the formation of an accessory corpus luteum, raising progesterone (P4) levels,
and pregnancy (Rodrigues et al., 2022). This gonadotropin has also been shown to be effective
in inducing synchronized estrus (Fonseca et al., 2005a; Fonseca et al., 2017) as well as in
estrous synchrony compared to equine chorionic gonadotropin (eCG) (De Faria et al., 2015).

It 1s hypothesized that the addition of hCG with artificial photoperiod and cloprostenol
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administration, can build an efficient and synchronous protocol with satisfactory level of

pregnancy rate.

2. Materials and Methods

2.1. Ethics, location, and experimental animals

This research was approved by the Animal Care Committee of Universidade Federal
Fluminense (register 253808022). The experiment was done during the local non-breeding
season, placed on Rancho Chaparral, Santo Antonio do Aventureiro city, Minas Gerais, Brasil
(latitude 21°82' S, longitude 42°81°W, altitude 435 m), and utilized clinically healthy 72 Saanen
goats, having mean body condition score (BCS: 1=very thin and 5=very fat - Villaquiran et al.,
2007) between 2,5 and 3,5. Animals were kept in collective pens and received a diet of corn
silage, Napier grass, water ad libitum and supplementation according to your nutritional

demands (National Research Council, 2007).
2.2. Treatments, estrus induction and synchronization protocol

For estrus induction, all goats were submitted to a daily artificial photoperiod of 16 h of
light and 8 h of darkness, starting 10 days after the winter solstice for 60 days (DO = June 30th
and D60 = August 29th). A timer device (FR2Eletro®, Bivolt TM-BV2) was programmed to
turn on the light from 4 pm to 8 pm and again from 4 am to 8 am. On D130 (6 am) and on
DI141.5 (18 pm) (11.5 days apart), all animals received doses of 125 pg of cloprostenol
(Estron®, Agener Unido) intramuscularly (i.m). At day of the second application, the animals
were divided into two groups: G-Control (n=36) that received 0.5 mL of saline solution i.m.
and G-hCG group (n=36), which received 300 IU of hCG 1.m. Two fertile bucks identified onset

of estrus and all goats was monitored once daily from D120 to D130 and twice daily from D130
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to D151. After the second application of cloprostenol (D141.5), natural mating was performed

as soon as estrus was observed.
2.3. Transretal ultrasonographic and ovarian evaluation

For the activities, a portable device with a 7.4 MHz transrectal transducer (M5 Vet®,
Mindray Medical International Limited, Shenzhen, China) adapted for small ruminants was
used. All scans was performed by the same technician, and the B-Mode and Color Doppler
settings were standardized and kept constant throughout the study period (Frames per second
[FPS]: 23, Depth [D]: 6.7 cm, Gain [GN]: 255, CFM frequency: 6.0 MHz, pulse repetition

frequency [PRF]: 1.0 KHz; wall filter [WF]: 75 kHz) (Cosentino et al., 2018).

Follicular and luteal dynamics was recorded in a sample of each group: Control (n=17)
and hCG (n=18); that also were responsive to estrus induction. This procedure starting in the
second application, every 12 h, from D141.5 to D145; and once a day on D148 (d3), D150 (d5),
D152 (d7), D155 (10), D158 (d13), D162 (d17), D166 (d21) and D173, where D145 was
defined as expected ovulation marker (d0). Ovulation time was defined as the moment when

the largest follicle previously identified is no longer detected (Souza et al., 2011).

Luteal evaluation performed in B-mode and color Doppler, the follicles was identifying
and counted that had diameter <5 mm and > 5 mm. Premature regression of the corpus luteum
(PRCL) was considered when structure loss occurred (Cosentino et al., 2018). Luteal area was
measured and counted excluding cavity area. Follicular diameter and luteal area were measured

using Image J® software.
2.4. Blood collection and plasma progesterone measurement

Blood collection took place at the same time interval as the ultrasound evaluations,
always before them, through jugular vein puncture collection and stored in vacuum tubes

containing EDTA. After collection, samples were centrifuged at 1000 g for 15 minutes at 5 °C.



31

Plasma aliquoted in triplicates in 1.5 mL tubes and stored at -20 °C until P4 concentration
analysis. Plasma P4 concentration was performed by radioimmunoassay (RIA) using
commercial kits (MP Biomedicals, LLC, Orangeburg, NY). The laboratory procedure carried
out according to the methodology proposed by the manufacturer. The sensitivity of the test is
0.05 ng/mL. The quality control of the RIA was carried out through the intra-assay coefficient

of variation being 2.2%.
2.5. Variables and statistical analysis

The following data were recorded: estrus response (%); ovulation response (%); number
of ovulation (n); diameter of the first ovulatory follicle (mm); interval to first ovulation (h);
interval to estrus (h); interval from estrus to ovulation (h); PRCL rate (%); conception rate (%);
pregnancy rate (%); number of follicles < 5 mm (n); number of follicles > 5 mm (n); serum Ps

concentration (ng/mL); number of CL (n); luteal area (mm?).

Statistical analysis was performed using the software BioEstat 5.3 (Belém, Brazil).
Shapiro Wilk and Barlett tests were used to verify the normality and homoscedasticity of
variables, respectively. F test of equality of variances was used to measure difference on
variables dispersion. Non-parametric data were analyzed by the Mann-Whitney test and
parametric data were analyzed by t-test. Frequencies were assessed by Kappa test, Chi-square

or Fisher’s exact test. Differences were considered significant when P < 0.05.

3. Results

Considering all period since D120 to D151, 94.4% (68/72) presented estrus after
induction via artificial photoperiod. Ninety-six hours after second cloprostenol administration,
there was a greatest number of goats in estrus (70.8%; 51/72) and there is a significant

difference (P<0.05) when compared with obtained before the first administration (D120 to
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D130) (39.0%; 28/72). Even after the second dose, no differences (P>0.05) were detected for
estrus response, ovulation response, number of ovulations and diameter of the first ovulatory

follicle between the treatments as shown Table 1.

No difference also for interval to estrus and conception rates, however, the time to
ovulation was different for the treatments (72.9 + 4.8 h and 45.0 £ 5.9 h), reflecting it in the
interval from estrus to ovulation (P<0.05), those distributions can be observed in Fig.2. The
dispersion of time to ovulation for each group were not different (P>0.05) after comparing their
variances proportionally reflected in the S.E.M. The group hCG also had smaller PRCL (11.1%;
4/36) and pregnancy rates (25.0%;9/36) when compared with control group (30.6%; 11/36 and
47.2%;17/36, respectively). Goats of group hCG that had recorded interval from estrus to
ovulation (n=10) and were less or equal than 12 h, represented 70.0% of that sample with 43.3%

of pregnancy.

Still comparing the groups, the means of follicular diameters <5 mm and > 5 mm were
similar (P>0.05) at the moment of ovulation and in the first US before and after ovulation.
These measures were different only between intervals as presented on Table 2. Fig. 3. show
that serum P concentration (ng/mL) were higher (P<0.05) to group hCG in d13 (2.3 £ 0.4 and
3.9 £0.8) and d17 (2.8 £ 0.4 vs. 5.2 + 0.7), considering the sample of 18 goats (10 control
group; 8 hCG group) and 10 of them became pregnant (7 control group ;3 hCG group). This
different behavior also can be verified for the mean of CL for goat in each measurement from
d7 to d21 (Fig. 4.). That difference (P<0.05) in group hCG on the CL distribution was extended
to Luteal area per goat (mm?) on d10 (197.1 + 28.0 and 288.4 + 24.7), d13 (202.7 + 35.7 and

345.3 +27.4) and d17 (250.8 + 41.8 and 422.0 + 33.8) (Fig. 5.).
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4 Discussion

The protocol designed with two administrations of 125 pg of cloprostenol i.m. at an
interval of 11.5 days (D130 and D141.5) after artificial photoperiod (DO to D60) reached as
overall estrous response of 71%, not the same patamar according to the recognized approach
based on progestins related by Pietroski et al. (2013) that shown 97%. However, facing that
result and the 64% observed in Netto et al. (2020), also structured by light program, the result
here was satisfactory; analyzing only the percentage after (24 to 96 h) second administration,
both control and hCG (78% and 64%) achieved a similar level to that. In the present study, the
difference shown for estrus rate before first cloprostenol administration and after second (71%
vs. 39%) corroborates both Netto et al. (2020) and Bonato et al. (2019) about utility of
synchronization with cloprostenol, being a not expensive tool and less problematic than

progestins.

The overall conception and pregnancy rates did not follow the same trend of
improvement here with 51% and 36% respectively, smaller than found by Netto et al. (2020)
(66% and 42%), however, when we compare in our study just the reached by control group

after second cloprostenol administration, they get closer (61% and 47%).

The estrous response and interval to estrus were similar between groups (P>0.05).
Fonseca et al. (2005a) and Fonseca et al. (2017) also did not found difference, but with regard
to the comparison between gonadotropins. Dias et al. (2018) in an experiment containing Santa
Ines ewes, reported no difference for interval to estrus among their control group and hCG
group, in breeding season submitted to TAI, that experiment utilized progesterone device and
30 ug of d-cloprostenol i.m. + 250 [U eCG IU i.m. at the moment to device removal for
synchronization, and hCG (500 IU i.m.) 24 h after it. Alvarado-Espino et al. (2016) testing four
concentrations of hCG in Alpine goats (300 IU, 100 IU, 50 IU and 0 IU) identified changes in

interval to estrus, where intermediate concentrations performed well. Hafez et al. (2016)
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pointed that hCG has both LH and FSH effects, predominantly LH, then an adjustment on the
dose could solidify the understanding about time to estrus in response to that hormonal

concomitant effect.

For the diameter of ovulatory follicle, the same patamar among groups was found, it
also was verified on non-breeding season by Alvarado-Espino et al. (2019), that used P4 priming
and 100 IU hCG i.m. 24 h later. When we look to interval to ovulation, the shorted expect time
(P<0.05) among groups was here confirmed (Control: 72.9 = 4.8 h and hCG: 45.0 £ 5.9 h), this
find corroborates with results of Dias et al. (2018) after P4 removal: Control:79.9 + 5.4 h and
hCG: 54.7 £ 4.9 h; making clear that hCG tends to work in this regard. The PRCL rate also was
favorable for hCG group, reaching a smaller value. It follows the results of Saharrea et al.
(1998), with the difference that here the hCG approach happened in a previous period,
reinforcing the findings that hCG has a long-term effect, being useful to decrease the PRCL

rates flexibly adjusted in a protocol.

The pregnancy rate was negatively affected by hCG treatment in our experiment. The
approach done by Dias et al. (2018) also found similar impact, there, the interval between Al
(artificial insemination) and ovulation was approximately 20 h in control group and 7 h in hCG
group, denoting a disequilibrium about the time for sperm capacitation in female genital tract
and the oocyte degeneration, impacting on fertilization. It probably happened in our study
according to the difference (P<0.05) on interval from estrus to ovulation shown in table 1.
Alvarado-Espino et al. (2019) found better results for pregnancy rate in hCG group, in that case,
according to protocol designed, the time observed between hCG administration (100 IU i.m.)

and Al was 36 h, and 48 h for the control group.

In mares the effectivity of hCG as ovulation inducer is solidified, where more than
70% of animals have ovulation in the first 36 h (Barbacini et al., 2000; Awan et al., 2016),

including the fact that the doses can be effectives in a great range, for example, Gastal et al.
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(2006) described those 2500 IU and 1500 IU had similar effect while 500 IU was not enough
to make ovulation so faster. So, in our findings, a hypothesis for the unexpected behavior in
interval from estrus to ovulation in hCG group (-1.2 + 7 h) is that dosage of 300 IU so early
could have been more than enough to sensitize some follicles, even when animals have not
reached estrogen level enough to estrus be noticeable, adding it the fact that in non-breeding
season the photoperiod approach does not mimic exactly the same melatonin levels as the

natural environment, that could reflect on estrogenic dynamics (Chemineau et al., 1986).

The distribution of follicles shown on table 2 where the difference for the groups just
was observed along the time are according with expectation that after ovulation a new wave
emerge having another profile until a new dominant follicle be established (De Castro et al.,
1999). The hCG approach did not change it, however, this gonadotropin impacted on CL
distribution along the time as well the luteal area, Fig. 4 and Fig 5 respectively. The moment
where those differences on area were detected (d10, d13 and d17) follow the findings of
Rodrigues et al. (2022) about the luteotropic effect, as well the potential support to pregnancy.
Even though the number of pregnant goats was greater in the control group, the P4 concentration
in the hCG group was higher, corroborating the luteotrophic effect. Additionally, analyzing the
luteal area by average CL (Fig. 6), quantity and size were inversely proportional, denoting that

an ovarian overview are need to understand the gonadotropin impact.

5. Conclusions

It is concluded that hCG considering the designed approach adversely affected the
pregnancy rate, despite the estrus synchronistic effectiveness and the increase in serum Pa
concentration, result of significative support in the creation and maintenance of luteal

structures.
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Table 1. Data (% or mean + S.E.M.) of reproductive variables of Saanen goats after (24h to 96 h) receiving hCG or saline solution at the moment

of second cloprostenol administration 11.5 days apart (D130 and D141.5) and estrus induced by artificial photoperiod (DO to D60).

Variables Control hCG Total P value **
Estrus response (%) 77.8 (28/36) 63.9 (23/36) 70.8 (51/72) 0.30
Ovulation response (%)* 76.5 (13/17) 66.7 (12/18) 71.4 (25/35) 0.71
Number of ovulations (n)* 14+£03 1.7£04 1.5+0.2 0.62
Diameter of the first ovulatory follicle (mm)* 84+0.3 8.1+04 83+0.2 0.44
Interval to first ovulation (h)* 72.9+£4.8 45+5.9 59.5+4.7 0.01
Interval to estrus (h) 459+2.6 498 +44 475+23 0.16
Interval from estrus to ovulation (h)* 342+33 -1.2+7 18.8+ 5.1 0.01
PRCL rate (%) 30.6 (11/36) 11.1 (4/36) 20.9 (15/72) 0.04
Conception rate (%) 60.7 (17/28) 39.1 (9/23) 51.0 (26/51) 0.13
Pregnancy rate (%) 47.2 (17/36) 25.0 (9/36) 36.1 (26/72) 0.0497

* Data of sample submitted to US (Control (n=17) and hCG (n=18));

**P values for difference between treatments.



42

Table 2. Data (Mean = S.E.M.) of follicular distribution of Saanen goats after (24 to 96 h) receiving hCG or saline solution at the moment of

second cloprostenol administration 11.5 days apart (D130 and D141.5) and estrus induced by artificial photoperiod (DO to D60).

Variables Control hCG P value*
Follicles < 5 mm on the first US before ovulation 11.2+1.5% 9+£0.64 0.32
Follicles < 5 mm at ovulation time 13.5+1.68 12.8+098 0.85
Follicles < 5 mm on the first US after ovulation 145+18% 135+1.18 0.83
Follicles > 5 mm on the first US before ovulation 2+0.3% 1.8+0.2% 0.56
Follicles > 5 mm at ovulation time 0.5+0.2° 0.5+0.2° 1.00
Follicles > 5 mm on the first US after ovulation 0.5+0.2° 0.5+0.2° 0.86

AB difference between intervals for follicles < 5 mm (P<0.05);
&b difference between intervals for follicles > 5 mm (P<0.05);

*P values for difference between treatments.
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Figure legends:

Fig. 1. Diagrammatic presentation of estrus synchronization protocol with two doses of 125 ug
of cloprostenol i.m. at an interval of 11.5 days (D130 and D141.5) after artificial photoperiod
(DO to D60), containing ultrasound evaluations (US); estrus detection, blood collection and PD

(Pregnancy Diagnosis).

Fig. 2. Distribution of time to first ovulation for control and hCG groups after (24 to 96 h)
second cloprostenol administration in the estrus synchronization protocol with two doses of
125 pg of cloprostenol i.m. at an interval of 11.5 days (D130 and D141.5) and artificial

photoperiod (DO to D60).

Fig. 3. Mean and S.E.M of serum P4 concentration (ng/mL) collected for control and hCG
groups at the moment of two doses of 125 pg of cloprostenol i.m. at an interval of 11.5 days

(D130 and D141.5) and on days 3, 5, 7, 10, 13, 17 e 21 after D145 (expected ovulation marker).
* difference between treatments (P<0.05).

Fig. 4. Mean and S.E.M of number of CL (n) for control and hCG groups on days 3, 5, 7, 10,
13,17 e 21 after D145 (expected ovulation marker), in the estrus synchronization protocol with
two doses of 125 pg of cloprostenol i.m. at an interval of 11.5 days (D130 and D141.5) and

artificial photoperiod (DO to D60).
* difference between treatments (P<0.05).

Fig. 5. Mean and S.E.M of luteal area per goat for control and hCG groups on days 3, 5, 7, 10,
13,17 e 21 after D145 (expected ovulation marker), in the estrus synchronization protocol with
two doses of 125 pg of cloprostenol i.m. at an interval of 11.5 days (D130 and D141.5) and

artificial photoperiod (DO to D60).

* difference between treatments (P<0.05).



Fig. 1

i,. ; 125 pg of cloprostenol (im.)
+ 300 IU hCG (Lm.): (n=36)

Q 125 pg of
cloprostenol (i.m.)
ey artificial photoperiod . .
1 I L £
b0 De Dz DI @ [Daddamilon)
daily: g '
L

-d‘p"

(16h - light / 8h - darkness) 1
Di41.5 D145
] (@0) d3 ds d7 di0 d13 417 421
| Nawmlmating | 4 g
Ultrasound evaluation (US) U'S + Blood collection (BC)
(12/12h) it
=~ 7
I | |
(24/24h) (12/12h} D151

estras detection



45

Fig. 2
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7. ANEXO

" § x Universidade Proppj. Urteaatacn e Marararsn
Federal e T Comissdo de Etica no
Flumi nanse U'so de Animais

CERTIFICADO

Certificamos que a proposta intitulada *Estrategias para a elevacao da taxa de gestacao de cabras durante diferentes
estagies do ano®, protocolada sob o CEUA n? 2538080222 gp con3s%, sob a responsabilidade de Felipe Zandonadi
Brandao e equipe; feferson Ferreira da Fonseca - que envolve a produgdo, manutengdo elou utilizacdo de animais
pertencentes ao filo Chordata, subfilo Vertebrata (exceto o homem), para fins de pesquisa cientifica ou ensino - esté
de atordo com os preceitos da Lei 11.794 de 8 de outubro de 2008, com o Decreto 6.899 de 15 de jultho de 2009,
bem como com as normas editadas pelo Conselho Macional de Controle da Experimentacao Animal [CONCEA), e foi
APROVADA pela Comissdo de Etica no Uso de Animais da Universidade Federal Fluminense (CEUAJUFF) na reunido
de 1000372022,

We certify that the proposal "Strategies for raising the pregnancy rate of goats during different seasons *, utilizing
1210 Caprines (40 males and 1170 females), protocol number CEUA 2538080222 po oox3ss, under the responsibility of
Felipe Zandonadi Brandao and team; Jeferson Ferreira da Fonseca - which involves the production, maintenance
andfior use of animals belonging to the phylum Chordata, subphylum Vertebrata (except hurman beings), for scientific
research purposes or beaching - is in accordance with Law 11.794 of October 8, 2008, Decree 6899 of July 15, 2009,
as well as with the rules issued by the National Council for Control of Animal Experimentation (CONCEA), and was
APPROVED by the Ethic Committee on Animal Wse of the Federal University Fluminense [CEUAJUFF) in the meeting
of D3710/2022.

Finalidade da Proposta: Pesquisa [Académica)

Vigéncia da Proposta: de 05/2022 a 03/2024  Area: Medicina Vieterinaria

Origemn:  Animais de proprietanos

Espécie: Caprings sexn: Femeas idade: 12 a 60 meses CQuantidade: 1170
Linhagem: saanen Peso: 30 a 80 kg

Ongem: Animais de proprietanios

Espécie: Caprinos sexo: Machos idade: 8 a 60 meses Quantidade: 40
Linhagem: saanen Peso: 50 a 100 kg

Mrtercd, 27 de outubro de 2022

EmCMF?“E &uﬂ-l#rujv-wwn

Prof? Carfa Eponina Prof* Caroline de Souza Barros
Cocrdenadora da Comissso de Etica no Uso de Animais "' Coordenadara daﬁi'i’:l;f“ o Enca m Lo e
Universidade Federal Fluminense Universidade Federal Fluminense
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Hordris de abercimento: 29 2 B8 gas B s 16k - esmak ceua proppi@id uff. br
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