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RESUMO

Cem porcas foram divididas em quatro tratamentesa dontrole, dieta
controle mais 1,0% de inclusdo de L-arginina (Adigta controle acrescida de
20 ppm de ractopamina-HCL (Rac) e a dieta contota a inclusdo de ambos
(Arg + Rac). As porcas foram blocadas de acordo amsna ordem de parte e
linhagem genética. As progénies das fémeas foraradas desde o nascimento
até o abate. O tratamento Arg + Rac teve um maioreno de leitGes natimortos
(P <0,014). O peso ao nascer dos leitdes de palicasntadas com Rac foi 11%
maior (P <0,031) quando comparado aos leitdes a@ntento controle. A
distribuicdo no peso ao nascer foi melhorada patarnento com Rac e Rac +
Arg, uma maior percentagem de leitdes foi obsencaa peso de nascimento
superior a 1,6 kg (P <0,079). O CV do peso na desmmda progénie de
matrizes alimentadas com Rac durante a gestacéadadéncia (P <0,080) a
ser menor. O didmetro da fibra muscular do mussatoitendineo dos leitdes
das fémeas que receberam Arg, Rac e Arg+Rac auméntg0,0001), quando
comparado com o controle e, como consequénciameiride fibras por mm2
diminuiu (P <0,0001). Na fase de creche o pesad fiagprogénie de porcas que
receberam Arg e Rac foram maiores (P <0,010) quaodagparados com 0s
animais do grupo controle. No inicio da fase dmiea¢cado 1 o peso dos animais
do tratamento das porcas que receberam Arg foirngmioque os animais do
tratamento Arg + Rac. O peso de carcaca quentmd@r (P <0,0001) para a
progénie das fémeas que receberam Arg e Rac emfoeko controle. A
compacidade de carcaca foi maior (P <0,0211) pgm@@énie das fémeas que
receberam Arg comparada com a progénie de fémeaseqgaberam Arg + Rac.
O indice de bonificacdo (IB) apresentou tendéreia 0,061) a ser maior para
0s animais do grupo Rac em comparagdo com os ogtupos. Ndo foram
observados efeitos significativos para o lucroitiquos suinos de fémeas que
receberam Arg foram 0,9% mais rentaveis do quentrale. Considerando-se o
IB os animais do tratamento Rac obtiveram um llicpaido 2,3% maior, o que
representa US$1,93 ddlares a mais por animal, quaodparado com o0s
animais do grupo controle. Demonstrou-se com odestijue a utilizagdo de
arginina e ractopamina para porcas gestantes sholdgias aplicaveis na
producdo de suinos, melhorando a qualidade da meogA associacdo de
ambas nao diferiram do grupo controle, porém negites devem ser feitos para
avaliar e levar a uma melhor compreensdo do useasletecnologias nos
sistemas de produc¢édo de suinos modernos.

Palavras-chave: Pordaadrenérgico. Fibras musculares. Gestagdo. Progénie



ABSTRACT

One hundred sows were divided in four experimemngégitments, control
diet, control diet plus 1.0% inclusion of L-Argimin(Arg), control diet plus 20
ppm of ractopamine-HCL (Rac) and the control diéthwinclusion of both
(Arg+Rac). Sows were blocked according to theiitpaand genetic line. The
progeny of the sows were evaluated from the bighthe slaughter. The
Arg+Rac treatment had a greater number of stillbmigiets (P<.014). Piglet
birth weight from sows fed Rac were 11 % greatex (B31) than piglets of the
control treatment. The distribution at birth weightas improved by the
treatment with Rac and Rac+Arg, a greater percentd@iglets were observed
with birth weight greater than 1.6 kg (P < .079heTCV progeny weight at
weaning of sows had a tendency to be lesser to fmvRac during gestation (P
< .080). Thesemitendinosumuscle-fiber diameter of the piglets from the sows
that received Arg, Rac, and Arg+Rac increased (#081) when compared with
the control and as consequence the fiber numbenperdecreased (P < .0001).
In the nursery phase the final weight of the prggieom sows fed Arg and Rac
were greater (P < .010). when compared with theas of the control group.
At the beginning of the Finisher 1 phase the wedftthe pigs of the treatment
from sows received that Arg was greater than pfghe Arg+Rac. Hot carcass
weight was greater (P < .0001) for progeny of tbe/ssthat received Arg and
Rac compared to the control. Carcass compacity grexater (P < .0211) for the
progeny of the sows that received Arg compared tighprogeny of sows that
received Arg+Rac. The bonification index (BI) hateadency (P = .061) to be
greater for the pigs of the Rac group comparedtherogroups. No significant
effects were observed for the net income, pigs fsoms that received Arg were
0.9% more profitable than the control. If the Bt@nsidered the pigs of the Rac
treatment had a 2.3% greater net income which septs US$ 1.93 dollars
more per pig when compared with the pigs of therobuliet. The trial showed
that the utilization of arginine and ractopaminedestating sows are applicable
technologies in the swine production, improving theogeny quality, the
association of both did not differ from the contgsbup, however more trials
should be made to evaluate and lead to a betterstathding of the use of these
technologies in the modern swine production systems
Key words: pigs, p-agonist, muscle fiber, gestation, progeny

Keywords: Sowp-adrenergic. Muscle fiber. Gestation. Progeny.
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PRIMEIRA PARTE

1 INTRODUCAO

A nutricdo de fémeas suinas tem evoluido considérante nos
altimos anos. Essa evolucdo deve-se principalmanteecessidade que os
nutricionistas tiveram de adequar o0s programasicitais ao potencial
genético e a capacidade de producdo das matrigabnante disponiveis no
mercado. Ainda assim, os desafios continuam, piperprolificidade dessas
fémeas, mesmo sendo economicamente favoravel, éaraevariabilidade do
peso dos leitdes ao nascimento e favorece a ocaréa leitdes menores.

O aumento da variabilidade dos leitbes ao nascionepode
comprometer o desenvolvimento, pois animais conxobgieso ao nascer
competem com menos sucesso pelo alimento, espeat@rdurante a lactacao.
Somado a isso, esses animais possuem menor taxsesi@mento, pois o
potencial de crescimento pés-natal do misculo dmaas de baixo peso é
limitado pela hipertrofia de suas fibras muscularbesse sentido, s&o
necessarias tecnologias que possam diminuir a bilidede dos leitdes e
incrementar a quantidade e tamanho das fibras faussu

Uma tecnologia que pode ser utilizada estrateginsgneom esse
objetivo na fase de gestacdo é a utilizacdo dapastina, a qual pode através
dos receptoresp-adrenérgicos presentes nos vasos sanguineos dawore
vasodilatacdo e um maior aporte sanguineo aos fetdsos fatores que podem
contribuir para os seus efeitos de aumento de mEsoprogénie estéo
relacionados a um efeito direto de incremento masaws tecidos dos leitdes
através da maior retencéo de nitrogénio e ativdg@aeceptorel-adrenérgicos

da placenta.
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Outra tecnologia promissora para melhorar o desehtpdos leites ao
nascimento é a suplementacéo da arginina parazesm#im gestacdo, os efeitos
da arginina parecem ser devidos a sua participagéioegular a angiogénese,
desenvolvimento vascular, funcdes da artéria uaabile placenta, o que
propicia mais nutrientes e oxigénio da porca paréetos e assim contribuindo
para o seu desenvolvimento.

Estudos que associam essas duas tecnologias sf&istangs na
literatura, sendo necessario o desenvolvimento edguyisas nessa area, para
verificar a possivel aplicabilidade em sistemas mleducdo de suinos
comerciais. Assim, objetivou-se com este traballadbia o efeito da inclusao de
ractopamina e suplementacdo de arginina sobre emgenho reprodutivo de
matrizes suinas gestantes de alta producao e itssesebre as suas progénies

do nascimento até o abate.
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2 REFERENCIAL TEORICO

2.1 Fases gestacionais

A nutricdo da fémea suina gestante pode ser divieid fases distintas
com relacdo a eventos e exigéncias nutricionaiscipalmente, pelo fato das
linhagens maternas contemporéneas possuirem nud@ncial para crescimento
de tecido magro, o que esté associado com alteragbmetabolismo em geral,
sendo necessario reavaliar as exigéncias nutrisianas técnicas de manejo
nutricional, para otimizar o aproveitamento de ipates por parte dessas
fémeas modernas (FOXCROFT et al., 2005).

De acordo com Jindal et al. (1996), o manejo notmal no inicio da
gestacdo tem como objetivo intensificar a sobrewgi& embrionaria e suprir
adequadamente a formacdo da placenta e anexos. fetdiguns estudos
mostram uma relacdo entre a composicdo da dietanwduo periodo pré-
ovulatério e posterior sobrevivéncia e desenvolvitdelo embrido (BAIDOO et
al., 1992; KIRKWOOD; BAIDOO; AHERNE, 1990; ZAK et.a1997a, 1997h).
Apesar de terem sido detectados efeitos da conduosig dieta fornecida pré-
ovulatéria associado ao desenvolvimento de odé@tdsliculos, bem como
efeitos residuais sobre a sobrevivéncia e o desgmento embrionério.

Ja& Foxcroft e Town (2004) afirmam que a formacéo fitbeas
musculares primarias e secundarias ocorre em erinttrmediario da
gestacdo. No entanto, estudos realizados porali €005) e McPherson et al.
(2004) sugerem trabalhar de forma diferenciadaiesisinutricionais a partir
dos 70 dias de gestacao, em funcdo da intima ligagé@ o desenvolvimento de
fiboras musculares dos fetos e formacdo do compleamario, visando ao
melhor desempenho da leitegada ao nascer e vidadtgjva futura da fémea.

Dessa forma é proposta a divisdo da gestacao srfa@s: inicial, da cobertura
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até os 21 dias; intermediaria, dos 22 dias aosag € fase final, dos 76 dias até
o0 parto.

A terceira fase da gestacdo é caracterizada pealwr oesenvolvimento
da glandula mamaria (76 a 90 dias) e pelo crest¢omaais acentuado do feto (a
partir dos 91 dias). Nessa fase a necessidade mo garoteico e reserva
energética torna-se maior quando comparado aos phvi®dos anteriores,
resultando em aumento das exigéncias nutriciorzamatriz, pois o crescimento
fetal é acelerado no terco final da gestacdo @l. e2005; MCPHERSON et al.,
2004) e proteina extra € necessaria para esse rmmespecialmente se ainda
estiver ocorrendo crescimento corporal da fémeanp\De acordo com Shields,
Mahan e Maxson (1985), as fémeas sdo muito masvess a suplementacao
proteica nessa fase em comparacdo com outras fagkesnanda de proteina
pode ser suprida através de dietas contendo fdetésgredientes vegetais ou
animais e complementada com a adi¢do de aminodicidostriais (KIM et al.,
20009).

Resumidamente, podemos dizer que no primeiro @acgestacéo, as
necessidades nutricionais sdo ligeiramente superigrs necessidades de
mantenca. No segundo terco, o principal objetivaitieprograma nutricional é
garantir o desenvolvimento corporal das fémeasrestitnento e a recuperacao
das condi¢des corporais das matrizes, devido alima#io na lactacao anterior.
Nesse periodo 0 acompanhamento permanente da &omigoral dos animais
€ de extrema importancia. Ja o terco final de gésté& o periodo em que ha o
maior desenvolvimento fetal e das glandulas mamaHAer isso, para cada fase
deve ser dada uma atencéo diferenciada.

2.2 Miogénese
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A nutricdo de fémeas suinas tem evoluido considérente nos
altimos anos. Essa evolucdo deve-se principalmanteecessidade que os
nutricionistas tiveram de adequar 0s programasicitais ao potencial
genético e nivel de producédo das matrizes atuatntisponiveis no mercado.

O mausculo esquelético constitui o principal compdeeda carcaca de
animais destinados a producéo de carne. O potefeci@lescimento pds-natal do
musculo de animais de baixo peso ao nascimentuitadio pela hipertrofia de
suas fibras musculares. A hipertrofia é atingidango as fibras alcancam seu
maximo tamanho, portanto o tamanho do musculo érmatado com a
complei¢do da hiperplasia (HANDEL; STICKLAND, 198&m mamiferos o
desenvolvimento do musculo pode ser dividido ens fidses: embriondaria
(miogénese priméria), fetal (miogénese secundér@s-natal (miogénese pds-
natal) (WIGMORE; STICKLAND, 1983). Durante a fasetdl a miogénese
secundaria é responséavel pela formagéo da maiasidilttas musculares (DU;
ZHU, 2009). Para a fase da mibgense secundarieeSséio um grande nimero
de fibras musculares, assim essa é suscetivek@ssescomo a subnutricdo da
porca, a qual pode reduzir o nimero de fibras masesido feto (ZHU et al.,
2008). O desenvolvimento do musculo esqueléticaspdsaixa prioridade na
particdo de nutrientes, tornando-se mais suscedivitlituacdo de nutrientes
(ZHU et al., 2008). Devido a caracteristica de fagho bifasica das fibras
musculares existem periodos criticos para o degg@mento muscular no feto
durante a gestacdo (WIGMORE; STICKLAND, 1983).

O baixo peso dos leitBes ao nascer parece estaiads a reducdo do
namero de fibras musculares estabelecidas aindaitem (WIGMORE;
STICKLAND, 1983). Esse efeito € mantido no periqus-natal (HANDEL,
STICKLAND, 1988) envolvendo, provavelmente, todoss anisculos
esqueléticos do corpo (STICKLAND; GOLDSPINK, 1973).



15

Avaliando o efeito do baixo peso ao nascer sobreamacteristicas
musculares apos o nascimento, Handel e SticklaB87§1verificaram uma
correlagdo entre o baixo peso ao nascer e a redugdoimero de fibras
musculares, mas concluiram que essa associacdoi cansistente.

A principal causa do baixo peso ao nascer é a tgtib&o” uterina. Isso
pode ser explicado pela distribuicdo dos fetos cwsos uterinos, definindo
uma diferenciacdo no aporte nutricional (DWYER; GRLAND, 1991).
Animais refugos normalmente sdo provenientes deepta com menor peso e
reduzido fluxo sanguineo, comparado com leitbesddsnde maior peso,
indicando uma diferenca no aporte nutricional (DVRYESTICKLAND, 1991;
POND; MANER, 1977).

A populacdo inicial de fibras primarias se desevevq@or volta de 35 a
55 dias de gestacdo, através da fusdo dos mioblpata formar os miotubos
primarios, entdo a segunda geracéo de miotubos smtge os dias 55 a 90-95
de gestacgdo, originando a massa muscular prindysafibras secundarias se
formam envolta dos miotubos primarios, usando-esacmoldura. Acredita-se
gue o numero total de fibras seja determinado itisfimente aos 90-95 dias de
gestacdo. Existem alguns pesquisadores que sugdm@macao de uma terceira
geracdo de fibras, as quais aparecem proxima aomedo de suinos. De
acordo com Picard et al. (2002), as fibras te@$asiomente estdo presentes em
animais de médio e/ou grande porte.

Powell e Aberle (1980) sugerem gque ao nascimeritieeMma relacao
de crescimento mais lento e menos eficiente déekeiteves comparados com
seus irmaos mais pesados e que esses animais negsram um menor
nimero de fibras musculares, principalmente fitsasundarias (HANDEL;
STICKLAND, 1987; WIGMORE; STICKLAND, 1983).

Handel e Stickland (1988) avaliaram o peso ao mastio, 0 niumero de

fibras musculares do musculo semitendineo de susnasrelacdo com a taxa de
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crescimento e 0 peso ao abate. Concluiram que Bnitnan baixo peso ao
nascer ndo sao destinados a serem pequenos apddsate que apresentem o
mesmo numero de fibras musculares que animais @ pgso ao nascimento.
Os autores consideraram o numero de fibras mussulam indicador do
potencial de crescimento do suino. E importantersalr também que o maior
crescimento dos leitdes, durante a gestacdo, oconitimo més, entre 85 a 115
dias (SOBESTIANSKY et al.,, 1998), o que nao coiacmbm o periodo de
hiperplasia das fibras musculares (36 a 90 diagedcao Figura 1).

Suinos de baixo peso ao nascer competem com meoesse pelo
alimento, especialmente durante a lactagdo. Portasses animais podem
apresentar uma baixa taxa de crescimento, mesmsuipde um numero
adequado de fibras musculares. Por isso, a neadsside uniformizar o
tamanho dos animais durante seu crescimento (HEMSW) WINFIELD;
MULLANEY, 1976).

Para pesos vivos equivalentes, suinos com alto noirde fibras
musculares apresentaram menor didmetro de suaas,fioomparados com
animais com baixo nimero de fibras (DWYER; FLETCHERICKLAND,
1993), por apresentarem uma maior quantidade dasfibpossuem maior
capacidade de crescimento muscular e consequeriteshesempenho superior

durante a fase produtiva apresentando carcagagprsidas ao abate.
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1* Formacdo 2" Formagdo

de fibras de fibras Maturagio
A —_—
l \ , \ Hipertrofia

Numero total de fibras
estabelecido

I+ TI IT ITIIITII

Concepgio  Dia 35 Dia 55 Dia 90-95 Parto

Figura 1Representacdo esquematitadesenvolvimento da fibra muscular em
suinos
Fonte: Adaptado de Wigmore e Stickland (1983)

Alvarenga et al. (2013), estudando leit6es de baiatio peso ao nascer,
verificaram que animais de alto peso apresentavairndidmetro das fibras
musculares, no entanto menor numero de fibras rfarssupor mm2, os animais
de baixo peso tiveram um desempenho inferior daransua vida e carcacas
com menor peso, reafirmando a importancia de seableitdes com maior peso
ao nascimento, maior diametro e nimero total dagimusculares.

2.3 Recursos para incrementar fibras musculares

Véarios estudos estdo relacionados aos diferentetodo® para
incrementar a quantidade e didmetro das fibras wmarss com o objetivo de
levar a um incremento no desempenho subsequentenifoais, melhorando o
aporte nutricional das fémeas,

Dwyer e Stickland (1991), no intuito de aumentamimnero de fibras

musculares de leitbes através de um melhor apatteional da progenitora,
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verificaram melhores resultados quando o tratamégitaealizado antes do
aparecimento das fibras secundarias (25 a 50 diagedtacdo), periodo que
aumentou de 9 a 13% o nimero de fibras comparado cgrupo controle.
Como resultado observaram melhora na taxa de orestd no ganho de peso e
na conversao alimentar dos animais nos periodos taalios do crescimento
até 80 kg de peso vivo, entretanto, os autoregliéaram que a causa nao foi
devido a melhora no aporte nutricional diretamemta®s sim aos efeitos
indiretos da nutricdo sobre os fatores de cresdimen

Dwyer, Fletcher e Stickland (1993) verificaram andue houve
correlagdo positiva entre o ganho diario de pesoa erelacdo fibras
secundarias:primarias no periodo de 25 a 80 kgede pivo. Também existiu
correlagdo negativa entre a conversdo alimentar alumero de fibras
musculares. Os autores concluiram que o peso aerrtase correlagdo positiva
com a taxa de crescimento somente nos estagiodnitadgss do crescimento do
suino e, no periodo mais tardio do crescimento,s apd dias, o maior
crescimento dos animais pareceu ser determinado pémero de fibras
musculares, ou seja, em animais que apresentavaon quentidade de fibras
no momento do nascimento foi verificado um meltesainpenho.

Os mecanismos pelos quais 0s hormdnios agem solmer@mento
muscular fetal ainda ndo s&o bem conhecidos. Bvebsgie exista uma grande
relacdo entre os diferentes horménios ligados asconento e as substancias
denominadas de repartidores de nutrientes. Esshstamgias sdo assim
nominadas devido a sua capacidade de redireciodatrdbuicdo de nutrientes
em funcdo da alteracdo do metabolismo da células®&rma, os nutrientes
utilizados para a producédo de tecido adiposo sedii@igidos para aumentar a
deposic¢éo de tecido muscular (RICKS; BAKER; DALRYMR 1984).
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2.4 Arginina

A arginina (Arg) é um aminoacido condicionalmentssencial
produzido no organismo, porém em quantidade insufie para todas as
necessidades (FLORA FILHO; ZILBERSTEIN, 2000). Atese enddgena de
arginina atende a cerca de 50% das necessidadé&ss dlésse aminoacido em
suinos jovens, sendo a producdo pelo organismorienge na regulacdo da
homeostasia desse aminoacido em neonatos e safinoescimento (FLYNN;
WU, 1996).

Em adultos, a sintese enddgena de Arg ocorre estiimb delgado e rins
(REYES; KARL; KLAHR, 1994) através do eixo intesitnenal (MORRIS
JUNIOR, 2002). Assim, a citrulina é absorvida péhtestino delgado e
transportada através da circulagéo até os ring sad captada e utilizada para
a producdo de Arg (DHANAKOTI et al, 1990). E imfmite que esses
substratos sejam fornecidos pela dieta, pois acaptde glutamato ou prolina
da circulacgéo arterial pelo intestino delgado nagpressiva (WU et al., 2009).

A Arg desempenha multiplos papéis no metabolismmarservindo de
substrato para a sintese de proteina, como intérizedo ciclo da ureia e como
precursora na sintese de varios compostos metaddtigortantes incluindo a
prolina, ornitina, poliaminas e 6xido nitrico (KlIkt al., 2007; WU; MORRIS,
1998).

A importancia da arginina para a gestacdo da picastudada por
Mateo et al. (2007). Os autores verificaram que@esnentacdo com arginina
no inicio da gestacdo elevou o nimero de nascidas.vNos estudos dos
mesmos autores a suplementagéo da racédo de gestegdn0% de L-arginina
a partir dos 30 dias até o parto, aumentou nhaorgeneeniimero, mas também o

peso da leitegada (nascidos vivos) ao nascimento.



20

Os efeitos da arginina parecem ser devidos a stieipacdo em regular
a angiogénese e desenvolvimento vascular e fungéeartéria umbilical e
placenta providenciando mais nutrientes e oxigéaiporca para os fetos (LIU
et al., 2012).

O fluxo sanguineo e a angiogénese sao reguladosépélo nitrico
derivado da Arg (LACASSE; PROSSER, 2003; MEININGBRYJ, 2002). O
6xido nitrico (ON) é uma molécula gasosa simplikaneente lipofilica. O dxido
nitrico € o maior vasodilatador das células endise(WU; MEININGER,
2000), e desempenha papel importante na regulagiddludo sanguineo
placentério e, portanto, na transferéncia de migtee oxigénio da mae para o
feto (BIRD; ZHANG; MAGNESS, 2003). Além disso, 0 ONum importante
mensageiro intercelular nos mamiferos superioremeCanismo de sinalizagéo
intercelular €, em geral, realizado através depteces de membrana celular na
célula alvo e, habitualmente, sédo transmembrangmosontato com citoplasma
e desencadeando uma “cascata” de sinais intradulgue interfere no
metabolismo celular. Pelas suas caracteristicasicag de alta difusibilidade, a
sinalizacdo do ON é exercida diretamente em nhtedéelular, sem receptores
transmembranosos. Devido a sua penetracdo intlacelam intermediarios
membranosos, o organismo utiliza o ON em funcdsisldigicas em que é
necessaria uma resposta rapida (FLORA FILHO; ZILBERIN, 2000).

2.5 Ractopamina

Entre os repartidores de nutrientes, existe a paotna, um agonista
beta-adrenérgico da classe das fenetanolamina&tiGin com comprovada
eficiéncia na producdo de carne, proporcionandoomeeposi¢cédo de tecido
adiposo e maior porcentagem de carne magra nacea(GRRBOSSA et al.,
2013).
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A absorcao da RAC ocorre no intestino delgado dows, uma vez que
a alcalinidade do meio reduz sua ionizacdo (PALERMEGTO, 2002),
apresentando pico plasmatico entre uma a trés hmpas a ingestdo da
substancia (SMITH, 1998).

A ractopamina tem sido considerada uma substaegara nas doses
recomendadas considerando os limites maximos deures (LMR) admitidos
em tecidos comestiveis. Cerca de uma hora apdsraupgéo do fornecimento
ndo se encontram mais concentracbes da substatige am tecidos
comestiveis, capazes de provocar efeitos farmaicalognte importantes em
uma pessoa de 60 kg (PALERMO NETO, 2002).

Os receptores beta-adrenérgicos sao divididos guwastia resposta em
a ou B, o mecanismo pelo qual os receptores beta-adieoérativados
aumentam a taxa de lipdlise esté relacionado a@g&mzima proteina quinase
A (PKA), segundo Fain e Garcia-Sainz (1983). Aado dos beta-receptores €
realizada com a participacdo das proteinas G, tixmraa adenilciclase, a qual
converte a adenosina trifosfato em monofosfato (BM® AMPc, que age
como um sinalizador intracelular, liga-se a subadédda PKA, ativando-a, essa
por sua vez, é responsavel pela fosforilacdo déamenzimas que aumentam a
taxa de lipdlise (MOODY; HANCOCK; ANDERSON, 2000).

O mecanismo de acao dos agonistas beta-adrenéegigosujeito a dois
processos de regulacdo. O primeiro seria 0 numereakptores ou a densidade
desses receptores na membrana celular, enquanto spgundo mecanismo de
regulacdo seria a habilidade desses receptorastatagirem com proteinas G
para alterar a funcao celular (BIRNBAUMER et a@8%).

Nos suinos a RAC parece se ligar principalmenteraosptores dos
subtipospl e B2 (SILLENCE, 2004), entretanto apresentam aparesriésn
efeitos mais consistentes quando ligados aos wesf2, jA que Mills et al.

(2003), utilizando células cultivadas vitro, observaram que o aumento da
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formacgéo do segundo mensageiro AMPc é mais efecignando da ligacdo do
ABA ao receptoff2 em relacdo ao recepfit.

Alguns estudos indicam que a estimulacdo Vitro” do musculo
esquelético por agonista beta-adrenérgico, atradés modulacdo na
concentracdo de AMPc, esta envolvida na regulagidlifgérenciacdo desse
tecido (CURTIS; ZALIN, 1981). Um aumento na concagfio de AMPc foi
observado durante o desenvolvimento do musculoetétipo de embrides de
frangos (ZALIN; MONTAGNE, 1975). Portanto, ha ingis que a
administracdo de um agonista beta-adrenérgico #ueagestacdo possa afetar,
através da concentragdo de AMPc, o desenvolvimpréeatal do musculo
esquelético (KIM et al., 1994).

Em estudo realizado por Karadas et al. (2007) avdt o efeito de
agonistag-adrenérgicos em artérias umbilicaisvitro foi verificado que esses
tiveram a capacidade de aumentar o AMPc levandoavasodilatacdo, o que
pode contribuir para um maior fluxo sanguineo deslbs aos fetos.

Outro fator que pode contribuir para a utilizac&Rhc para matrizes
suinas esta ligado ao fato de que essa substéntia tapacidade de aumentar a
retencdo de nitrogénio, ou seja, podendo contrifara que seja sintetizado uma
maior quantidade de tecido muscular nos fetos tei@fase de formacéo desse
tecido (CANTARELLI et al., 2009).

A acdo hipertréfica da ractopamina sobre o musesbjuelético pode
ser mediada pelo IGF-I (Insulin-like Growth Faclprgue aumenta a sintese
proteica (ROE; HARBER; BUTTERY, 1989) e parece $mportante na
regulacdo do numero de fibras musculares, porqueesponsavel pela
proliferacdo e diferenciacdo dos mioblastos (ENGERBERGLUND;
ROSENTHAL, 1996; EWTON; FLORINI, 1980; FLORINI; EWON; MAGRI,
1991; ROSENTHAL; CHENG, 1995). Entretanto, Grant &t (1993)

observaram que o tratamento com ractopamina, popariedo de 4 semanas,
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ndo aumenta a concentracdo de RNAm responsaveppmlacéo de IGF-I no
figado.

Em alguns experimentos conduzidos por Hoshi ¢2@05a, 2005b) em
que estudaram a utilizacéo de ractopamina dos 25@alias de gestacdo, ndo
verificaram aumento no peso de nascimento, tamalthonlsculo, e fibras
musculares, porém o peso de carcaca e 0 desemgargrogénie provenientes
dessas fémeas foi superior. Gatford et al. (208®p€&m avaliaram o efeito da
suplementacdo de 20 ppm de ractopamina para pdosag5 aos 50 dias de
gestacdo e observaram um aumento no peso médiasaerre incremento no
diametro das fibras musculares.

Embora sejam poucos os trabalhos que tratam dagdes dos beta-
adrenérgicos com o desenvolvimento fetal, os mdo#t indicam que os
periodos de tratamento mais extensos ndo sdo adeessnte 0s responsaveis
pelos melhores efeitos. Esse comportamento podexpdicado pelos estudos
conduzidos por Moody, Hancock e Anderson (2000jju@ss descrevem que 0S
receptores beta diminuem a sensibilidade aos ageniapds exposicdo por
periodos longos. O processo de dessensibilizagiroeoatravés da fosforilagéo
da regido C-terminal dos beta-receptores. Essarftagfao induz as proteinas G
a se ligarem a outras proteinas, resultando nativies#o dos receptores
(PIPPIG et al., 1993).

De acordo com e Sanches et al. (2010), See, Amgsteo Weldon
(2004) e Weber et al. (2006) ha maior ganho de pasanimais suplementados
com RAC. Schinckel, Richert e Herr (2002) obsemaeumento em 10 a 12%
no ganho de peso diario quando a ractopamina énetirada durante cinco
semanas para um ganho de 40 kg antes do abatehblatial. (2007a, 2007b) e
Rikard-Bell et al. (2009), verificaram que houvellmoe conversdo alimentar

para animais recebendo RAC. Cantarelli et al. (RO®@®@rificaram que a
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suplementacéo de 5 ppm de RAC na dieta de suinderanmacdo melhora as

caracteristicas de carcaca e torna viavel econameicg a produgéo.
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3 CONSIDERACOES GERAIS

As matrizes suinas atuais Sd0 mais precoces, POSSWEOI Peso
corporal e sdo mais produtivas, com potencial ddygrao, em alguns sistemas,
de 35 leitbes desmamados/ano. Entretanto, tenbsen@do um aumento na
incidéncia de leitdes com baixo peso ao nascimengoie diminui a viabilidade
desses animais, elevando, assim, as taxas de idmd@lnas fases iniciais de
producao.

O desenvolvimento de leitdes com baixo peso admasto (0,8 — 1,1
kg) tende a ser mais lento e menos eficiente gimadscom pesos superiores
(2,0 — 2,5 kg). Isso se deve principalmente aoga®@ competitivo constante
gue os coloca em continua desvantagem, e nao aEe@ssNte porque
apresentam um ndmero reduzido de fibras muscusa@edarias comparados
com animais de maior peso.

Durante o desenvolvimento pré-natal, sabe-se gonéneero de fibras
musculares secundarias do leitdo pode ser afetaldoambiente uterino. Em
geral, influéncias nutricionais e hormonais podewrémentar o nimero de
fibras musculares e, consequentemente, aprimodasenvolvimento pés-natal
dos animais.

Dentre as alternativas de manipula¢do de cresainfetdl, a utilizacéo
da ractopamina associada a aminoacidos funcioeaisdespertado a atengéo
dos pesquisadores, a partir do reconhecimento dgdés metabdlicas

importantes e diretamente relacionadas as funepesdutivas das matrizes.
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ARTIGO-Ractopamine and arginine fed for sows improes the progenies

quality

Normas do Journal of Animal Science

ABSTRACT: One hundred sows were divided in four experimental
treatments, control diet, control diet plus 1.0%lusion of L-Arginine
(Arg), control diet plus 20 ppm of ractopamine-HGRac) and the
control diet with inclusion of both (Arg+Rac). Sowsere blocked
according to their parity and genetic line. Thegamy of the sows were
evaluated from the birth to the slaughter. The ARge treatment had a
greater number of stillborn piglets (P<.014). Rigbérth weight from
sows fed Rac were 11 % greater (P < .031) tharetgigif the control
treatment. The distribution at birth weight was royed by the treatment
with Rac and Rac+Arg, a greater percentage of fsigheere observed
with birth weight greater than 1.6 kg (P < .07MeTCV progeny weight
at weaning of sows had a tendency to be lessesws $ed Rac during
gestation (P < .080). Theemitendinosusnuscle-fiber diameter of the
piglets from the sows that received Arg, Rac, angtRac increased (P <
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.0001) when compared with the control and as carescg the fiber

number per mm? decreased (P < .0001). In the nudease the final

weight of the progeny from sows fed Arg and Racengmeater (P < .010)
when compared with the animals of the control groMpthe beginning

of the Finisher 1 phase the weight of the pigsheftreatment from sows
received that Arg was greater than pigs of the R@3 Hot carcass
weight was greater (P < .0001) for progeny of iwssthat received Arg
and Rac compared to the control. Carcass compa@tg greater (P <
.0211) for the progeny of the sows that received éampared with the
progeny of sows that received Arg+Rac. The bortificaindex (Bl) had

a tendency (P = .061) to be greater for the pigshef Rac group

compared to other groups. No significant effectsenabserved for the
net income, pigs from sows that received Arg weg8®more profitable

than the control. If the Bl is considered the ppjshe Rac treatment had
a 2.3% greater net income which represents US$ do8idrs more per
pig when compared with the pigs of the control.di¢te trial showed that
the utilization of arginine and ractopamine for tgéeag sows are
applicable technologies in the swine productionprioning the progeny
quality, the association of both did not differ rfrothe control group,
however more trials should be made to evaluate laad to a better
understanding of the use of these technologieshén rhodern swine
production systems.

Keywords: pigs, p-agonist, muscle fiber, gestation, progeny.
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INTRODUCTION

Modern sows are more prolific and produce progengh w
increased genetic potential for lean growth. ks teason, modern sows
have increased nutrient requirements during gestgBall and Moehn,
2013), as the number of piglets increase, the ptatdlood flow per
fetuses decreases (Pere and Etiene, 2000). Duehigo inicreased
prolificacy, intrauterine growth retardation hast@e a more common
problem (Bérard et al., 2010). Large litter sizas be affected by limited
uterine capacity leading to decreased fetal growttreased fetal death,
and reduced litter size at birth (Vallet et al.02) As the number of
piglets per litter increases, the variability imtbiweight increases, while
their mean birth weight decreases (Quiniou et2802). The within-litter
birth weight variation is economically importantchese it is positively
correlated with pre-weaning mortality (Wolf et a2008), and greater
variation in slaughter weight.

Adequate maternal nutrition, especially adequateousmts of
protein and specific amino acids, is very importaith prolific sows.
Essential amino-acids play crucial roles in thealieggment and growth of
the placenta and the fetuses (Wu et al., 2004)inArg is an amino acid
that plays multiple roles in animal metabolism gsrecursor of various
important metabolic molecules as nitric oxide (N&)d polyamines
(Mateo et al., 2007). Increased NO concentraticanrs increase blood
flow (Wu and Meininger, 2000), therefore increasthg transference of
essential nutrients from maternal to fetal bloodrdRet al., 2003). Past
research has observed positive effects of suppléngeL-arginine to

gestating sows, including enhanced fetal surviuatreased myofiber
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formation, and increased number of piglets borvealMateo et al., 2007;
Bérard et al.,, 2010). Another technology that caordase fetal and
progeny development is the utilization [fadrenergic agonists. Kim et
al. (1994) found that feeding sows with salbutammothe first third of
pregnancy increased muscle size and altered mugme types of
progeny. Past trials (Hoshi et al., 2005a,b) eataldi the effect of feeding
ractopamine (Rac) to sows from day 25 to 50 ofajest, and reported
greater progeny growth rate and carcass weighpriageny of sows fed
Rac. A similar trial (Gatford et al., 2009) evakdithe effects of feeding
Rac to sows in the same stage of gestation andteeba 9% increase of
9% in fetal weight.

The objective of this research was to verify thieafof inclusion
of ractopamine, arginine, and the association dah bmmpounds on

performance of sows and their offspring from bidlslaughter.
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MATERIAL AND METHODS

This experiment involved two stages: reproductiges{ation and
lactation of sows) and production (progeny perfarogafrom weaning to
slaughter). The experiment was carried out betwhere of 2013 and
February of 2014 at Arapé, a commercial farm witBOR sows in
Formiga, Minas Gerais State, Brazil.

All procedures and housing adopted in this triatexapproved by
the “Ethic Committee on Animal Use” of Federal Uarisity of Lavras

under protocol #099/12, Lavras — Brazil.

Reproduction stage
This stage was carried out on gestation and fangacilities of

a Commercial Farm, Minas Gerais State, Brazil.

Animals and housing

One hundred sows were individually housed in giestecrates,
until the 5% day of gestation. Afterwards, they were groupdeabin
pens with of 15 animals each until day 110 of da&sta and were
transferred to farrowing crates. Sows hadl libitum access to water

during the entire gestation and lactation phases.

Experimental design
The four dietary treatments groups were: Contcohtrol diet;

Arg: control diet + supplementation of 1.0% of LgAirom day 25 to 53
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of gestation; Rac: control diet + addition of 20ppf HCI-Rac from day
25 to 53 of gestation; Arg+Rac: control diet + deppentation of 1.0% of
L-Arginine + 20 ppm of HCI-Rac from day 25 to 53 géstation. The
feeding period of the gestation dietary treatmevas targeted as the pre-
hyperplasia stage (25 to 50 days of gestation),tithe of secondary
muscle cell development for piglets (Dwyer et &994), and as

recommended by Hoshi et al. (2005a).

Experimental procedure

All sows were checked for estrus once daily in iti@ning and
inseminated twice with unfrozen semen during es{@&24 h apart),
using semen from hybrid boars with the same geiaii&ground. At day
25 of gestation, sows were blocked according tdr tigenetic line
(DanBred - DB90 or Agroceres PIC - Camborough 2% parity, and
start date for the experimental period. Sows wetednce a day during
the entire gestation period with the gestation gietsented in Table 1.
From breeding to 28 days of gestation sows wer@f@adg per day, from
29 to 90 days of gestation 1.8 kg per day, from gayo 110 days of
gestation 2.8 kg per, day from 111 days of gestatiiothe previous day
of farrowing the sows were fed 2.6 kg per day. Tha&c and Arg
supplements were top-dressed on the sows feed Hayp 2lay 53 of
gestation.

During lactation, sows were givexd libitum access to feed with

the lactation diet presented in Table 1.
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Farrowing process was observed for data recordingnty four
hours after birth, litter size number was standaadiby cross-fostering to
12 piglets, corresponding to their treatment.

Sows had backfat depth recorded at days 25 araf §8station,
and at farrowing. Backfat depth was measuredeaPthposition using an
ultrasound scanner (Lean Meater, Renco CorporatMimneapolis,
Minnesota, USA).

After each farrowing the weight of the placentamier of piglets
born alive, stillbirth, and mummified were recordeBach pig was
individually weighed and tagged according to thewther’s treatment.
Pre-weaning deaths as the weaning individual pigghte and number
weaned per litter was recorded.

At farrowing 12 male piglets of each treatmenthwiite average
birth weight of the litter were euthanized, to hestvsemitendinosus
muscle. A complete transverse slice 1 cm thicls waken from the
muscle, the samples were frozen in liquid nitrogerl96°C, and were at
-80°C. In order to determine muscle fiber numbet area, samples were
cut in 10 pm thickness by using cryostat and H&Enfatoxylin-eosin)
stained. For each section, 6 fields were captur@®maresolution for later
counting of muscle fibers using random-systemadim@ing, starting in
the upper lefthand quadrant and capturing fields wonstant horizontal
and vertical spacing. All fibers were counted inaa@a of 0.0768 mhper
field using ImageJ 1J 1.46r (Rasband and Ferr@@d2). Muscle fiber
number (fiber number/mfhwas calculated as the mean number of fibers
per mnf. Fiber diameter of fibers was measured at 40xluéisa using
ImageJd 1J 1.46r for 40 fibers per field and 6dsperM. semitendinosus
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(total 240 fibers per piglet). The animals that eveuthanized had the
brains and liver weight recorded, to evaluate tfanhliver ratio.

After weaning, the pigs were fed the same serfedieis up to
slaughter. All the piglets were mixed sex housegens for 45 pigs for
39 days grouped according to the treatment recetwedhe sow (6
replicates per treatment of approximately 45 arsnpar replicate). After
this period, the pigs were transferred to the gngwbarn and housed in
pens for 20 animals for 38 days (12 replicates peatment of
approximately 20 animals per replicate). For theidfier phase the
animals were transferred to the finishing barn vaiéms of 16 pigs each
for a period of 40 days (15 replicates per treatnoérapproximately 16
animals per replicate).

Feed intake and body weight data of the pigs weoerded to
slaughter. During the nursery phase laatlibitum access tdeed. The
feeding program was divided in three diets pretstaduring 17 days,
Starter | during 12 days, and Starter Il duringddys. In the grower and
finisher phase the feeding program were dividefivim diets, being liquid
fed by a computerized feeding system (WEDA, Germdhg amounts
fed were determined by the growing-finishing feathke curve of the
commercial farm that consider the age of the arsrt@mincrease the feed
amount. The grower feeds were: Grower 1 fed dutidglays, Grower 2
fed during 12 days, and Grower 3 fed during 14 dalise finisher diets
were: Finisher 1 fed during 20 days and Finishéna& had 6.0 ppm of
Rac and a greater amount of crude protein and kysirallow a greater
growth of the pigs fed Rac this feed were fed uthi@E animals went to

slaughter. Diets composition and nutritional valaes presented in Table
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2. Intakes were recorded weekly and pigs were groughted at age in

days 60, 98, 118, and 138 post-weaning.

Growth and carcass data

Body weight (BW) and feed consumption were asskss®rder
to evaluate growth performance criteria, averagady dgain (ADG),
average daily feed intake (ADFI), gain to feedadts:F), in the nursery,
grower and finisher phases. On day 121 post-weaoimg male pig with
the greatest body weight of each replicate wasssleto be slaughtered,
the pigs were fasted for 12 hours, weighed, ancdh thieipped to a
commercial facility to be slaughtered according tlee Brazilian
legislation (BRASIL, 2000). After being electribalstunned, the pigs
were exsanguinated and eviscerated. The carcassesweighed before
and after chilling for 24 hours. Muscle pH was swead in the
Longissimus doranuscle at the last rib of the left-side carcasswitutes
after slaughter (pH 45 min) and after 24 hours adling at 4 °C (final
pH).

Backfat thickness at tenth rib (BF) was measuedveall as loin
depth (LD) with an electronic caliper (Neiko 0140&%anless Steel).
Longissimus muscle area (LMA) was evaluated by drgwhe outline of
the muscle at the tenth rib on a paper and themngog and measuring
the area through ImageJ 1J 1.46r (Rasband and ifeeri2012). The
carcass length was measured; carcass compacitycal@agated by the
relation between carcass length and cold carcagghive

Color was examined in thieongissimus dorsmuscle 24 hours
after slaughter using a portable Minolta colorimet®del CR-400, with
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integrating sphere and angle of view 10°, i.e., #lndhinant D65. The

components L* (lightness), a* (red-green componead b* (yellow-

blue component) are expressed using the CIELABrcpjstem (Konica
Minolta Holdings, 1998). Measurements were obtaibgdmoving the

device in three different positions, in such a wagt almost the entire
muscle surface was sampled. The average readingseasfor statistical
analysis. Chroma (C*) and hue angle (h*) were eatsld as color
cariables being calculated by the equations sugdebBy Ramos and
Gomide (2007) where C* = (a*2 + b*2)1/2 and h* nta (b*/a*).

The carcass meat yield (CMY) and the bonus ind&) {ere
estimated by equations described by Guidoni (20QDLY = 65.92 —
(0.685 * BT) + (0.094 * LD) — (0.026 * HCW) whereMY = carcass
meat yield (%), BT = backfat thickness (mm), LDonl depth (mm) and
HCW = hot carcass weight (kg) and Bl = 23.6 + 0.286CW + CMY
where Bl = bonus index (%).

Gross income was calculated using a equation stigyeBavero et al.
(1997): GI (US$) = (Bl*[price paid for the kg ofvi weight of the swine
(US$)/0,7145])*HCW.

Feed costs (&s) were determined for the pigs during the entiraqakof
the trial as the following formula:.k: (US$) = total feed consumption of
each diet (kg) * price of each diet (US$) usingieaby 2014 prices.

The price to acquire each pig at weaning was US8045 he total cost
(Teos) Was calculate by the sum of the feed cosgtsfFplus the cost to
acquire each animal (A plus the cost to feed the sows with the

products (Ss), as the following formula: chs= Feostt Acost + Sost
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Net income (NI) was calculated by subtracting thesg income by the
total cost, as the following formula:NI (US$) = @IS$) - Teost (US$)
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Table 1. Dietary composition, as formulated, oftgisn and lactation diets

used in the experiment.

Ingredients (%) Gestation Lactation
Corn 76.500 53.500
Soybean, 46% 17.500 23.500
Yeast 1.000 2.500
Biscuit meal - 10.000
Soybean oil - 3.000
Sugar - 2.500
Phosphate 1.820 1.400
Dicalcium limestone 0.700 0.600
Sodium chloride 1.190 1.350
Vitamin premix 0.350 0.300
Mineral premix 0.120 0.100
DL-Methionine 99 0.025 0.050
L-Lysine 78 0.075 0.250
L-Threonine 98 0.040 0.065
Cooper Sulfate 25% 0.025 0.025
Tart-450 0.300 0.300
Co-Factor Il 0.030 0.020
Organic Ziné 0.030 0.030
Organic Seleniuth 0.010 0.010
Vitamin E 50% 0.005 0.010
Biotine 2% 0.010 0.010
Choline 60% 0.070 0.055
Adsorbent 0.200 0.200
Sodium Bicarbonate - 0.200
AgSweet 500 - 0.015
Phytase 500 - 0.010
Total 100 100
Calculated Values

Metabolizable energy, kcal/kg 3,191 3,450
Crude protein, % 14.290 17.204
Lysine, % 0.802 1.129
Methionine, % 0.254 0.306
Threonine, % 0.630 0.745
Arginine, % 0.892 1.410
Phosphorus, % 0.659 0.590
Calcium, % 0.800 0.800
Crude fiber, % 3.329 3.392
Fat, % 2.977 6.406
Ash, % 5.236 5.215

Blended Organic Acids, Sanphar, BraZBjoplex, Alltech inc;*SelPlex, Alltech inc’Starfix, Alltech inc.
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Table 2. Dietary composition, as formulated, pertst, starter, weaner grower
and finisher diets used in the experiment.

: o Pre- Weaner Grower Finisher

Ingredients (%) Starter | I | I i i T
Corn 0.140 4228 6288 64.63 69.17 7289 77.08 975.9
Soybean, 46% 20.00 24.00 28.00 2850 2550 22.00.5018 19.50
Yeast 2.500 2.500 1.000 - - - - -
Biscuit meal 12.50 5.000 - - - - - -
Soybean oil 1.000 1.000 1.000 - - - - -
Sugar 5.000 5.000 - - - - - -
MBM? 3.500 2500 3.000 5.000 3,500 3.500 3.000 3.000
PBPM 4.000 3.000 2.000 - - - - -
Pre-gelatinized corn ~ 24.00 - - - - - - -
Concentrat® 10.00 - - - - - - -
Concentraté 5.000 - - - - - - -
Concentrat® - 5.000 - - - - - -
Dried whey 10.00 7.500 - - - - - -
Sodium chloride 0.200 0.400 0500 0.460 0.500 0.500.500 0.500
Vitamin premix 0.300 0.300 0.300 0.300 0.300 0.300.300 0.300
Mineral premix 0.100 0.100 0.100 0.100 0.090 0.080.070 0.060
DL-Methionine 99 0.250 0.200 0.100 0.080 0.060 0.02 - -
L-Lysine 78 0.475 0.350 0.300 0.250 0.245 0.225 09.2 0.245
L-Threonine 98 0.195 0.130 0.100 0.090 0.090 0.078.065 0.095
L-Tryptophan 0.065 0.045 0.015 0.010 0.010 0.00500®. 0.005
Cooper Sulfate 25%  0.050 0.050 0.050 0.045 0.040 0.035 0.035 0.035
Zinc Oxide 79% 0.275 0.200 0.225 0.140 0.140 0.120 - -
Tart-450 0.300 0.300 0.300 0.300 0.300 0.200 0.200 0.200
Colistin Sulfate
50% 0.035 0.030 0.025 - - - - -
Bio Plus 28 0.040 0.040 0.040 - - - - -
Enradin F88 0.025 0.020 0.020 - - - - -
Choline 60% 0.020 0.010 - - - - - -
Doxiciclyn 50% - - - 0.050 - - - -
Surmax 208 - - - - 0.010 0.010 0.010 0.005
Halquinol 60% - - - - 0.030 0.025 0.020 0.020
Tiamuline 45% - - - 0.030 - - - -
AgSweet 500 0.030 0.030 0.030 - - - - -
Phytase 505 - 0.010 0.010 0.010 0.010 0.010 0.010 0.010
Ractopamine 2% - - - - - - - 0.030
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 .0L00
Calculated values
ME?™, kcal/kg 3,439 3,328 3,250 3,197 3,224 3,246 3,268,264

3 21.49 2098 2052 18.76 17.32 1591 16.30
CP" % 21.963 : Z 1 6 5 3 4
Lysine, % 1.598 1.486 1.369 1.307 1.190 1.079 0.96B.021
Lactose, % 14.80 7.625 0.000 0.000 0.000 - - -
Phosphorus, % 0.697 0.598 0.602 0.683 0.577 0.58527 0.533
Calcium, % 0.939 0.779 0.728 0.811 0.692 0.652 4.610.623
Crude fiber, % 2.646 3.205 3.823 3.895 3.763 3.60B.445 3.482
Fat, % 5.553 4617 4139 3.364 3.275 3.382 3.3803673.

Ash, % 6.588 5.622 5.022 5445 4.738 4.449 4.085134A.
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*Meat and bone meadPoultry by-products me&Conc. Focus 2791 S PiConc. Focus 2792 S PiConc.
Focus 2793 S IrfDried whey, 12% of crude proteihBlended Organic Acids, Sanphar, BraZiProbiotic,
Chr. Hansen A/S, Denmark&nramycin 8%, MSD Salide Animal, BraZitAvilamycin 20%, Elanco, Brazil;
1 Ractopamine 2%, Ourofino Satde Animal, Brd#itetabolizable energy>Crude protein;

Statistical analysis

All variables measured were tested for normalitiolee analysis,
and any variable that failed to follow normal distition was transformed
through the proc Rank procedure of SAS. The sowfpeance data
were analyzed as a block design considering gefiecand parity as
random factors by ANOVA using proc Mixed procedofeSAS, least-
square means were compared using the Tukey tebt Ryl.05 being
considered significant and levels of P,0.10 reterte as tendencies.
Progeny performance was analyzed as a block desigsidering initial
weight of each phase as random factor. Carcassvdata analyzes as
block design considering final live weight as ramdfactor. The data was
evaluated by ANOVA using proc Mixed procedure ofSSAeast-square
means were compared using the Tukey test with ¥ #ethg considered
significant and levels of P,0.10 referred to aglécies. In the tables,

data are reported as least-square means and thesl go@.m.

RESULTS AND DISCUSSION

Sow Performance.The sows” reproductive performance for each
treatment is presented in table 3. None of therreats affected backfat
thickness at any period of evaluation (P>0.05).0kding to Houde et al.
(2010) fluctuations in back fat thickness during tteproductive cycle
should be avoided, as it is associated with dedinreproductive

performance over subsequent parities. However if observe the
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difference in percentage between the evaluatialaptc3 and 25 it shows
that sows receiving Rac could be in greater catstbothan the sows of
the treatments, as the nutritional management effdlm provided less
nutrients than recommended by Rostagno et al. {2@4dtabolic sows
during the gestation could have an impaired fetalmth manifested as
reduced birth weight of the offspring (Rehfeldiaét 2011) besides it the
colostrum yield is compromised (Decaluweé et al130Considering that
if the diets were adjusted, or the fed amount wgeater, probably the
results of sows receiving Rac would be better.

During the 28 days of arginine supplementation die¢s were not
isonitrogenous. However, over the entire treatnfeeding period, crude
protein intake was only 1.31% greater for sows tlesl Arg treatments
Pond et al. (1992) reported that even after sewketary protein
restriction (13% vs. 0.5%) of the sows during gestaneither fetus
survival at day 44 of gestation, nor litter sizebath differed. Therefore,
the supplementation with L-arginine during 28 dgysbably did not
affect the fetal survival rate.

The number of pigs born (total and alive) and pleecentage of
mummified piglets were not affected by the treattee(irable 3).
However, the number of stillborn piglets were apgmately three times
greater for Arg and Rac treatments and five tingesater for the
Arg+Rac treatment than the control treatment (Px.This could be
associated with the fact that sows receiving Rag, And both had a
numerically greater number of total piglets bornd aaccording to Van
Der Lende and Van Rens (2003), around 100 daysesftagon fetal

mortality can increase due to limited uterine spdte greater number of
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piglets born per sow increased farrowing time, Wwhig another factor
that contributes to the greater number of stillo@Muirhead and
Alexander, 1997; Canario et al., 2006). Other aspet could increase
the number of stillborns is the greater number efmmified piglets
According to Mengeling et al. (2000) the presenéemummies can
increase the total farrowing time and the farrowtinge between piglets.
Added to thus a greater piglet body birth weiglaidieto a longer time of
farrowing, this is another trait that can clue togmeeater number of
stillborn (Van Dijk and Van Rens, 2005). In thisaly the individual
piglet birth weight at farrowing was greater forteéatments compared to
the sows of the control group. The greater percentd piglets with birth
weights greater than 1.6 kg was greater for sowheRac and Rac+Arg
treatments than the Arg and Control treatments.

Litter birth weights were numerically greater (1%)6for sows
Arg Rac, Arg+ Rac groups compared to the contrat, the difference
was not statistically significant (P>0.05) (Table Bowever, evaluating
the individual birth weight of the piglets from sewied Rac, they were 11
% heavier (P < .031) than piglets not fed Rac. Bimiesults were found
by Gatford et al. (2009) after feeding 20 ppm ot Ram day 25 to 50 of
gestation.

Feeding Rac during gestation can have direct affect fetal
muscle development (Hoshi et al., 2005a; Gatforalet2009) as past
research found that sows fed 20 ppm during earlyigh-gestation had
improved progeny performance and muscle developofahe piglets.

Zalin and Montagne (1975), demonstrate greatererunations of

CAMP during the development of the skeletal mustlehicks. Feeding a
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beta-adrenergic agonist can affect the prenatakldpment of the
skeletal muscle.

Sows placenta expresses beta-adrenergic receptatsRac as a
beta agonist can regulate the*Neansfer in sows placenta, as shown
vitro by Sibley et al. (1986). These authors demonstrateossible a
possible direct effect of Rac on the placenta. Alssta-adrenergics can
increase blood flow to the fetuses, via the reasppoesent in the smooth
muscle cells of the blood vessels elevating the PAMausing
vasodilation, as shown in exposed in human umlbbikcteriesin vitro
(Karadas et al., 2007). As shown by Cantarelll.ef2809), Rac increases
nitrogen retention, which can contribute to a gre@mount of protein
synthesis in the fetus, therebye increasing thadtion of muscle tissues.

Ractopamine can act via alteration of sow metabplis known
that it can increase the skeletal muscle depositorinishing pigs
(Garbossa et al., 2013), and thus may increaseenuavailability toward
fetal growth. But no effect was observed in plastneoncentrations of
total protein, total lipids, creatinine, urea, agldcose of sows receiving
Rac (Hoshi et al., 2005b; Gatford et al., 2009).

Individual birth weights of pigs from the treatmenfArg and
Arg+Rac were 4.15% and 9.32% greater than contgsl Similar results
were observed by Mateo et al. (2007). The effeCsginine appear to be
due to its involvement in regulating angiogenesisd avascular
development and functions of the umbilical vein ghatcenta providing
more nutrients and oxygen to the fetuses (Liu.e2éll2).

Arginine is a precursor of nitric oxide (NO) andist a highly

lipophilic simple gaseous molecule synthesized bgoghelial cells,
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macrophages and certain group of neurons in thm.bAacording to
Lacasse et al. (1996), NO is a potent vasorelagantiscularization of
the mammary gland. Nitric oxide is the major vakdr endothelial
cells (Wu and Meininger, 2000) and plays an impdrtale in regulating
placental blood flow and therefore the transfeoxygen and nutrients to
the fetus (Bird et al., 2003). In addition, NO is important intercellular
messenger in greater mammals. The mechanism otétitdar signaling
is generally accomplished via cell membrane recepia the target cell,
and usually is in contact with transmembrane artdptgsmic triggering
a "cascade" of intracellular signals that interferth cell metabolism. By
their chemical characteristics of high diffusibilibf NO signaling is
exerted directly on intracellular level without isamembrane receptors.
Due to its intracellular penetration without memiwas intermediates,
the body uses NO in physiological functions in whécrapid response is
required (Flora Filho and Zilberstein, 2000).

The weight distribution at birth was improved the ttreatment
with Rac and Rac+Arg (Figure 1). A greater percgataf piglets had
brith weights greater than 1.6 kg, this result @sussed above probably
is not just due to the better nutrition to the $etst Considering the
progeny of Arg treatment sows, these piglets did mave the same
increased birth weight, and it is known that theimeffect of Arg to
increase the weight of piglets is through incredsedd flow.

Placenta is the central organ in mediating the lsuppsubstrates
from the sow to the fetuses. So the placental ieffy affects nutrient
transfer across the placenta (Rehfeldt et al., ROBdwever, placental

efficiency was not affected.
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Brain to liver weight ratio was not affected b ttieatments This
ratio is an indicator of intrauterine growth retatidn (IUGR) (Bauer et
al., 1998). None of the piglets had a greater btaifiver weight ratio
probably because the piglets chosen to be eutlthmizee the pigs with
the average litter weight, and greater brain terlivatios suggesting
IUGR are more commonly observed in piglets withsléisan average
birth weights (Burke et al., 2006).

The coefficient of variation (CV) of the litter btrth was similar
for all treatments (Table 3). But, the CV of weanineight for the sows
fed Rac had a tendency to be smaller (P < .080ofrrast, Titus et al.
(2013) showed that the CV at birth is a good ptediof the CV at 21
days. Decreasing the CV of within litter is extréyninportant because,
as show by Kim et al. (2009) and Wolf et al. (200&)eater CV are
related to lower survival rates, besides that viaraat weaning can be a
possible predictor of market weight variation (8itat al., 2013). The
lower CV at weaning is possibly related to the tgedirth weight of the
piglets because light litter-mates are usually onmgeted by the heavier
litter-mates which nurse more effectively, diregtia larger amount of
hormones and nutrients involved in milk productiorthe respective teats
(Grandison et al., 2005). The smaller piglets am@remsusceptible to
starvation and crushing (Alonso-Spilsbury et a8002), as leading to low
weight gain, which increases the variation withttefs. The progeny of
the sows that received Rac had a greater perce(@&ge of piglets with
birth weights above 1.6 kg what can contribute e teduction of the

CV, as the lighter animals are more likely to dis.reported by Quesnel
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(2011) small piglets take longer to consume fewsownts of colostrum
and are more susceptible to crushing by the sow.

Final weight and ADG of the piglets were numellicgreater for
the the ARG and Rac treatment at weaning (Tableh8)yever the
performance of the progeny (final weight, averagigydgain, number of
piglets weaned, and mortality) were not affected XF0.05) by the
experimental treatments. The results are similatheoresults found by
Hoshi et al. (2005a) that did not observed anyedfices nursery

performance between control and Rac treatment.

Table 3 Effects of supplementing arginine and ractopamindaoth
during 25 to 53 days of gestation for sows.

Treatment

Item Control Arg Rac Arg+Rac SEM P Value
Sows, n 23 23 22 22

BF, mm

Day 25 of Gestation 14.76 14.24 13.90 13.98 0.83 57D.
Day 53 of Gestation 14.34 13.95 12.78 12.98 0.70 183.
Difference 53-25, % 3.49 4.78 -1.77 -1.04 1.98 0.06
Farrowing 14.68 14.45 12.94 13.56 0.83 0.389
Performance

TB, n 13.28 14.53 13.44 13.81 0.64 0.367
BA, n 12.87 13.20 12.62 12.33 0.59 0.721
SB (%) 1.01A 3.86AB 3.32AB 5.53B 1.13 0.014
MM (%) 1.77 4.65 2.28 5.05 1.20 0.163
LW, kg 17.80 19.78 19.93 19.35 0.94 0.222
IW, kg 1.38B 1.43AB 1.53A 1.51AB 0.04 0.031
PE 5.32 5.81 5.81 6.24 0.61 0.803
Brain:liver Ratio 0.59 0.68 0.61 0.59 0.04 0.302
Ccv

Birth(%) 19.88 20.57 19.17 20.69 1.57 0.681
Weaning(%) 16.82 16.44 13.10 16.78 1.30 0.080

Within a row means without a common capital lettéfer by Tukey test (P < 0.05). Control = contchét during the whole
gestation; Arg = control diet + supplementatioriLdi% of L-Arginine during days 25 to 53 of gestati®ac = control diet +
supplementation of 20 ppm of ractopamine duringsd2fy to 53 of gestation; Arg+Rac = control dietuppslementation of
1.0% of L-Arginine + 20 ppm of ractopamine durinayd 25 to 53 of gestation. BF = Back fat thickn@®= Total born; BA
= Born alive; SB = Stillborn; MM = Mummified; LW %itter weight; IW = Individual weight; PE = Placextefficiency; CV
= Coefficient of variation;
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Figure 1 Effect of sows treatment on piglet distributiomoibirth weight classes. Means
without a common capital letter differ by Tukeytt@ < 0.05).

The semitendinosusnuscle fiber number and fiber diameter data
are shown in Table 4. Treatment of the sows dsecesemitendinosus
muscle fiber number 3.76%, 4.58%, and 4.70% comgdtie Arg, Rac,
and Arg+Rac to the control treatment, respectiviglyscle fiber diameter
was also affected by the treatments (P < 0.000fheosows. The muscle
fiber diameters were 16.99%, 16.34%, and 17.36%terdor the Arg,
Rac and Arg+Rac pigs than the control pigs, respdg. Since the
diameters were greater, the number of fibers pef owgreased. These
results are similar to those found by Alvarengaaét (2013), that
evaluated piglets with low (LBW) and high birth gkt (HBW),
demonstrating that pigs with HBW had a greater éi@mand a lesser
number of muscle fiber per mmz?, the same authogestg that a better

post-natal performance is related with the incrédgser diameter. The
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greater birth weight of the piglets could be assted with the increased
fiber diameter (Nissen et al., 2004).

Table 4. Effects of supplementing arginine and apaimine, or both
during 25 to 53 days of gestation for sows on neufiler number (MF)

and fiber diameter (FB) of treemitendinosusiuscle of newborn piglets.

Treatment
Item SEM P Value
Control Arg Rac Arg+Rac
MF, n/mm?2 947.49A 911.81B 904.05B 902.92B 3.59 GOD
FD, um 32.35B 37.84A 37.63A 37.96A 0.55 <.0001

Within a row means without a common capital lettéfer by Tukey test (P < 0.05). Control = contdit during the whole
gestation; Arg = control diet + supplementatioriLdi% of L-Arginine during days 25 to 53 of gestati®ac = control diet +
supplementation of 20 ppm of ractopamine duringsd2fy to 53 of gestation; Arg+Rac = control dietupglementation of
1.0% of L-Arginine + 20 ppm of ractopamine duringyd 25 to 53 of gestation. MF = Muscle fiber numper mmz; FD =
Mean fiber diameter.

Progeny PerformanceThe results for the progeny performance are
presented in Table 5. The results were divided timtee phases: nursery,
grower, and finisher. Finisher was divided in twaapes because Finisher
phase 2 was the moment that the pigs started ®vee®kRAC in the
fattening period.

In the nursery phase, the final weight was 9.7fth@&7 % greater
(P < .010) for the progeny of sows fed Arg and Regpectively than
progeny of the control group (Table 5). Conseqyetitle final weight for
these two groups were 8.3 % and 6.5 % greaterrdhdts are different
than those previously reported by Hoshi et al. &)Qhat fed 20 ppm of
Rac for sows in different stages of gestation amt bt found any
difference between treatments. Kim et al. (19940 studied the effects
of salbutamol, a beta-adrenergic agonist and re@attat sows treated

during the first 38 days of gestation (pre-hypesglaperiod) produced
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pigs with greater weight gains when compared touheated control
pigs Dwyer et al. (1993) reported that birth weididd a positive
correlation with growth performance in the firstasks, as observed in
this trial. Other papers have found a positive @ation of birth weight
with growth rates and better feed efficiency (Sckei et al., 2010).
Light weight piglets have less muscle fibers antlbte cells so had a
lower growth potential (Lefaucheur, 2010).

For the Grower, Finisher 1, and Finisher 2 phadespite the
numerical differences (Table 5) no treatment efigas found for the
overall performance (final body weight, ADG, ADRInd FE) data.
These growth performance were not found to bessizdily different, to
some extent due to the increased standard errorsthef later
measurements. However the initial weight for Fiershh phase for the
Arg treatment was 4.2% greater (P < .01) than pigshe Arg+Rac
treatment. This statistical difference in the aditiveight of Finisher 1 and
not in the growing final weight for these treatnsemtas caused as the
number of replicates were increased when pigs wansferred from the

growing to finishing barn.
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Table 5. Pre-weaning, nursery, grower, finisher 1 andsfier 2 progeny
performance of sows treated with a control, arginmactopamine, or
both during 25 phases to 53 days of gestation.

Treatment

ftem Control Arg Rac Arg+Rac SEM P Value
Pre-weaning

Initial, kg 1.39B 1.49A 1.48A 1.46A 0.05 <0.0001
Final, kg 5.59 5.82 5.89 5.61 0.19 0.471
ADG, g/d 193.8 198.6 201.9 192.5 0.80 0.799
WA(days) 21.69 21.97 21.82 21.25 0.33 0.422
PW, n 11.04 11.04 11.05 10.96 0.22 0.953
PM (%) 7.97 7.99 7.93 8.66 1.86 0.953
Nursery

BW

Initial, kg 5.63 5.89 5.93 5.63 0.49 0.525
Final, kg 20.72B 22.44A  22.06AB 20.81B 0.99 0.009
ADG, kg/d 0.387B 0.425A  0.413AB 0.388B 0.01 0.004
ADFI, kg/d 0.598 0.636 0.636 0.592 0.02 0.106
Gain:Feed 0.650 0.668 0.643 0.651 0.01 0.826
Grower

BW

Initial, kg 20.82 22.17 21.74 20.42 0.62 0.181
Final, kg 46.10 47.14 46.96 45.12 1.41 0.779
ADG, kg/d 0.665 0.657 0.658 0.654 0.03 0.987
ADFI, kg/d 1.50 1.57 1.52 151 0.03 0.434
Gain:Feed 0.441 0.420 0.432 0.429 0.02 0.805
Finisher 1

BW

Initial, kg 46.37AB  47.16A  46.19AB 45.26B 0.31 0.009
Final, kg 64.06 65.27 64.72 63.81 1.58 0.867
ADG, kg/d 0.885 0.906 0.909 0.891 0.07 0.992
ADFI, kg/d 2.47 2.46 2.47 2.43 0.06 0.941
Gain:Feed 0.363 0.370 0.368 0.365 0.03 0.998
Finisher 2

BW

Initial, kg 64.50 65.46 64.76 63.37 1.45 0.599
Final, kg 85.55 87.60 86.09 85.12 1.68 0.604
ADG, kg/d 1.055 1.103 1.068 1.082 0.03 0.786
ADFI, kg/d 2.63 2.56 2.58 2.55 0.05 0.740
Gain:Feed 0.401 0.430 0.415 0.425 0.01 0.422

Within a row means without a common capital lettéfer by Tukey test (P < 0.05). Control = contdit during the whole
gestation; Arg = control diet + supplementatioriLdi% of L-Arginine during days 25 to 53 of gestati®ac = control diet +



57

supplementation of 20 ppm of ractopamine duringsd2fy to 53 of gestation; Arg+Rac = control dietupglementation of
1.0% of L-Arginine + 20 ppm of ractopamine durinayd 25 to 53 of gestation. BW = Body weight; ADGwerage daily;
WA = Weaning age; PW = Piglets weaned; PM = Prewmgamortality; ADFI = Average daily feed intake; FE Feed
efficiency.

Slaughter EvaluationThe carcass data are presented in Table 6. Body
weight did not differ among treatments. However tenrcass weight was
3.8% and 2.1% greater (P < 0.0001) and cold canvagght were 3.9%
and 2.3% greater for the progeny of the sows thegived Arg and Rac
compared to the control progeny. These resultsiangar to those found
by Hoshi et al. (2005a) who fed 20 ppm of Rac twssm different stages
of gestation and Kim et al. (1994), who studied effects of salbutamol,
and reported that sows treated during the firstdags of pregnancy
produced heavier pigs at slaughter.

No differences were seen for the parameters hbtcald carcass
yield, muscle pH and temperature at 45 min antd@#s of the carcass,
backfat depth, fat area, muscle depth and loin rauscea llongissimus
dorsi muscle), carcass length, and the color compor(gnta*, b*, c*
and h*) of treated animals. However, mainly thegemy of sows fed Rac
were numerically better when compared to the otveups (Table 6).
These parameters showed that the use of theseasobstdoes not
compromise pork quality.

Carcass compacity was 4.1% greater (P < .0211th®progeny
of sows that received Arg compared with the progefysows that
received Arg+Rac. According to Yafiez et al. (20@Hdis is an important
parameter to estimate objectively the conformatibthe animals which
can be used to evaluate the production of meat figsweighing similar

weights, so animals that have greater values afasarcompacicity will
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have a superior amount of meat of animals of theesaveight with
minors values.

Bonification index (Bl) had a tendency (P = .068d be grater for
the pigs of the Rac group compared to other groings|s linked to their
numerically greater loin muscle area and smallekfaa thickness. The
Bl is a parameter of major importance, becauseit lead to greater
profitability to the producer as the packers paysarmby the improved
carcass quality.

Table 6.Progeny carcass characteristics of sows treatédargontrol,
arginine, ractopamine, or both during 25 phasés3tdays of gestation.

Treatment

Item SEM P Value
Control Arg Rac Arg+Rac
Pigs, n 18 18 18 18 - -
BW, kg 100.89 102.85 101.48 99.92 1.65 0.620
HCW, kg 79.14BC 82.11A 80.78AB 77.24C 1.37 <0.0001
HCY, % 79.66 79.31 79.62 78.53 0.49 0.322
CCW, kg 77.01BC 80.04A 78.78AB 75.31C 1.34 <0.0001
CCY, % 77.53 77.32 77.64 76.58 0.48 0.378
pH, 45 min 6.18 5.95 6.176 6.17 0.12 0.788
pH, 24 Hrs 5.92 6.12 6.04 5.96 0.09 0.459
Tp 45 min °C 37.41 37.45 37.38 37.75 0.49 0.934
Tp 24 Hrs °C 5.19 4.76 4.79 5.13 0.26 0.298
BF, mm 12.62 14.15 11.74 13.93 0.85 0.126
LD, mm 59.42 62.01 62.80 62.43 1.74 0.496
LEA, cm? 50.49 49.57 51.72 51.59 1.19 0.457
FA, cm? 15.91 18.05 15.92 16.00 0.99 0.200
CL,cm 90.23 90.64 89.99 89.91 0.84 0.862
CC, kg/lcm 0.856AB 0.881A 0.876AB 0.842B 0.01 0.021
CLY 60.79 56.99 61.71 60.21 0.62 0.163
BI 107.28 106.99 108.41 106.15 0.67 0.061
Color components
L 49.63 49.09 49.24 51.33 1.05 0.297
a* 1.01 0.90 1.02 0.86 0.33 0.945
b* 10.14 10.09 9.83 10.49 0.51 0.800
c* 10.22 10.19 9.98 10.57 0.53 0.865

h* 84.49 86.03 85.37 85.96 1.72 0.909
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Within a row means without a common capital lettéfer by Tukey test (P < 0.05). Control = contdit during the whole
gestation; Arg = control diet + supplementatioriLdf% of L-Arginine during days 25 to 53 of gestati®Rac = control diet +
supplementation of 20 ppm of ractopamine duringsd2fy to 53 of gestation; Arg+Rac = control dietuppslementation of
1.0% of L-Arginine + 20 ppm of ractopamine duringyd 25 to 53 of gestation. BW = Body weight; HCWHst carcass
weight; HCY = Hot carcass yield; CCW = Cold carcagsght; CCY = Cold carcass yield; Tp= TemperatBE;= Backfat
thickness; LD = Loin depth; LEA = Loin eye area; BAFat area; CL = Carcass length; CC = carcassouitypZLY =
Carcass lean yield; Bl = Bonification index; L=Hipess; a* = redness; b*= yellowish; c*= chromasHtie angle.
Economical Evaluation. The economic evaluation which evaluates the
profitability per pig is presented in Table 7. Theatments had no
significant effect for the parameters evaluatedlyQotal cost had a
tendency to be greater (P = .057) for the Arg inegit being greater than
the control treatment. No significant treatmeneet were observed for
the net income, however pigs from sows that reckikeg were 0.9%
more profitable than control pigs. Considering thenification index
basis no treatment differences were observed fer ket income.
However the pigs of the Rac treatment had a 2.38atgr net income

which represents an extra US$ 1.93 dollars peranim

Table 7.Total cost, gross income and net income per stavegth animal
of sows treated with a control, arginine, ractopsnbr both during 25
phases to 53 days of gestation.

Item Tratment SEM P Value
Control Arg Rac Arg+Rac

Live weight basis

TC, US$ 112.53 115.21 113.48 112.86 0.74 0.057

Gl, US$ 163.31 166.49 164.27 161.71 2.30 0.529

NI, US$ 50.78 51.28 50.79 48.88 2.08 0.854

Bonification index basis

GIBI, US$ 195.68 197.53 198.56 188.91 3.53 0.326

NIBI, US$ 83.15 82.32 85.08 76.05 3.30 0.250

Control = control diet during the whole gestatidng = control diet + supplementation of 1.0% of kgiine during days 25
to 53 of gestation; Rac = control diet + suppleratah of 20 ppm of ractopamine during days 25 t@b8estation; Arg+Rac
= control diet + supplementation of 1.0% of L-Argiai+ 20 ppm of ractopamine during days 25 to 58esftation. TC =
Total cost; Gl = Gross income; NI = Net income; GiB5ross income considering bonification index; NH Net income
considering bonification index.
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CONCLUSIONS

The trial showed that the utilization of argininedaractopamine for
gestating sows are applicable technologies in th@es production,

improving the piglets quality, profitability, hower the association of
both did not have a sum effect not differing of doatrol treatment. More
trials should be completed to evaluate and bettelerstand the use of

these technologies in the modern swine produciystems.
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