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RESUMO

DESEMPENHO PRODUTIVO E CARATER[STICAS DE CARCACA E CARNE EM
FEMEAS SUINAS IMUNOCASTRADAS

AUTOR: Josué Sebastiany Kunzler
ORIENTADOR: Vladimir de Oliveira

Produzir fémeas suinas destinadas ao abate mais pesadas, implica em superar 0s
desafios de menor consumo de racao e perda de crescimento nos periodos do estro.
Objetivou-se, com esse desse estudo, avaliar o desempenho produtivo e as
caracteristicas de carcaca e qualidade de carne em fémeas submetidas a diferentes
protocolos de imunocastragao. Foram utilizadas 72 fémeas, durante 10 semanas,
com peso Vvivo inicial de 60,3 kg (£6,67) e 105 dias de idade. Os animais foram
submetidos a trés tratamentos: fémeas inteiras (FI), fémeas imunocastradas seis
semanas antes do abate (F6S) e fémeas imunocastradas quatro semanas antes do
abate (F4S). A imunizacdo, com 2ml de Vivax® (Zoetis, Sdo Paulo, SP, Brasil),
seguiu protocolo de duas vacinas, com intervalo de duas semanas entre as doses.
Nas primeiras 5 semanas néo houve diferenca (P>0,05) para o consumo de racéo
meédio diario (CRMD), ganho médio diario (GMD) e conversdo alimentar (CA). A
semana 6 apresentou aumento (P<0,05) no CRMD e CA para as fémeas do F6S em
relacdo aos demais tratamentos. Na semana 7 se observou uma tendéncia
(P=0,054) para maior CRMD no F6S. Nas semanas 8 e 9 ocorreu aumento (P<0,05)
no CRMD para animais do F4S, em relacdo as Fl. Na décima semana ndo foram
observadas diferencas (P>0,05) nas caracteristicas de desempenho entre o0s
tratamentos. Considerando o periodo total de 10 semanas, observou-se aumento
(P<0,05) no CRMD e GMD para os tratamentos F6S e F4S, enquanto a CA nao
apresentou diferenca (P>0,05) entre os tratamentos. Nenhuma das caracteristicas
de carcaca apresentou diferenca (P>0,05), ja os resultados da qualidade de carne
apontaram diferenca (P<0,05) na forca de cisalhamento entre os tratamentos F6S e
FI, sendo inferior para o grupo imunizado. A imunizagdo de fémeas suinas com
Vivax®, aplicada entre 105 e 173 dias de idade, apresentou um maior GMD e CRMD
para animais imunocastrados, sem interferir negativamente nas caracteristicas de
carcaca e qualidade de carne.

Palavras-chave: consumo, estro, GnRH, idade.



ABSTRACT

PRODUCTIVE PERFORMANCE, CARCASS AND MEAT CHARACTERISTICS OF
IMMUNOCASTRATED FEMALE PIGS

AUTHOR: Josué Sebastiany Kunzler
ADVISER: Vladimir de Oliveira

Producing heavier female swine destined for slaughter implies overcoming the
challenges of lower feed consumption and loss of growth during estrus periods. The
objective of this study was to evaluate the productive performance, carcass
characteristics and meat quality in females submitted to different immunocastration
protocols. Seventy-two females were used, with an initial live weight of 60.3 kg (*
6.67) and 105 days of age, for ten weeks. The animals were distributed in three
treatments: entire-females (EF), immunocastrated females six weeks before
slaughter (F6S) and immunocastrated females four weeks before slaughter (F4S).
The immunocastration was carried with the application of 2 ml of Vivax® (Zoetis, Sao
Paulo, SP, Brazil), following the protocol of two doses, with an interval of two weeks
between dosing. In the first five weeks, there was no difference (P> 0,05) for the
average daily feed intake (ADFI), average daily gain (ADG) and feed conversion ratio
(FCR). In week 6 was an increase (P <0,05) in the ADFI and FCR for the F6S
females concerning the other treatments. In the seventh week, there was a tendency
(P = 0,054) for greater ADFI in F6S. At weeks 8 and 9, there was an increase (P <
0,05) in the ADFI for F4S females, concerning EF. In the tenth week there were no
differences (P>0.05) in performance characteristics between treatments. Considering
the total period of 10 weeks, there was an increase (P<0,05) in CRMD and GMD for
treatments F6S and F4S, while CA showed no difference (P>0.05) between
treatments. No differences were found in carcass characteristics (P> 0,05), however,
in meat quality between F6S and EF, the immunocastrated group had a lower shear
strength (P <0,05). The female pigs immunocastration with Vivax® six or four weeks
before slaughter, increase the productive performance, but not influence the carcass
characteristics. In another way, females immunocastrated six weeks before slaughter
present meat with more quality.

Key words: age, estrus, feed intake, GnRH.
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1 INTRODUCAO

Elevar a produtividade no mercado de carnes é uma busca constante da
industria frigorifica. Entre os tipos de carnes comercializadas, a produ¢cdo mundial
de suinos cresceu 4,8 vezes, e 0 consumo de carne suina aumentou
substancialmente, nos ultimos sessenta anos (FAO, 2019). Na cadeia suinicola, o
aumento no consumo dessa proteina, faz com que a producdo mundial de carne
suina siga em expansdo pelas proximas trés décadas (LASSALETTA et al.,,
2019). Para suprir tal demanda é extremamente necessario o0 aprimoramento das
técnicas de manejo, e que se intensifiquem os processos de melhoramento e
selecdo genética, na busca por maiores desempenho zootécnico e indices de
produtividade.

Uma das formas de melhorar os indices produtivos é produzir carcacas
mais pesadas. Com o objetivo de reducdo dos custos e aumento no volume
produzido, a elevacédo no peso de abate tem um papel importante para quem esta
envolvido com a cadeia produtiva. A avaliacdo do efeito do peso de abate sobre
as alteracdes no rendimento e qualidade da carcaca e da carne, bem como na
economia do sistema produtivo, tem sido tema de pesquisas recentes (BERTOL
et al., 2015; OLIVEIRA et al., 2015).

Ao estudar o peso de abates de suinos, Oliveira et al. (2015) avaliaram que
0 ponto econdmico interessante para o abate seria em torno de 135 kg de peso
vivo, sem necessidade de alteracbes logisticas dentro do processo produtivo.
Dessa forma, pode-se abater menor quantidade de animais com 135 kg do que
com 100 kg de peso vivo, reduzindo o custo de abate por animal e obtendo-se o
mesmo volume final de carne.

Porém a medida que aumentam a idade e peso dos animais, variacdes
fisiologicas podem promover alteracbes nas caracteristicas finais da carcaca.
Com o aumento na idade de abate, padrbes no crescimento como deposicao de
carne e tecido adiposo nos suinos sdo alterados, como resposta ao
desenvolvimento e amadurecimento sexual. Essas mudancas fisiologicas, aliada
a alteracdo comportamental, constituem um desafio na criacdo de fémeas mais
pesadas destinadas ao abate, devido ao reduzido consumo de racdo voluntario e

padrdo de crescimento desacelerado dessa categoria, quando comparada a
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machos castrados e inteiros contemporaneos (BRANA et al., 2013; PULS et al.,
2014).

O pior desempenho, em relacdo aos machos, esta relacionado também aos
periodos de manifestacdo do estro, fase em que o0 consumo e crescimento ficam
comprometidos. Esse estagio fisiologico é oriundo de uma atividade hormonal
desencadeada pela liberacdo do hormdnio liberador de gonadotrofina (GnRH),
constituindo-se em uma fase de expressdo comportamental e fisiolégica do
desenvolvimento e ovulacgéo folicular, que ocorre em um ciclo de 21 dias, por um
periodo de até 5 dias (ELIASSON, 1989; HINSON et al., 2012).

Estratégias de manejo para aumentar a taxa de crescimento e elevar o
consumo de racdo, mantendo a eficiéncia alimentar, nesse periodo, sao
buscadas. A pratica da castracdo cirargica tem sido relatada para diminuir o
menor crescimento de fémeas, decorrente do estro. Peinado et al. (2008)
relataram que fémeas castradas cirurgicamente, oriundas de cruzamentos de
fémeas Landrace x Large White, acasaladas com machos Pietrain x Large White,
tiveram maior ganho médio diario de peso.

Em termos de qualidade da carne, Peinado et al. (2012) relataram melhor
perfil de &cidos graxos, em presuntos curados, de fémeas mesticas Duroc x
Landrace castradas, do que em fémeas inteiras. Em estudo com fémeas oriundas
de cruzamentos de raca comerciais, abatidas 10 semanas ap0s a segunda dose
de imunocastracdo, Bohrer et al. (2014), apresentaram diferencas somente na
avaliacdo subjetiva de cor, onde fémeas imunizadas tiveram uma carne mais
escura em comparagcao com 0s animais controle.

Embora essa cascata hormonal possa ser interrompida pela castracéo
cirirgica, esse manejo é cada vez menos aceito. Crescentes preocupacdes do
publico em relacdo ao bem estar animal e mudancas nos requisitos legais,
forcaram os governos e a industria a reconsiderar essa abordagem tradicional e
reforcar o esfor¢o para buscar métodos alternativos (ALBRECHT, 2013). Acordos
internacionais, motivados por esses movimentos, podem impor barreiras
comerciais. A Unido Europeia, por exemplo, exige presenca do médico veterinario
e 0 uso de analgesia no processo de castracdo de suinos desde 2012 (CE, 2008).

Essas diretrizes aumentam os custos do procedimento e pressionam a
cadeia de producédo de suinos a substituir o método cirdrgico por tecnologias que

atendam tanto a necessidade da industria, como as normas de bem estar animal.
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(CANDEK-POTOKAR et al., 2015). Uma alternativa & castracéo cirGrgica que vem
sendo avaliada é a imunocastracdo. O método de imunocastracdo apresenta-se
como aliado na supressdo dos efeitos indesejados do estro, uma vez que
interrompe o ciclo reprodutivo (DALMAU et al., 2015). Inicialmente desenvolvida
para controlar o odor caracteristico na carne de suinos machos inteiros, a
imunizacdo com anti-GnRH vem apresentando respostas positivas, ndo somente
no controle do cio, como também nos indices produtivos em fémeas (GOMEZ-
FERNANDEZ et al., 2013; DAZA et al., 2014).

Esses resultados promissores, aplicados aos sistemas de producéo
industrial intensivo, como o do Brasil, faz com que o uso desse manejo seja
considerado para melhoria nos indices produtivos de fémeas de racas comercias
destinadas ao abate. Em razdo de ser um manejo com poucas respostas na
literatura, esse estudo tem como disposicao avaliar o desempenho produtivo de

fémeas imunocastradas submetidas a diferentes protocolos de imunizagéo.

1.1 HIPOTESE
O uso da vacina anti-GnRH promove melhora nos indices produtivos sem

prejuizo a carcaca e qualidade de carne em fémeas suinas.

1.2 OBJETIVO

Avaliar o desempenho produtivo, a qualidade de carne e caracteristicas de
carcaca em fémeas suinas submetidas a intervalos diferentes de imunizacao

antes do abate.

2 REVISAO DE LITERATURA
2.1  HISTORICO DA IMUNOCASTRACAO

Nos ultimos anos, métodos alternativos a castracdo cirdrgica vém sendo
debatidos, uma vez que esse método, inegavelmente, causa dor e desconforto,
além de aumento no risco de infec¢gBes oriundas desse procedimento (PRUNIER
et al., 2006). Essa busca € possivel devido a um maior conhecimento cientifico

sobre a fisiologia dos animais, e motivada ainda por crescentes reinvindicacdes
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do mercado consumidor quanto ao manejo e bem estar na criagdo, levando
governos e industria a reconsiderar as técnicas tradicionais, buscando a
introducédo de métodos menos invasivos (ALBRECHT, 2013).

A castracdo quimica, como alternativa ao procedimento cirurgico, vem
sendo avaliada ha décadas. O uso de vacinas experimentais, relatadas em
estudos da década de 80, apresentavam resultados positivos, demonstrando
sucesso da imunocastracdo em retardar o desenvolvimento sexual, bem como a
ocorréncia de odores indesejaveis na carne de suinos machos (FALVO et
al.,1986; AWONIYI et al.,, 1988). Desde entdo, a industria vem evoluindo no
esforco de aprimorar tanto a eficacia, quanto a aplicabilidade desse manejo.

O primeiro produto comercial (Improvac®), destinado a imunocastracdo de
suinos machos, foi lancado na Australia e Nova Zelandia em 1998. Aos poucos,
essa tecnologia foi se expandindo, e embora amplamente utilizada nos paises da
Oceania e no Brasil, tinha-se certa restricdo, principalmente ligada a
aceitabilidade do consumidor, quanto a sua entrada no mercado europeu. Com a
evolucdo da vacina, e aumento das pressdes referentes as causas de bem estar
animal, em 2009, a Unido Europeia passou a também fazer uso da
imunocastracdo em seus plantéis (BATOREK et al., 2012).

O uso da imunocastracdo em machos ja € bem difundida e com resultados
consistentes. Um estudo meta- analitico de Batorek et al. (2012), demostra que o
uso desse manejo aponta para aspectos positivos, como melhora em converséo
alimentar, ganho de peso e caracteristicas de carcaca. Embora a adocdo da
imunocastracao ainda seja uma tecnologia nova no uso em fémeas, estudos com
analogo do hormonio liberador de gonadotrofinas enddgeno, ja relatam resultados
positivos a aproximadamente duas décadas. Oliver et al. (2003), apresentaram
que fémeas imunizadas tiveram um maior ganho de peso diario sem comprometer

a conversao alimentar.

2.2 FISIOLOGIA DA REPRODUCAO

A fisiologia da funcéo reprodutiva é controlada pela fungcdo mutua de trés
glandulas enddcrinas principais (Figura 1), conhecidas como eixo hipotalamico-
pituitario-gonadal. O controle reprodutivo enddécrino se baseia nas habilidades

responsivas positivas e negativas entre os produtos sintetizados e liberados pelo
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hipotalamo, glandula hipofisaria anterior (adenoipofise), gbnadas e utero, e as
respectivas células alvo (SOEDE et al., 2011; MOREIRA et al., 2015).

A ocorréncia da puberdade em fémeas suinas, caracterizada pela
ocorréncia do primeiro estro, pode ser influenciada por diferentes condicdes.
Aspectos de manejo, como nutricdo e exposicdo ao macho, relacionados com
fator genético e condi¢des climéaticas tem acdo direta com a idade em que a
puberdade ocorre (EVANS & O’Doherty, 2001). Na puberdade, ocorre um
aumento da sensibilidade e resposta dos neurdnios secretores de GnRH aos
esteroides gonadais, além de uma maior frequéncia e amplitude dos pulsos de
liberacdo desse hormonio no hipotdlamo, desencadeando o ciclo estral.
(MARTINAT-BOTTE et al., 2011).

Figura 1- Inter-relagdes no controle da fung¢ao reprodutiva da fémea.

OO T~ HIPOTALAMO J - — —
|
// |
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Fonte: PTASZYNSKA (2007).
GnRH: hormoénio liberador de gonadotrofina; FSH: horménio foliculo estimulante; LH: horménio
luteinizante; PGF,: prostaglandina.
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O estro € a fase mais caracterizada do ciclo estral em fémeas suinas,
devido a mudancas fisiologicas que resultam em alteracdes nas caracteristicas
comportamentais. Esse intervalo é marcado por intensa vocalizacdo e mudancas
nas atividades, resultando em fémeas mais agitadas e inquietas. Esse estagio
pode durar de 24 a 72 horas, periodo em que um menor consumo alimentar e
consequente queda no desempenho produtivo é observado (HINSON et al.,
2012).

Durante a fase folicular, na auséncia do bloqueio progesterbnico, o
hipotdlamo é capaz de liberar pulsos de GnRH em amplitude e frequéncia
suficientes para provocar a maturacao dos foliculos e ovulacao. A figura 2 ilustra o
perfil enddcrino e as concentragcdes hormonais durante o ciclo estral, que dura em
média 21 dias. A liberacdo de GnRH, durante a fase folicular (5 a 7 dias), pelo
hipotdlamo estimula a secrecdo do horménio foliculo estimulante pela hipofise

anterior.

Figura 2—Perfil enddcrino durante o ciclo estral dos suinos.

Progesterona estradiol
LH hg/ml. estro ng/ml.
51 407 pré-oF::E{I}atério - 100

36 - _ - 90
4l 3. Progesterona | 80
28 - - 70
31 241 - 60
20 - 50
241 161 . - 40
12-/ ﬂ'/- 30
14 8- A\ - 20
4 Niveis basais de LH | 10
7-5-3-1T113 5 7 91113 15
DO -
ovulacao

Fonte: Ptaszynska (2007).
LH: horménio luteinizante; DO: dia zero.
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Segundo Soede et al. (2011), os efeitos do hormdnio foliculo estimulante
(FSH) e do hormdnio luteinizante (LH) s&o sinérgicos no desenvolvimento e
ovulacdo dos foliculos ovarianos. Assim como em outras espécies domesticadas,
em suinos, os foliculos ovarianos em crescimento, sdo submetidos as mesmas
fases de recrutamento e selecdo que levam ao estabelecimento dos foliculos
dominantes e da ovulagao.

Os foliculos em crescimento dependem do FSH para se desenvolverem.
Apos a fase de recrutamento ha uma queda no FSH devido ao feedback negativo,
exercido pelo estradiol, e a inibicdo dos foliculos recrutados a niveis inferiores ao
limiar para selegdes foliculares posteriores. Consequentemente, o LH favorece o
desenvolvimento posterior do foliculo dominante (LUCY 2001; KNOX 2005).

2.3 VACINA ANTI-GnRH

Sinais enddcrinos sdo detectados somente por células que possuem
receptores especificos nos quais um hormonio em particular pode se ligar. Assim,
0s hormonios polipeptidicos, como o GnRH, ligam-se a receptores na membrana
celular. A imunocastracdo baseia-se em uma vacina contra o hormonio liberador
de gonadotrofina, utilizando o sistema imune natural do animal para alcangar os
efeitos da castracao cirdrgica (SHARMA & HINDS, 2012; SKRLEP et al., 2014).

A imunizacdo envolve a aplicacdo de um analogo de GnRH (Figura 3)
conjugado a uma proteina e combinado com um adjuvante, que ao tentar se ligar
ao receptor de GnRH, leva o sistema imunoldgico a produzir anticorpos contra
seu proprio fator de liberacdo de gonadotrofinas (FUCHS et al.,, 2009). A
imunizacdo desencadeia uma sintese de anticorpos contra esse hormdnio
hipofisario, secretado da base do hipotdlamo, o que reduz a sua liberacéo e inibe
a hipdfise anterior a liberar o LH e FSH, levando a involugdo temporaria do
sistema reprodutivo (BOHRER et al., 2014; ZAMARATSKAIA & RASMUSSENB,
2015).
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Figura 3— Representacdo do horménio liberador de gonadotrofina (GnRH)
endogeno e do analogo do GnRH.

GnRH normal Analogo do GnRH

Fonte: Adaptado de Zoetis® (2019).

A imunizagdo é realizada com duas aplicacdes, de 2 ml cada, via
subcutanea na parte dorsal do pescocgo, atras da base da orelha. Apos a primeira
vacinagao, administrada apos 8 a 9 semanas de idade, as células apresentadoras
de antigeno do sistema imune do animal sdo ativadas e capturam esses
peptideos, que pela corrente sanguinea chegam aos linfonodos, onde se
comunicam com os linfocitos T. Estes, por sua vez, estimulam os linfécitos B
(células de memodria), que se multiplicam, produzindo anticorpos especificos
contra 0 GnRH, enquanto a segunda dose, geralmente administrada 4 a 5
semanas antes do abate, estimula altos niveis de anticorpos anti-GnRH que
neutralizam o GnRH enddgeno (RAULT et al., 2011; JELENA et al., 2012).
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2.4 USO DA IMUNOCASTRACAO EM FEMEAS SUINAS

Um dos primeiros estudos, utilizando-se a imunocastracdo em fémeas
suinas, foi realizado com fémeas ibéricas (PEINADO et al., 2008; MARTINEZ-
MACIPE, 2016). Machos e fémeas ibéricos sdo criados em condi¢des extensivas
durante varios meses, ao ar livre, ap0s a puberdade. A industria de presunto
ibérico utiliza animais mais pesados e mais velhos, e para isso necessita de
periodos maiores para o crescimento e acabamento. O uso da imunocastracao,
nesse estudo, foi adotado com o objetivo de impedir que fémeas livres fossem
cobertas durante essa fase final de terminagéo.

Por outro lado, Gomez-Fernandez et al. (2013) e Hernandez-Garcia et al.
(2013) relataram que a imunocastracdo de fémeas Ibéricas, além de suprir 0
estro, apresentou resultados benéficos na produtividade, resultando em fémeas
com maior consumo e ganho de peso diario. Com essas constatacdes, cada vez
mais se buscam estudos e avaliacbes para 0 uso comercial do imunizante anti-
GnRH, ndo somente em racas autéctones, mas também em fémeas de
cruzamentos comerciais.

Fémeas suinas consomem 11,3% a menos de ragdo, crescem 7,3% mais
lentamente e produzem uma carcaca 1,53% mais magra, comparadas com suinos
machos, quando abatidos com aproximadamente 130 kg de peso vivo (BOLER et
al., 2014; PULS et al.,, 2014). Em estudos de Latorre et al. (2008; 2009) foi
observado que uma proporcao significativa de carcacas (aproximadamente 30%)
de fémeas, abatidas entre 120 e 140 kg, era rejeitada no matadouro porque nao
atingiram um percentual minimo de gordura exigida pela industria de produtos
curados.

A busca por melhor desempenho produtivo, faz com que se lance mao da
imunocastracdo. Pesquisas apresentando beneficios desse manejo em fémeas
suinas ainda séo escassas na literatura. Estudos mostram que a imunocastracao
aumentou o ganho médio diario (GMD) e o consumo médio diario de racao
(CMDR) em fémeas, o que contribui para melhorar a eficiéncia alimentar, e
estimular o crescimento (DAZA et al., 2014; VAN den BROEKE et al., 2016;
RODRIGUES et al., 2018).

Animais imunocastrados s&o fisiologicamente semelhantes antes de

receberem a segunda dose da imunocastracdo. Apos a segunda dose, é
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observado um aumento no consumo de racdo, acompanhado de baixos niveis de
progesterona. Esse € um bom parametro para estimar o sucesso da
imunocastracdo em fémeas, porque o diestro, o periodo do corpo lateo, € a fase
mais longa do ciclo estral, tendo como caracteristica, niveis elevados desse
horménio (MILLET et al., 2011; VAN den BROEKE et al., 2016; XUE et al., 2018).
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3 ARTIGO PRODUCTIVE PERFORMANCE, CARCASS AND MEAT
CHARACTERITICS OF IMMUNOCASTRATED FEMALE PIGS

Abstract

This study aimed to evaluate the productive performance and the effects on the
carcass characteristics and meat quality in swine females submitted to different
immunocastration protocols. Seventy-two females were used for ten weeks, with a
body weight of 60.3 £ 6.67 kg and 105 days of age, distributed in three treatments:
entire females (EF), immunocastrated females six weeks before slaughter (F6S)
and immunocastrated females four weeks before slaughter (F4S). The
immunocastration was carried by the application of two doses with an interval of
two weeks between doses. In week 6 there was an increase in the average daily
feed intake (ADFI) and feed conversion ratio (FCR) for the F6S females. At weeks
8 and 9, there was an increase in the ADFI of F4S females compared to EF.
Considering the experimental period, there were increases in the ADFI and ADG
for F6S and F4S, but the FCR showed no difference between treatments. No
differences were found in carcass characteristics; however, for meat quality F6S
had a lower shear force. The F6S and F4S female pigs increased their productive
performance, with no influence on carcass characteristics; however, F6S
presented meat with greater tenderness.

Keywords: age, estrus, feed intake, GnRH.
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INTRODUCTION

A rise is expected in the world demand for pork meat in the coming years,
driven by the increase in population and wealth in developing countries
(SZYMANSKA, 2017). With this perspective, is of interest to increase the pigs
slaughter weight to increase farmers’ profitability and competitiveness (CONTE et
al., 2011). This strategy is employed in countries with important industrial pig
farming, such as the United States, where the hot carcass weight has increased
linearly over the last 30 years (USDA ERS, 2019).

In female pig production, increasing the slaughter weight challenges the
estrus periods. Studies by Boler et al. (2014) and Puls et al. (2014) attest that
females from commercial slaughter crossbreeds consume less feed and show
slower growth compared to males housed with the same objective. During estrus
the performance is impaired, with decreases in feed intake and body weight gain
(HINSON et al., 2012). This physiological stage is triggered by the action of
gonadotropin-releasing hormone (GnRH), which stimulates the secretion of
luteinizing hormone (LH) and follicle stimulating hormone (FSH) by the pituitary
gland (RODRIGUES et al., 2019). This hormonal cascade can be interrupted by
surgical castration, which increases productive performance and maintains food
efficiency, but affects negatively animal welfare (PEINADO et al., 2011; 2012).

Alternative strategies to surgical castration will improve productivity and
respect animal welfare. Immunocastration, being less invasive, is a management
used in the production of male pigs and is beginning to be explored in slaughtering
females. Studies by Gomez-Fernandez et al. (2013) and Daza et al. (2014)
demonstrated an increase in average daily weight gain (ADG) and average daily
feed intake (ADFI) in females.

Immunocastration results from the application of an incomplete synthetic
analog of natural GnRH vaccine conjugated to a carrier protein. This results in the
production of antibodies that neutralize endogenous GnRH, suppress the
synthesis and secretion of pituitary gland gonadotropins and, consequently,
gonadal steroids, leading to temporary involution of the reproductive system
(BOHRER et al., 2014).
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After immunization, there is an increase in animal feed intake (DAZA et al.,
2014). With this increase, the interval between immunocastration and slaughter
can influence carcass characteristics and meat quality. Sattler et al. (2014),
evaluating male pigs, found no influence of different intervals between
immunocastration and slaughter on food consumption, body weight, or carcass
quality. Studies with females demonstrate that different intervals can impair the
carcass characteristics, meat quality and productive performance by increasing fat
deposition and decreasing feed efficiency (BOHRER et al., 2014; MOORE et al.,
2015; ELSBERND et al., 2017).

The use of immunocastration is a recent technology in commercial
production of female pigs destined for slaughter with divergent results regarding
the carcass characteristics of immunocastrated animals (BOLER et al., 2014,
KYLE et al., 2014). These divergences may result from the different vaccination
protocols adopted, so it is important to determine the optimum interval between
the application of the immunocastration vaccine and slaughter and to analyze the
effectiveness of this management. Thus, this study aimed to evaluate the
productive performance, carcass characteristics and meat quality of female pigs

using different immunocastration protocols.

MATERIAL AND METHODS

The conduct of the experiment was approved by the Ethics Committee on
the Use of Animals of the Federal University of Santa Maria (CEUA/UFSM), N°
5495110619, in compliance with Law 11794 of October 8 2008, and Decree 6899
of 15 July 2009, as well as the rules issued by the National Council for the Control
of Animal Experimentation (CONCEA-Brazil).

Seventy-two commercial crossbreed females (Landrace x Large White)
were kept for 10 weeks, with an initial live weight of 60.3 £ 6.47 kg and age 105
days, housed in six pens of 15 m2. The animals were distributed into three
treatments: entire females (EF), immunocastrated females six weeks before
slaughter (F6S) and immunocastrated females four weeks before slaughter (F4S).
The immunocastration was carried by the subcutaneous application of 2 ml of
Vivax® (Zoetis, Sado Paulo, SP, Brazil) at the neck base behind the ear, following

the protocol of two doses, with an interval of two weeks between doses. The
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females of F6S treatment received the initial dose at 105 days (first day of week
1), and the F4S treatment received it at 119 days of age (first day of week 3). The
second dose was applied at 133 days (week 5) in F6S females and at 147 days of
age (week 7) in F4S.

During the experimental period, all animals received the same diet (Table
1), formulated according to the nutritional requirements of the NRC (2012). The
results of feed intake (FI), body weight (BW), ADG and feed conversion ratio
(FCR) were recorded daily and individually, using the Feed Intake Recording
Equipment electronic feeding system (FIRE®; Osborne Industries, Inc., Osborne,
KS). Each pen has one feeder, which individually identified the pigs by an
electronic transponder in an ear tag, and allowed feed access 24 h per day, but
only one pig could eat at a time. When a pig entered the feeder were recorded
feed weight of the feed, BW, pig transponder number, time, and feeder number,
and when exited were recorded feed weight and time. Those data were stored
electronically at the feeder until they were downloaded to a computer using the
feeders' software.

At the end of week 10 (173 days old), the animals were stunned and
slaughtered according to Normative Instruction N°. 03 of January 17 2000 —
Technical Regulation of Stunting Methods for the Humane Slaughter of Butchery
Animals, weighing 128.4 +11.74 kg. In the slaughterhouse, following the
methodology presented by Bridi and Silva (2009), from the left half-carcass of
each animal were collected data for the evaluation of carcass characteristics and
meat quality: hot carcass weight (HCW), cold carcass weight (CCW), Longissimus
dorsi muscle depth (LMD), loin eye area (LEA), pH 45 min post-slaughter (pH45),
pH 24 h post-slaughter (pH24), and P2 fat thickness (FTP2). From these
measurements were obtained carcass yield (CY = (HCW/Slaughter weight) * 100)
and meat yield in carcass (MYC =60 — (FTP2 * 0.58) + (LMD * 0.10)). Samples of
the Longissimus dorsi muscle were collected to analyze the water drip loss, water

loss by cooling, water loss by defrosting, water loss by cooking, and shear force.
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Table 1- Ingredients and nutritional composition of diets offered to pig females in
the finishing phase.

Ingredients Finishing I*, % Finishing 11, %
Corn 59.988 63.148
Soybean Meal 16.749 12.415
Brown Rice Bran 15.266 15.353
Wheat bran 4.387 6.449
Blood meal 0.539 -
Limestone 1.528 1.431
lodized Salt 0.434 0.330
Calcium Propionate 0.100 0.100
L-Lysine 0.398 0.337
L-Threonine 0.138 0.098
DL-Methionine 0.087 0.044
L-Tryptophan 0.013 0.002
Ethoxyquin 0.010 0.010
Adsorber 0.200 0.200
Copper Sulphate 0.055 -
Choline chloride 0.023 0.018
Premix Mineral® 0.050 0.040
Premix Vitamin® 0.030 0.020
Phytase 0.005 0.005
Nutritional Composition (calculated) Finishing | Finishing Il
Crude Protein, % 15.8 14.0
ME, kcal kg™ 3,300 3,300
Digestible Lysine, % 0.97 0.81
Digestible Methionine, % 0.32 0.26
Digestible Tryptophan, % 0.19 0.16
Calcium, % 0.63 0.54
Available Phosphorus, % 0.31 0.29

ME: Metabolizable Energy; 160-90 kg; ?90-130 kg; 3Supplied per kg of premix: Calcium: 98,800 mg,
Cobalt: 185 mg, Copper: 15,750 mg, Iron: 26,250 mg, lodine: 1.470 mg, Manganese: 41,850 mg,
Zinc: 77,999 mg, Selenium: 105 mg; * Supplied per kg of premix: Folic acid: 116.55 mg,
Pantothenic acid: 2.333 mg, Biotin: 5.28 mg, Niacin: 5.600 mg; Pyridoxine: 175 mg; Riboflavin:
933.3 mg; Thiamine: 175 mg; Vit. A: 1,225,000 I.U.; Vit. D3: 315,000 I.U., Vit. E: 1,400 mg, Vit. K3:
700 mg, Vit. B12: 6.825 mg
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The experimental design was completely randomized, with 24 repetitions
per treatment, where each animal was considered an experimental unit. The
data were submitted to General Linear Model (GLM) analysis of variance by
SAS® statistical software (Studio University Edition, version 3.6); the
comparison between treatment means was performed using Tukey’s test with a

5% significance level (P < 0.05).

RESULTS

Table 2 presents the weekly data and the total performance period. In the
first four weeks, when treatments F6S and F4S had received only the first dose
of the immunocastration vaccine, no differences were observed (P > 0.05) in
performance variables. At week five, the F6S females received the second dose
of Vivax®; however, in that period, no differences from EF or F4S were
observed.

At week six, there was an increase (P < 0.05) in the ADFI, followed by a
higher FCR for F6S females, with no difference in ADG compared to the other
treatments. At week seven, although there were no differences between the
performance variables, there was a tendency (P = 0.054) for a higher ADFI in
F6S. At week eight and nine, there was an increase (P < 0.05) in the ADFI for
FA4S compared with EF, and no differences for the variables ADG or FCR
(P > 0.05).

A similar performance was observed at week nine in F4S; these animals
maintained a superior ADFI (P < 0.05) when compared to the control group
(EF), and with no differences in ADG or FCR (P >0.05) for the two other
treatments. In the last period of the experiment, week 10, there were no
differences (P > 0.05) between the treatments; however, the ADFI tended (P =
0.054) to be higher for immunocastrated females.

Considering the whole experimental period, the ADFI increased (P
<0.05) in F6S and F4S. The same was observed for ADG, it being higher
(P <0.05) for immunocastrated animals. The FCR showed no differences
(P >0.05) between treatments.
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Table 2- Productive performance of entire pig females and immunocastrated pig females with two immunocastration protocols

Week ADFI (kg/d™) ADG (kg/d™) FCR (kg/d™)

F6S FAS SEM P EF F6S FAS  SEM P EF F6S F4S SEM P
1 2.25 2.14 2.19 0.090 0.669 0.960 0.943 0.934 0.025 0.765 2.38 226 235 0.088 0.627
2 2.49 2.65 2.67 0.087 0.300 1.115 1.107 1.097 0.028 0.910 2.26 239 244 0.068 0.178
3 2.60 2.56 2.60 0.086 0.915 1.095 1102 1.093 0.027 0.972 2.40 233 238 0.071 0.778
4 2.55 2.50 254 0.058 0.815 1.064 1.085 1.078 0.026 0.844 2.45 231 238 0.085 0.515
5 2.67 2.59 2.64 0.067 0.708 1.024 1.058 1.054 0.025 0.583 2.65 245 251 0.063 0.083
6 257° 295%  2.60° 0.090 0.005 0.978 1.023 1.021 0.025 0.352 2.64° 289 255" 0.073 0.005
7 2.76 3.05 276 0.097 0.054 0927 0981 0.983 0.026 0.218 3.05 314 282 0.111 0.109
8 2.66° 2.89°" 3.03 0.105 0.048 0.873 0.935 0.940 0.027 0.153 3.11 3.04 324 0119 0.484
9 2.67° 293 3.24%® 0.100 0.001 0.819 0.886 0.894 0.028 0.125 3.42 335 3.65 0.142 0.286
10 2.75 2.99 3.24 0.140 0054 0.764 0.836 0.847 0.030 0.115 3.76 3.62 3.86 0.149 0.692
‘é‘(’:r‘gg 2.60° 272 275 0.034 0.003 0.962° 0.996* 0.994* 0.010 0.036 2.81 2.78 2.82 0.047 0.821

BWi(kg) 61.20 59.68 60.06 1.078 0.433
BWF(kg) ,,, 79 12856 12881 1956 0.954

EF: Entire females; F6S: Females immunocastrated six weeks before slaughter; F4S: Females immunocastrated four weeks before slaughter; ADFI: Average daily feed intake;
ADG: Average daily gain; FCR: Feed conversion ratio; SEM: Standard error of the mean; BWi: Initial body weight; BWf: Final body weight. * ® Means in the same row, followed by
different letters, differ by Tukey test (5% significance level)
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The carcass characteristics presented no differences (P > 0.05) between
treatments (Table 3). In measurements of meat quality, a lower shear force

(P< 0.05) was observed in treatment F6S compared to EF.

Table 3- Carcass characteristcs and meat quality’ of entire and
immunocastrated females

Treatment
EF F6S F4S SEM P
Hot Carcass Weight, kg 96.6 97.6 95.3 2.630 0.836
Cold Carcass Weight, kg 93.1 94.0 92.0 2.560 0.856
Carcass Yield, % 75.9 75.1 73.3 0.761 0.071
Muscle Depth!, mm 733 724 733 1520 0.899
Loin Eye Area, cm? 58.7 54.1 54.7 1460 0.072
P2 Fat Thickness, mm 13.8 15.7 14.4 1.300 0.573
pH 45 6.39  6.36 6.47  0.564 0.409
pH 24 5.52 5.53 556  0.027 0.592
Water Loses by Drip Loss, % 231 272 289 0.306 0.384
Water Loses by Cooling, % 379 373 371 0.064 0.673
Water Loses by Defrosting, % 17.1 15.6 17.0 0.682 0.221
Water Loses by Cooking, % 321 374 353 1.920 0.164
Shear Force, kg/cm? 3.97° 3.65° 3.86%° 0.089 0.047

EF: Entire females; F6S: Females immunocastrated six weeks before slaughter; FAS: Females
immunocastrated four weeks before slaughter; SEM: Standard error of the mean; lLongissimus
dorsi. aPMeans in the same row, followed by different letters, differ by Tukey test (5%

significance level).

DISCUSSION

The study aimed to evaluate immunocastration in a practical way that

can represent real field situations. However, it is not to be ignored that all
measured variables can be affected by the interval between immunocastration
and slaughter and by physiological age. Comparing females immunocastrated 6
and 4 weeks before slaughter implies being aware not only of the effect of the
immunization interval, but also the different physiological age at which the
animals were immunocastrated.

Is expected that Vivax® suppresses estrus and problems arising from the
estrous cycle. This interval, of up to 5 days, is characterized by behavioral and

physiological changes, with a reduction in FI and growth followed by
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development and follicular ovulation (ELIASSON, 1989; HINSON, 2012).
Females from modern breeds for slaughter and fed ad libitum when not
stimulated usually reach the first estrus at around 200 days of age (EVANS and
O'DOHERTY, 2001). Even with the animals slaughtered at 173 days, an age
considered lower than estrus manifestation, immunocastration presented
positive results for FI and weight gain. However, the increase in ADFI and ADG
in immunocastrated animals is not explained only by the removal of
progesterone or estrogen. Van den Broeke et al. (2016) report that a deficit in
progesterone has direct or indirect effects on behavior and FI. Other
physiological mechanisms may be involved in the application of the anti-GnRH
vaccine in swine females.

A change observed after female immunocastration is the decrease in
leptin levels (MCCAULEY et al., 2003). Leptin is a hormonal protein produced
by adipocytes and secreted mainly by adipose tissue. Serum leptin and
progesterone concentrations increase with animal growth and during puberty,
and both inhibit appetite. A lower concentration of leptin, associated with low
amounts of progesterone after the second dose, results in Fl increase (BARB
and KRAELING, 2004; BATOREK et al., 2012).

The animals’ productive performance in the first four weeks of the
experiment follows that observed by Daza et al. (2014), who did not find any
influence from the first immunocastration dose. Although the F6S and F4S
treatments had already received the first dose of Vivax® in this period, changes
in performance variables were not expected, given that the first vaccination only
stimulates the immune system of the animals (DALMAU et al., 2015).

The antibody GnRH titers presented a peak one week after the second
dose of the vaccine, which leads to an increase in ADFI (DUNSHEA et al.,
2013). This may explain the observation that, although the F6S animals
received the second dose at week five and F4S animals at week seven, there
was no difference in FI (P > 0.05) in the first week after immunization. The same
was reported by Weiler et al. (2013), where Fl increased a week after the
second dose. The highest ADFI (P < 0.05) in F6S observed in week six, and in
weeks eight and nine in F4S, demonstrate that this increase occurs

approximately one week after the second dose of immunocastration (VAN den
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BROEKE et al., 2016), with the GnRH antibodies decreasing gradually one
week after the second dose (CLAUS et al., 2007; BAUER et al., 2009).

The higher ADFI (P < 0.05) of F6S and F4S over the whole experimental
period is due to the increase in FI after the second dose of immunocastration
(Figure 1). Physiologically immunocastrated animals are similar to entire
animals before the second dose, with no difference in growth performance; after
the second dose a large increase in Fl occurs. The immunocastration vaccine
reduces aggressive and sexual behavior, despite these behaviors being more
evident in males; this behavioral redirection increases Fl in both males and
females (DAZA et al., 2014; VAN den BROEKE et al., 2015).

Figure 1- Average daily feed intake of entire and immunocastrated female pigs
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EF: Entire females; F6S: Females immunocastrated six weeks before slaughter; F4S: Females
immunocastrated four weeks before slaughter; 1 - 1* dose; 2 - 2" dose.

With a similar ADG in F6S and F4S, the FCR did not differ (P > 0.05)
between the immunocastrated and control groups. An anti-GnRH antibody titer
is observed in response to the second immunocastration dose for eight weeks
or more (BAUER et al., 2009), explaining the same ADG for different
immunization intervals.

Over the whole experimental period, although a higher ADG (P < 0.05)
was seen in immunocastrated females, this gain was not sufficient (P > 0.05) to
produce a heavier carcass. A higher carcass weight for immunocastrated

females results from a reduction in the average weight of the ovary and the
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uterus when compared to those of entire females exposed to a male (Rodrigues
et al., 2019).

Also, in females daily exposed to a male, differences were observed in
carcass weight in animals slaughtered eight weeks after immunocastration, and
the reproductive tract involution increases with a longer interval between
immunization and slaughter, resulting in a higher carcass yield (ALLISON et al.,
2021).

The other carcass characteristics were in accordance the reports by
Rodrigues et al. (2019). They demonstrated that the higher ADFI and ADG of
immunocastrated females had no influence (P >0.05) on the analyzed
variables. This same was observed for the meat quality characteristics, except
for shear force, where that of F6S was lower than that of EF (P < 0.05),
resulting in high quality and tender meat.

Few studies report the action of the anti-GnRH vaccine on meat quality in
female pigs. In Iberian females, most studies do not show any effect of
immunocastration on meat quality (BOHRER et al., 2014; GAMERO-NEGRON
et al., 2015; MARTINEZ-MACIPE et al., 2016). Our results in terms of meat
quality, are in line with those of Van den Broeke et al. (2016), who worked with
commercial slaughter breeds and found a difference only in shear force,
obtaining meat with greater tenderness. However, it is not possible to ensure
similar results in females of other breeds and crossbreeds, because they may
present different reproductive and performance characteristics. As it is a
relatively new technology, with few records in the literature concerning the
application in females, more studies are needed, mainly in commercial breeds,

to explore the possibilities and benefits of immunocastration management.

CONCLUSION

The female pigs immunocastrated with Vivax®, applied between 105 and
173 days of age, increased the productive performance regardless of adopted
protocol. This increase, however, was not reflected in carcass characteristics,
such as higher carcass weight. The meat from females immunocastrated six
weeks before slaughter presented lower shear force, resulting in meat farther

tender.



31

ACKNOWLEDGMENTS

This study was financed in part by the Coordenacéo de Aperfeicoamento
de Pessoal de Nivel Superior (CAPES) - Brazil - Finance Code 001, and the by
the Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq) -
Brazil - Process code 425055/2016-7. And, to Pfizer® for the delivery and
application of the Vivax® vaccine doses.



32

REFERENCES

ALISSON, J.R.D. et al. Immunization against gonadotropin-releasing factor
(GnRF) in market gilts: Effect on growth and carcass parameters, and impact of
immunization timing. Research in Veterinary Science, v. 134, p. 127-137,
2021.

BARB, C. R.; KRAELING, R. R. Role of leptin in the regulation of gonadotropin
secretion in farm animals. Animal Reproduction Science, v. 82-83, p. 155-
167, 2004.

BATOREK, N. et al. Meta-analysis of the effect of immunocastration on
production performance, reproductive organs and boar taint compounds in pigs.
Animal, v. 6, n. 8, p. 1330-1338, 2012.

BAUER, A.; LACOR, M.; CLAUS, R. Effects of two levels of feed allocation on
IGF-I concentrations and metabolic parameters in GnRH-immunized boars.
Journal of Animal Physiology and Animal Nutrition, v. 93, n. 6, p. 744-753,
2009.

BOHRER, B. M. et al. Effect of gonadotropin releasing factor suppression with
an immunological on growth performance, estrus activity, carcass
characteristics, and meat quality of market gilts. Journal of Animal Science, v.
92, n. 10, p. 4719-4724, 2014.

BOLER, D. D. et al. Effects of immunological castration (Improvest®) on
changes in dressing percentage and carcass characteristics of finishing pigs.
Journal of Animal Science, V. 92, n. 1, p. 359-368, 2014.

BRIDI, A.M.; SILVA, C.A. Avaliacdo da carne suina. Londrina: Midiograf,
2009. 120p.

CLAUS, R. et al. Short-term endocrine and metabolic reactions before and after
second immunization against GnRH in boars. Vaccine, v. 25, n. 24, p. 4689-
4696, 2007.

CONTE, S. et al. Effect of target slaughter weight on production efficiency,
carcass traits and behavior of restrictively fed gilts and intact male finisher pigs.
Livestock Science, v.136, n. 2-3, p. 169-174, 2011.

DALMAU, A. et al. Use of an anti-GnRF vaccine to suppress estrus in crossbred
Iberian female pigs. Theriogenology, v. 84, n. 3, p. 342-347, 2015.



33

DAZA, A. et al. The effect of immunocastration and a diet based on granulated
barley on growth performance and carcass, meat and fat quality in heavy gilts.
Animal, v. 8, n. 3, p. 484-493, 2014.

DUNSHEA, F. R. et al. The effect of immunization against GhRF on nutriente
requirements of male pigs: a review. Animal, v. 7, n. 11, p. 1769-1778, 2013.

ELIASSON, L. A study on puberty and estrus in gilts. Transboundary and
Emerging Diseases, v. 36, n. 1-10, p. 46-54, 1989.

ELSBERND, A. J. et al. SID lysine requirement of immunologically and
physically castrated male pigs during the grower, early and late finisher periods.
Journal of Animal Science, v. 95, n. 3, p. 1253-1263, 2017.

EVANS, O. C. A,; ODOHERTY, V. J. Endocrine changes and management
factors affecting puberty in gilts. Livestock Production Science, v. 68, n. 1, p.
1-12, 2001.

GAMERO-NEGRON, R. et al. Immune-spaying as an alternative to surgical
spaying in Iberian x Duroc females: Effect on carcass traits and meat quality
characteristics. Meat Science, v. 99, p. 99-103, 2015.

GOMEZ-FERNANDEZ, J. et al. Efecto de la immunocastracion y de la
castracion quirargica sobre los rendimientos productivos y la calidad de la canal
en cerdas Ibéricas de cebo. ITEA Informacién Técnica Econdmica Agraria,
v. 109, n. 1, p. 33-48, 2013.

HINSON, R. B. et al. Effects of feeding ractopamine (Paylean) on growth and
carcass traits in finishing pigs marketed at equal slaughter weights. The
Professional Animal Scientist, v. 28, n. 6, p. 657-663, 2012.

KYLE, J. et al. Effects of immunological castration (Improvest®) on further
processed belly characteristics and commercial bacon slicing yields of finishing
pigs. Journal of Animal Science, v. 92, n. 9, p. 4223-4233, 2014.

MCCAULEY, I. et al. A GnRF vaccine (Improvac®) and porcine somatotropin
(Reporcin®) have synergistic effects upon growth performance in both boars
and gilts. Australian Journal of Agricultural Research, v. 54, n. 1, p. 11-20,
2003.

MARTINEZ-MACIPE, M. et al. Comparison of meat quality parameters in
surgical castrated versus vaccinated against gonadotrophinreleasing factor
male and female Iberian pigs reared in freeranging conditions. Meat Science, v.
111, p. 116-121, 2015.

MOORE, K. L. et al. Immunisation against gonadotrophin releasing factor
increases fat deposition in finisher pigs. Animal Production Science, v. 55, n.
12, p. 1472-1472, 2015.



34

NRC, 2012. Nutrient Requirements of Swine, 11th rev. ed. National
Academies Press, Washington, DC.

PEINADO, J. et al. The effect of gender and castration of females on
performance and carcass and meat quality of heavy pigs destined to the dry-
cured industry. Meat Science, v. 90, n. 3, p. 715-720, 2012.

PEINADO, J. et al. Productive performance, carcass and meat quality of intact
and castrated gilts slaughtered at 106 or 122 kg BW. Animal, v.5, n.7, p. 1131-
1140, 2011.

RODRIGUES, L. A. et al. The effects of immunization against gonadotropin-
releasing hormone on growth performance, reproductive activity and carcass
traits of heavy weight gilts. Animal, v.13, n. 6, p. 1326-1331, 2019.

SATTLER, T. et al. Effect of time of second GnRH vaccination on feed intake,
carcass quality and fatty acid composition of male fatteners compared to entire
boars and barrows. Berliner und Minchener tierarztliche Wochenschrift, v.
127, n. 7-8, p. 290-296, 2014.

SZYMANSKA, E. J. The development of the pork market in the world in terms of
globalization. Journal of Agribusiness and Rural Development, v. 46, n. 4, p.
843-850, 2017.

USDA Economic Research Service (USDA ERS). Livestock and poultry
slaughter. Available in: < https://www.ers.usda.gov/data-products/livestock-
meat-domestic-data>. Accessed: 19 out. 2019.

VAN den BROEKE, A. et al. The effect of the MC4R gene on boar taint
compounds, sexual maturity and behaviour in growing-finishing boars and gilts.
Animal, v. 9, n. 10, p. 1688-1697, 2015.

VAN den BROEKE, A. et al. The effect of GhnRH vaccination on performance,
carcass, and meat quality and hormonal regulation in boars, barrows, and gilts.
Journal of Animal Science, v. 94, n. 7, p. 2811-2820, 2016.

WEILER, U. et al. Influence of sex and immunocastration on feed intake
behavior, skatole and indole concentrations in adipose tissue of pigs. Animal, v.
7,n. 2, p. 300-308, 2013.



35

4 CONSIDERACOES FINAIS

A evolugdo, em qualquer area do conhecimento, € uma realidade da qual
nao se pode declinar. A busca por novas tecnologias e manejos € movida nao
somente pela busca de indices e metas de produtividade, mas em boa parte,
surge como resposta as necessidades e exigéncias de um mercado em
constante transformacédo. Entender esses movimentos e desenvolver novas
acOes para atendé-los €, de certa forma, o que move a ciéncia em todos seus
campos de pesquisa.

A imunocastracdo, em fémeas suinas, surge motivada por uma questdo
social e mercadolégica. A pressdo de entidades e governos, pelo fim de
procedimentos cirdrgicos para castracdo, fez com que a industria suinicola
buscasse uma opcdo. A imunizacdo comeca a ser estuda e os resultados
favoraveis no controle do estro, aliada a melhora nos indices produtivos, faz
com que esse manejo passe a ser considerado como ferramenta importante
dentro da cadeia produtiva.

Sdo documentados resultados que apontam sua eficacia na supressdo do
cio e de como seu uso contribui para melhores indices produtivos, em especial
0 ganho de peso médio diario, sem prejuizo a conversao alimentar. Da mesma
forma, o uso do imunizante anti-GnRH, néo interfere de forma negativa na
qgualidade da carne e nas caracteristicas de carcaca.

Ainda que o uso de uma vacina anti-GnRH demonstre resultados positivos,
ela apresenta espaco para a busca de como otimizar sua aplicabilidade. Seu
emprego, em fémeas destinadas ao abate, como toda tecnologia recente,
requer mais estudos para que esse manejo se consolide. Protocolos de
imunizacao, considerando idade dos animais e intervalo entre as doses do
imunizante, podem ser mais bem explorados para obter o maximo beneficio

gue o potencial desse manejo apresenta.
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