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Resumo

DE ARAUJO, Maria Carolina Narval. Efeito de duas formulac6es de somatotropina
recombinante bovina em parametros produtivos, bioquimicos,
comportamentais e alimentares de vacas da raga Holandés. 2021. 64f.
Dissertacao (Mestrado em Ciéncias) - Programa de Pds-Graduacdo em Veterinaria,
Faculdade de Veterinéria, Universidade Federal de Pelotas, Pelotas, 2021.

O emprego de tecnologias nos sistemas produtivos vem ao encontro da
crescente demanda para aumentar a eficiéncia produtiva em vacas leiteiras. Dessa
forma, algumas estratégias tém sido estudadas para incrementar a produtividade,
como o uso da somatotropina recombinante bovina (rbST). Sendo assim, o objetivo
do trabalho foi avaliar o efeito da administracado de duas formas comerciais contendo
500 mg de rbST em parametros produtivos, bioquimicos, comportamentais e
alimentares de vacas da raca Holandés. Para a pesquisa foram utilizadas 18 vacas
secundiparas distribuidas aleatoriamente em dois grupos com 9 animais em cada
tratamento. Os grupos rbST-Boostin® (MSD Saude Animal), com média de 147 DEL,
e rbST-Lactotropin® (Agener Unido Salde Animal), com média de 152 DEL,
receberam uma dose de 500 mg de rbST a cada 14 dias, totalizando 5 aplicacbes e
70 dias de periodo experimental. Os animais blocados precisaram atender alguns
critérios de selecdo, portanto, cada bloco recebeu animais com dias em lactacao
(entre 90 e 210), producdo de leite nas duas semanas anteriores ao experimento,
ordem de lactacdo, escore de condicdo corporal (ECC) e status reprodutivo
(prenha/ndo prenha) similares a fim de manter as condicBes experimentais mais
homogéneas possiveis. Foram realizadas avaliagdes clinicas e zootécnicas a cada
ciclo de aplicagdo. Também, foram coletadas amostras de sangue no 1°, 4° e 7° dias
de cada ciclo para avaliacao dos niveis circulantes de &cidos graxos nao esterificados
(AGNE), albumina, beta-hidroxibutirato (BHB) e glicose. Diariamente, foram medidas
as producdes de leite pelo software DelPro™ (DelLaval®) para cada ordenha animal
e foram avaliados o consumo e comportamento alimentar através de alimentadores
inteligentes (Intergado®). O comportamento animal foi avaliado através de coleiras de
monitoramento (Chiplnside®) individuais que indicavam diariamente o tempo de
atividade, ruminacéo e ocio (min/dia) dos animais. Semanalmente, foram coletadas
amostras de leite, em duas ordenhas em sequéncia, para a analise dos constituintes
do leite e contagem de células soméaticas. O grupo rbST-Boostin® apresentou maior
producao de leite (40,75+0,47 kg/dia; P=0,03) e tendeu a apresentar maior ingestao
de matéria seca (25,98+0,33 kg/dia; P=0,07). Além disso, os animais tratados com
rbST-Boostin® apresentaram maiores concentracdes plasmaticas de AGNE
(0,61+0,03 mmol/L; P<0,01) e em relacao as concentracdes de glicose, o grupo rbST-
Lactotropin® tendeu a apresentar valores mais elevados (62,34+0,86 mg/dL; P=0,09).
Quanto a variacdo no peso corporal, pode-se observar que os animais tratados com
rbST-Boostin® apresentaram maior variacdo (-20,67+3,02 kg; P<0,01). Em relagédo
aos constituintes do leite, as vacas do grupo rbST-Boostin® apresentaram maiores
teores de lactose ao longo do periodo experimental (4,50+0,04 g/100g; P=0,05).



Sendo assim, conclui-se que vacas tratadas com rbST-Boostin® se mostram
superiores as vacas tratadas com rbST-Lactotropin®, apresentando maior producado
de leite com tendéncia a ter maior ingestao de matéria seca em comparacao as vacas
tratadas com rbST-Lactotropin®, além de apresentarem maiores concentragées de
AGNE.

Palavras-chave: Hormonio; producéo de leite; ingestédo alimentar; acidos graxos nao
esterificados; lipomobilizag&o



Abstract

DE ARAUJO, Maria Carolina Narval. Effect of two formulations of recombinant
bovine somatotropin on productive, biochemical, behavioral and feeding
parameters of Holstein cows. 2021. 64f. Dissertation (Master degree in Sciences) -
Programa de Pos-Graduacdo em Veterinaria, Faculdade de Veterinaria, Universidade
Federal de Pelotas, Pelotas, 2021.

The use of technologies in production systems meets the growing demand to
increase production efficiency in dairy cows. Thus, some strategies have been studied
to increase productivity, such as the use of bovine recombinant somatotropin (rbST).
Thus, the objective of the work was to evaluate the effect of the administration of two
commercial forms containing 500 mg of rbST on productive, biochemical, behavioral
and feeding parameters of Holstein cows. For the research, 18 secondary cows were
randomly distributed in two groups with 9 animals in each treatment. The groups rbST-
Boostin® (MSD Saude Animal), with an average of 147 DIM, and rbST-Lactotropin®
(Agener Unido Saude Animal), with an average of 152 DIM, received a dose of 500
mg of rbST every 14 days, totaling 5 applications and 70 days trial period. Blocked
animals had to meet some selection criteria, therefore, each block completed animals
with lactating days (between 90 and 210), milk production in the two weeks prior to the
experiment, lactation order, body condition score (ECC) and reproductive status
(pregnant / not pregnant) similar in order to maintain the most homogeneous
experimental conditions possible. Clinical and zootechnical evaluations were carried
out at each application cycle. Blood was also collected on the 1st, 4th and 7th days of
each cycle to assess circulating levels of non-esterified fatty acids (AGNE), albumin,
beta-hydroxybutyrate (BHB) and glucose. Daily, milk production was measured by the
DelPro ™ software (DelLaval®) for each animal milking and consumption and feeding
behavior were taken through intelligent feeders (Intergado®). Animal behavior was
assessed using monitoring collars (Chiplnside®) individuals who daily indicate the
activity time, rumination and leisure (min / day) of the animals. Weekly, milk samples
were collected, in two milkings in a row, for the analysis of milk constituents and
somatic cell count. The rbST-Boostin® group had the highest milk production (40.75 *
0.47 kg / day; P = 0.03) and tended to have the highest dry matter intake (25.98 + 0.33
kg / day; P = 0.07). In addition, animals treated with rbST-Boostin® had plasma levels
higher of NEFA (0.61 £ 0.03 mmol / L; P <0.01) and in relation to glucose
measurements, the rbST-Lactotropin® group tended to present higher values (62.34 +
0.86 mg/ dL; P =0.09). As for the variation in body weight, it can be observed that the
animals treated with rbST-Boostin® had greater variation (-20.67 + 3.02 kg; P <0.01).
In relation to milk constituents, the cows in the rbST-Boostin® group, higher levels of
lactose throughout the experimental period (4.50 £ 0.04 g/ 100g; P = 0.05). Therefore,
it is concluded that cows treated with rbST-Boostin® are superior to cows treated with
rbST-Lactotropin®, showing higher milk production with a tendency to have a higher



intake of dry matter compared to cows treated with rbST-Lactotropin®, in addition to
having higher AGNE levels.

Keywords: Hormone; milk production; food intake; non-esterified fatty acids;
lipomobilization
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1 Introducéo

O emprego de tecnologias nos sistemas produtivos vem ao encontro da
crescente demanda para aumentar a eficiéncia produtiva em vacas leiteiras e a
lucratividade dos rebanhos. Sendo assim, algumas estratégias tém sido
extensivamente estudadas para incrementar a produtividade em sistemas leiteiros.

Na década de 1920, pesquisas demonstraram que um extrato bruto extraido de
hipo6fises bovinas estimulava o crescimento de ratos (Evans; Simpson, 1931), o qual
foi denominado "horménio do crescimento” ou "somatotropina”. No entanto, logo foi
demonstrado que este ndo era o Unico efeito, pois havia também estimulo da producao
de leite em roedores (Akers, 1985) e de cabras em lactacdo (Allen, 1988),
expressando o potencial galactopoiético do isolado (Etherton; Bauman, 1998).

O primeiro estudo com a utilizagdo da somatotropina bovina (bST) em vacas
leiteiras foi realizado por pesquisadores russos, Asimov & Krouze, em 1937, que
observaram aumento de producéo de leite em mais de 500 vacas tratadas com uma
injecéo de extrato purificado obtido de bovinos abatidos. Entretanto, o uso da bST era
limitado, visto que era necessario obter o extrato da hipofise de animais abatidos,
portanto, as pesquisas eram restritas.

No entanto, a partir da década de 80 com o surgimento de novas tecnologias
iniciou-se a fabricacdo da somatotropina recombinante bovina (rbST) através da
técnica do DNA recombinante, ampliando sua producdo em larga escala (Bauman,
1992) e tornando possivel a utilizacdo em sistemas leiteiros. Apesar das propriedades
guimicas do derivado sintético variar um pouco em relacdo ao horménio natural,
biologicamente as duas formas sdo semelhantes, pois ambas agem por ligagdo com
alta afinidade ao receptor (FAO, 2013).

Atualmente, a utilizacdo da rbST em vacas lactantes € uma das estratégias
mais extensivamente investigadas na bovinocultura leiteira (Almeida; Viechnieski,
2011). O hormdnio é produzido de forma natural pela adenohipdfise permanecendo
na circulagdo sanguinea de 15 a 30 minutos em concentragfes que variam de acordo
com o estagio de lactacdo. Apresenta subito aumento no pds-parto recente e & medida

gue a lactacéo progride, os niveis decaem (Bauman; Vernon, 1993).


https://www.journalofdairyscience.org/article/S0022-0302(17)31045-7/fulltext#bib13
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O avanco da lactacao é caracterizado por uma diminuicdo na producéo de leite
e uma diminui¢cdo concomitante na concentracdo de bST no sangue (Hart et al., 1980).
Sendo assim, na tentativa de manter as concentracdes hormonais elevadas mesmo
apos o pico de lactacdo, com o advento da tecnologia do DNA recombinante foi
possivel a fabricagdo em larga escala da rbST - um anélogo sintético derivado da bST
(Soliman; El-Barody, 2014).

O tratamento hormonal é administrado visando principalmente aumentar a
producao e prolongar a persisténcia da lactagéo (St Pierre et al., 2014; Van Amburgh
et al., 1997), pois ocasiona multiplos efeitos biolégicos em variados tecidos que estao
envolvidos em priorizar a utilizacdo de nutrientes para sustentar o incremento na
sintese de leite (Bauman, 1992). Resultado disso é o aumento gradual da producao
poucos dias apés a aplicacdo, sendo obtida a maxima resposta ainda na primeira
semana (Bauman et al., 1985a).

A rbST exerce controle homeorrético no metabolismo e regula a utilizacdo dos
nutrientes absorvidos. Essas adaptacdes coordenadas envolvem efeitos diretos e
indiretos em variados tecidos (Cohick et al., 1989; Berfield et al., 1997; Bauman et al.,
1999) - com destaque para os tecidos adiposo e hepético - que resultam no principal
efeito que é na glandula mamaria, com aumento da produgdo de leite e maior
persisténcia da lactacao.

Os animais tratados apresentam aumento da gliconeogénese hepatica,
reducdo na oxidacdo da glicose como fonte de energia pelos tecidos periféricos e
diminuicdo no efeito inibitério da insulina na sintese de glicose hepatica aumentando
assim a glicemia (Bauman et al., 1989). Essas alteracdes metabdlicas coordenadas
associadas a outros fatores permitem que haja aumento na producao de leite, que
pode variar entre 3 e 40% em animais tratados (Santos et. al., 2000; St-Pierre et al.,
2014). Além disso, outro efeito do tratamento que colabora no aumento da producéo
€ o estimulo na proliferacdo e retardo da apoptose das células mamaérias, o que resulta
na maior persisténcia da lactacdo diminuindo a taxa de declinio pés-pico (Gallo et al.,
1997).

O incremento na producao ocorre devido as adaptacBes metabdlicas em
orgaos-alvos que priorizam o tecido mamario, ao passo que, concomitantemente, ha
alteracdes regulatorias na glandula mamaria. Uma das alteracdes que ocorre € a
maior persisténcia das células alveolares, pois a rbST esta envolvida no processo de

involucéo da glandula, retardando a apoptose celular. Além disso, a medida que mais
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células persistem, ha estimulo para divisdo celular, aumentando o numero das
mesmas (Politis et al., 1990). Dessa forma, devido a producéo de leite ser influenciada
diretamente pelo numero celular, crescimento mamario € fator de rendimento da
lactacdo e colabora para sustentar a sintese de leite (Rodrigues, 2008).

Ainda, o tratamento tem efeito direto no metabolismo, aumentando a taxa
metabdlica dos animais culminado com aumento no débito cardiaco. O fluxo
sanguineo mamario elevado desempenha um papel importante nas respostas de
producdo, fornecendo oxigénio e o0s nutrientes adicionais, e, principalmente,
direcionando o responsavel pelo efeito galactopoiético, o fator de crescimento
semelhante a insulina do tipo 1 (IGF-1). Sendo assim, pode-se dizer que a taxa de
sintese do leite é dependente do fluxo sanguineo que chega a glandula (Collier;
Hartnell, 1989).

Os IGF-1 sao essenciais no mecanismo de acdo do hormoénio, uma vez que a
acao na glandula mamaria se trata de um efeito indireto, jA que ndo ha receptores de
alta afinidade no tecido mamario para a rbST. Sendo assim, o efeito depende dos IGF-
1, que elevam suas concentracdes séricas devido a producdo hepatica aumentada,
pois no figado sdo encontrados receptores somatogénicos, 0s quais sao estimulados
pela rbST e ocasionam aumento de IGF-1 (Bauman, 1992).

Uma série de fatores pode afetar a magnitude da resposta ao tratamento, com
destaque para o estagio e ordem de lactacdo, além do status nutricional dos animais
(Dohoo et al., 2003; Abdelrahman et al., 2010). A aplicacdo do hormdnio no inicio da
lactacdo ndo € recomendada, pois neste momento 0s animais ndo ingerem alimentos
em quantidades suficientes para suprir as exigéncias nutricionais. Em contrapartida,
substancial aumento na producao de leite ocorre quando a aplicacao se realiza ap0s
0 pico da lactacdo, pois neste momento os animais apresentam consumo adequado
para sustentar o incremento na sintese de leite (Dohoo et al., 2003).

Por isso o estado nutricional € um fator determinante para o sucesso do
tratamento porque impacta diretamente na concentracao sanguinea de IGF-1, que se
manifesta em animais bem alimentados. I1sso porque tanto o numero quanto a funcao
dos receptores sao influenciados por variados fatores, dentre os quais um dos
principais € a nutricdo (Burton et al., 1994; Prosser et al., 1996). Dessa forma, justifica-
se mais uma vez o uso do hormdnio apos o pico de lactacdo (Bauman; Vernon, 1993).

Os efeitos positivos observados na producao por meio do controle homeorrético

geralmente sdo acompanhados por um aumento na ingestado de alimentos, uma vez
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gue os animais tratados a fim de captar os nutrientes extras necessarios para
sustentar o aumento da sintese de leite, necessitam aumentar o consumo alimentar
(Chilliard, 1989). Embora exista variacdo em relacéo ao efeito do tratamento sobre a
ingestdo de matéria seca (MS), estudos tém demonstrado que em animais
suplementados o aumento pode ser em média 1,5 kg/dia (Chalupa et al., 1996; Dohoo,
2003).

No entanto, apesar de em alguns estudos haver aumento no consumo de
alimentos (Chalupa et al., 1996; Dohoo et al., 2003; Paula & Silva, 2011; St-Pierre et
al., 2014), este fator por si s6 muitas vezes néo é capaz de sustentar o incremento na
producdo e a mobilizacdo das reservas adiposas se torna uma opcao.
Consequentemente, em animais tratados pode haver estimulacdo da lipdlise ou
reducdo da lipogénese, ou mais frequentemente, ambos (Lanna et al., 1995), sendo
gue a extensdo em que a mobilizacdo ou a sintese lipidica ocorrem, depende do
balanco energético (BE) do animal ao inicio do tratamento. Além disso, estas
adaptacdes podem impactar em parametros metabolicos e na variagcado de peso dos
animais, como ja evidenciado em estudos (Cole; Lucy, 1997; Dohoo et al., 2003).

Segundo Sather (2015), a pecuaria de precisdo recomenda avaliar a ingestao
exata de alimentos a fim de fornecer os nutrientes necessarios aos animais para
maximizar a producédo de leite. No caso de animais tratados com rbST, se torna
oportuno a avaliacdo criteriosa da ingestdo alimentar a fim de ofertar uma dieta
equilibrada e capaz de atender as necessidades nutricionais deste periodo.
Infelizmente, ainda sdo escassos trabalhos que avaliem a ingestéao alimentar de forma
precisa de animais suplementados com rbST.

Embora inicialmente as reservas corporais possam fornecer nutrientes extras,
para aumentos prolongados de producdo ocorrem alteracbes metabdlicas
coordenadas em variados tecidos e aumento da ingestdo alimentar. No entanto,
mesmo quando ha aumento no consumo, este aumento por si s6 algumas vezes néo
consegue atender a demanda energética aumentada, e entdo a mobilizacdo das
reservas adiposas passa a ser uma alternativa.

A suplementacdo hormonal acarreta numa modulagéo da resposta dos tecidos
ainsulina e reducao da resposta do organismo a glicose, ja que ha diminui¢cdo da acao
inibitéria da insulina sobre a gliconeogénese, aumentando a glicose plasmética
(Conhick et al., 1989). Alem disso, a rbST influencia a regulacéo da taxa de lipdlise

mediada pelas catecolaminas (Bauman et al., 1985b; Bauman, 1999).
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Os niveis aumentados de glicose sanguinea e de acidos graxos nao
esterificados (AGNE) séo alguns dos efeitos frequentemente observados. Apos a
administracdo do hormonio é necessario que haja adaptacdes em outros tecidos a fim
de priorizar o consumo de glicose para a glandula mamaria. O aumento da producéo
de glicose através da gliconeogénese hepatica € um dos fatores que colabora para o
aumento da sintese de leite.

O volume produzido de leite é regulado pela quantidade de glicose extraida do
sangue pela glandula, pois maiores niveis de glicose disponiveis para as células
mamarias acarretam em maior taxa de sintese de lactose (Bauman, 1999).
Consequentemente, mais lactose, maior producdo de leite, uma vez que este
dissacarideo € o principal componente osmatico do leite (Lindorfer et al., 2016).

Alguns estudos demonstram ligeiro aumento na concentracao sérica de glicose
apos o inicio do tratamento, o que indica uma diminuicdo da oxidacao pelos tecidos
periféricos a fim de desviar este metabdlito para o tecido mamario (Gulay et al., 2004;
Bauman; Vernon, 1993). Embora haja a elevacédo dos niveis de glicose, estes podem
ser reduzidos ao passo que séo redirecionados a glandula mamaria.

Além disso, outra importante alteracéo é no metabolismo lipidico, que depende
diretamente do BE. No tecido adiposo ocorrera uma diminuicdo na captacdo e na
oxidacdo da glicose, ao passo que ha uma reducao da sintese lipidica. Estes efeitos
diretos sobre a lipolise s&o cronicos e influenciados pelo BE pelo qual passa o animal
(Lanna et al., 1995).

Quando a rbST faz com que os animais estejam em BE negativo (BEN), os
AGNE sao elevados e se tornam combustivel para apoiar a sintese de leite (Bauman
et al., 1985a). O quadro que surge € uma das modificacdes do metabolismo lipidico
para permitir que a vaca tratada use fontes alternativas de energia quando a ingestao
alimentar nao fornece energia suficiente (Chalupa; Galligan, 1989).

Evidéncias cientificas concluiram que o tratamento com rbST culmina em uma
elevacdo dos AGNE. Gallo & Block (1990) verificaram aumento significativo na
concentracdo de AGNE em vacas com 100 dias poOs-parto e estes resultados foram
ao encontro do observado por outros autores em diferentes fases da lactacao (Sechen
et al., 1989; Bauman et al., 1985b; Vicini et al., 1991). Ademais, de acordo com Rose
et al. (2005), as concentracfes plasméaticas de beta-hidroxibutirato (BHB) e AGNE
foram significativamente aumentadas pela rbST, demonstrando haver lipomobilizacéo

nos animais tratados para sustentar o maior incremento na producao.
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Além disso, ha relagéo entre lipomobilizacéo e condic¢ao corporal, pois a medida
gue o tratamento estimula a mobilizacdo das reservas adiposas, 0 peso corporal das
vacas pode diminuir. Portanto, o principal efeito da rbST é de reduzir a gordura
corporal e elevar a concentracdo dos AGNE para sustentar a maior producéo
(Chalupa et al., 1996).

Segundo a metandlise de Dohoo et al. (2003), os pesos corporais de vacas
tratadas com o hormonio ao final de um periodo de tratamento foram mais baixos em
comparacao as vacas controle. Da mesma forma, de acordo com Cole & Lucy (1997),
vacas leiteiras tratadas ou ndo com rbST, quando do aumento na producéo,
apresentam BEN, refletido em perda de peso corporal.

No entanto, outros autores (Huber et al., 1997; de Morais et al., 2017; Tarazon-
Herrera et al., 2000) observaram que o peso corporal ndo foi afetado em vacas
tratadas com o horménio. Ainda, estes mesmos autores afirmam que é dificil identificar
variagdes nos pesos dos animais em experimentos com rbST, pois um dos principais
fatores que afetam essa variavel é o balanco energético.

Em relacdo ao escore de condicdo corporal (ECC), Kim & Kim (2012) ao
avaliarem vacas tratadas com rbST apés o pico de producdo ndo encontraram efeito
negativo no ECC se as vacas ingerissem ragdo adequada necessaria para o aumento
da producdao de leite. Da mesma forma, Avilez et al. (2010) observaram que néo houve
diferenca quanto a condi¢ao corporal dos animais entre os tratamentos. No entanto, a
metandlise de Dohoo et al. (2003) encontrou uma diminui¢cdo da condi¢do corporal
das vacas tratadas quando confrontadas com um grupo controle.

De fato, tanto a perda de peso quanto a diminuicdo do ECC, devem-se ao
aumento das exigéncias nutricionais impostas pelo aumento da producéo de leite, 0
gue induz a vaca a utilizar suas proprias reservas para sustentar a producéao, perdendo
peso e condigao corporal (NRC, 2001). Segundo Cole & Lucy (1997), vacas leiteiras
tratadas ou ndo com rbST, quando ha aumento na producdo de leite, apresentam
BEN, com consequente lipomobilizacdo. Portanto, mais uma vez demonstra-se a
relacdo do BEN refletindo na condicéao corporal dos animais.

Outro efeito variavel do tratamento é em relacdo a composi¢éo do leite. Na
maioria dos trabalhos, ndo se encontram alteracées na porcentagem de gordura,
proteina e lactose nos animais tratados (Barbano et al., 1996; Bauman, 1992; Bauman

et al., 1999). No entanto, em funcdo do aumento na producdo de leite e da
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manutencdo da porcentagem de sélidos no leite, a producdo desses componentes €
maior em vacas suplementadas (Etherton; Bauman, 1998).

De acordo com Chalupa et al. (1996), os efeitos da rbST na composicéao do leite
parecem estar relacionados ao estado nutricional, portanto, fatores que impactam em
alteracdes metabodlicas podem refletir também nos constituintes do leite. De acordo
com de Morais et al. (2017), vacas tratadas apresentaram diminuicdo na porcentagem
de gordura e aumento no teor de proteinas; ja segundo Rose et al. (2005), as vacas
suplementadas com rbST demonstraram maior concentracao de gordura e menor teor
de proteina, ao passo que as concentracdes de lactose se mantiveram estaveis.

Atualmente, o uso de formula¢des de liberacédo sustentada é mais comum nas
propriedades leiteiras devido a praticidade. No entanto, 0 aumento na producéo de
leite com formas de liberac&o sustentada varia dentro de um ciclo de injecéo (Zinn et
al., 1993). O padréo de resposta apresenta aumento gradual da producao poucos dias
apos a aplicacao e maxima resposta produtiva na primeira semana apoés a injecao. Se
nao houver nova aplicacdo, gradualmente a producdo de leite retorna aos niveis
anteriores. Todavia, caso o tratamento seja continuado, 0 aumento na producao de
leite é sustentado (Renno et al., 2006).

No mercado brasileiro existem duas formas comerciais de rbST utilizadas em
vacas leiteiras ap06s o pico de lactacdo, com intervalo de aplicacdo de 14 dias, por via
subcutadnea. Ambas as formulacbes sé&o de liberacdo lenta e se diferenciam,
principalmente, pelo veiculo utilizado. O rbST-Boostin® ou rbST-Fast (MSD Salde
Animal) contém lecitina e vitamina E, o0 que torna a solu¢do mais aquosa e de liberacao
mais rapida em comparacao ao rbST-Lactotropin® ou rbST-Slow (Agener Unido Salde
Animal), o qual contém 6leo de gergelim e zinco tornando sua liberacdo mais lenta e
continua.

Quanto ao efeito na producéo de leite, segundo a metanalise de St-Pierre et al.
(2014), vacas tratadas com uma formulagéo de liberagdo sustentada contendo 6leo
de gergelim e zinco apresentaram acréscimo na média de producao de 4 kg/dia em
comparacao as vacas que nao foram suplementadas. Também houve incremento de
4,2 kg/dia em vacas suplementadas com uma formulag&o contendo lecitina e vitamina
E em relacdo as vacas nao tratadas (Kim; Kim, 2012).

Entretanto, ao comparar ambas as formulagdes, pode ser que haja diferencas
guanto a resposta na producdo. De acordo com Kim & Kim (2012), as vacas que

receberam a formulacdo que continha lecitina e vitamina E apresentaram um
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acréscimo de 1,30 kg/dia em comparacdo as vacas que receberam a outra forma
comercial. Em contraste, de Morais et al. (2017) observaram que as vacas multiparas
tratadas com a formulagcdo contendo 6leo de gergelim e zinco demonstraram um
incremento de 1,32 kg/dia em relacdo a forma comercial concorrente.

Fato é que independente da formulacdo, o tratamento aumenta a capacidade
produtiva dos animais e impde um desafio metabdlico que necessita ser atendido.
Evidentemente, animais tratados aumentam gradualmente a ingestao de alimentos a
fim de sustentar a maior producéo de leite (Chilliard, 1989; St-Pierre et al., 2014;
Bauman, 1992).

De acordo com a metanalise de Dohoo et al. (2003), o consumo de MS das
vacas tratadas foi aumentado, em média, em aproximadamente 1,5 kg/dia. Chalupa
et al. (1996) e Phipps (1990) também encontraram maior ingestao de MS para animais
tratados, e essa maior ingestédo coincidiu com o aumento na produgao de leite. Em
sistema pastoril, no estudo de Fike et al. (2002), foi observado que vacas
suplementadas com rbST contendo 6leo de gergelim e zinco tém maior tempo de
pastejo em comparacdo com vacas ndo suplementadas. No trabalho de Morais et al.
(2017), embora nao tenha sido medida a ingestéo alimentar individual, os autores
acreditam que, provavelmente, ocorreu um aumento no consumo alimentar.

Todos os efeitos relatados, independente da formulacao, foram extensivamente
investigados e a capacidade dessa tecnologia de aumentar a eficiéncia produtiva,
mantendo a salde e o bem-estar das vacas leiteiras estd bem estabelecida
(Abdelrahman et al., 2010). Portanto, o tratamento hormonal pode ser utilizado nos
sistemas leiteiros e garante bons resultados.

Entretanto, € possivel que ocorram algumas adaptacdes metabolicas pelo fato
de existirem produtos comerciais com mecanismos de liberacdo diferentes e,
consequentemente, com reflexos no pico de producdo e ingestdo de MS também
distintos. Desta forma, justifica-se o conhecimento do mecanismo de acéo especifico
de cada produto e os momentos de suas possiveis repercussoes, tanto metabolicas
guanto comportamentais (Gulay et al., 2004).

Portanto, diante do exposto, o objetivo deste estudo foi avaliar o efeito da
administracdo de duas formas comerciais (rbST-Boostin®/rbST-Fast e rbST-
Lactotropin®/rbST-Slow) contendo 500 mg de rbST em parametros produtivos,
bioguimicos, comportamentais e alimentares de vacas da raca Holandés apés o pico

de lactacao.
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ABSTRACT

The aim of the study was to evaluate the effect of two commercial forms containing 500 mg
of rbST on productive, biochemical, behavioral and feeding parameters of Holstein cows.
Eighteen Holstein cows were used, distributed in two groups with 9 animals. The rbST-Fast
and rbST-Slow groups received a dose of 500 mg of rbST every 14 days, totaling 5
applications. Zootechnics avaliations were realized at each application cycle. Also, blood
samples was collected at each cycle to assess metabolic markers. Daily, they were measured
as milk production and consumption and eating behavior through intelligent feeders. Animal

behavior was assessed using individual monitoring collars. Weekly, milk samples were



25

collected, in two milkings in sequence, for the analysis of milk constituents and somatic cell

count. In addition, intravaginal thermometers were inserted in the animals to assess the

internal temperature. The rbST-Fast group had higher milk production and tended to present
greater food consumption with the same variability in consumption between treatments. In
addition, the animals treated with rbST-Fast had higher concentrations of non-esterified fatty
acids and in relation to concentration glucose, the animals in the rbST-Slow group tended to
show higher values. As for the variation in body weight, it can be observed that the animals
treated with rbST-Fast lost approximately three times more weight. Regarding the
constituents of milk, the cows of the rbST-Fast group generated higher levels of lactose over
the experimental period. Thus, it is concluded that cows treated with rbST-Fast produced
more milk tending to have a higher intake of dry matter with the same food variability
compared to cows treated with rbST-Slow, in addition to presenting higher concentrations of

non-esterified fatty acids.

Keywords: Hormone; milk production; food intake; non-esterified fatty acids;

lipomobilization
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INTRODUCTION

Recombinant bovine somatotropin (rbST) is used mainly to increase productivity of
dairy cattle (Van Amburgh et al., 1997; St Pierre et al., 2014). The mechanisms by which this
hormone induces galactopoiesis are complex involving multiple factors. For instance, it
produces a homeorhetic effect involving metabolic shifts mainly in the adipose and hepatic

tissues.

Treatment with rbST induces hepatic gluconeogenesis and causes a shift in glucose
usage, from peripheral tissues to lactose synthesis in the mammary gland (Bauman et al.,
1989). Conversely, changes in the adipose tissue depend on the animal’s energy balance at the
beginning of the rbST treatment. Either induction of lipolysis or reduction of lipogenesis can
occur, though usually both effects are observed (Lanna et al., 1995; Silva et al., 2015).
Moreover, rbST affects proliferation and apoptosis in the mammary gland leading to a longer
lactation mainly after its peak. Accordingly, rbST is most frequently utilized at this moment

of lactation (Bauman, 1992; Valente et al., 2011).

The increase in DM intake on rbST-supplemented animals has been proven (Dohoo et
al., 2003; Paula & Silva, 2011). Metabolic adaptations are therefore possible in this context.
Since commercial products have distinct delivery mechanisms, the peak of milk yield and dry
matter intake (DMI) within the rbST cycle will also vary. Therefore, it is important to know
the mechanism of action of each product and the moments when metabolic and behavioral

repercussions are observed (Gulay et al., 2004).

There are two slow-release rbST formulations commercially available in Brazil which
differ mainly in the vehicle. Recombinant bovine somatotropin rbST-Fast (MSD Saude
Animal) contains lecithin and vitamin E making it an aqueous solution with faster delivery
than rbST-Slow (Agener Unido Saude Animal), which contains sesame and zinc oil, and its

lipidic nature causes a slower release.
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Considering these data, the aim of this study was to evaluate the effect of these two
commercial forms of rbST (rbST-Fast and rbST-Slow) on productive, biochemical, behavioral

and feeding parameters of mid-lactation Holstein cows.

MATERIALS AND METHODS

Animal Housing

All procedures involving animals were followed by the Animal Ethics and

Experimentation Committee of the Federal University of Pelotas, under code 14131.

The experiment was conducted in a dairy farm in the city of Rio Grande in the south
of the Rio Grande do Sul State located in the most southern part of Brazil (coordinates 32° 16
'S, 52° 32" W). There are approximately 500 lactating cows on this herd which are milked
twice a day in a herringbone milking parlor. The animals are maintained in a compost barn
system, receiving total mixed ration (TMR) twice a day. The experimental diet and its

composition are described in Table 1.

Experimental Animals

For this trial the animals were blocked according to the average milk production two
weeks before the experiment, days in milking (DIM) and reproductive status. Considering
these criteria, we selected 18 secundiparous cows that had been in lactation for a minimum 90
days and maximum 210 days. The average milk yield of the animals in the two weeks
preceding the experiment was 36.1kg/d. Experimental animals were distributed randomly into

two treatment groups differing only in the brand of rbST that was administered (rbST-Fast
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[n=9] or rbST-Slow [n=9]). All animals received a 500mg dose of rbST every 14 days over a
70-day period, totaling five hormone injection cycles per animal. The injections were applied

subcutaneously in the ischiorectal fossa.

Clinical and Productive Evaluations

Clinical exams were carried out once every 14 days in all animals. These exams
included body weight (BW) and body condition score (BCS) estimation, measuring heart and
respiratory rates, rumen motility, rectal temperature, as well as visual evaluations of mucosal

coloration, and time to capillary filling.

The BCS were obtained from two trained independent evaluators using the 1 to 5 scale
(1 =thin and 5 = obese) (Wildman et al., 1982). The BW was estimated using a cattle weight
band positioned behind the scapulohumeral joint to determine the thoracic perimeter. For

BW and BCS variables, the first rbST cycle was used as a covariable.

Daily milk production was measured electronically for each animal using the DelPro™
(DeLaval®) software over throughout the 70 days of this trial. Composite milk samples were
obtained on days 4 and 11 after each rbST injection and stored at 4°C in tubes containing
brono-nata. These samples were sent to the Milk Analysis Laboratory (PARLEITE) of the
Associagdo Paranaense dos Criadores de Bovinos da Raga Holandesa (APCBRH). The
following milk components were analyzed: fat, protein, lactose, total solids, and casein
contents, milk urea nitrogen (MUN), and somatic cell count (SCC). All analyses were carried

out in the NexGen® (Bentley®) automated equipment.
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Biochemical Analyses

Blood samples were obtained on days 1, 4 and 7 post rbST injections after cows were
milked in the morning. Samples were collected from the coccygeal vein in three separate
tubes. For non-esterified fatty acid (NEFA), albumin and beta-hydroxybutyrate (BHB)
analysis, tubes contained clot activator. For blood glucose measurements, samples were
harvested in sodium fluoride tubes. All blood samples were centrifuged at 3500 rpm for 10
minutes immediately after harvesting in order to separate serum and plasma. Each fraction of

the samples was stored in 1.5 mL Eppendorf tubes at -20°C.

Colorimetric analyses of albumin were carried out using the commercial kit Labtest
Diagnostica S.A. (Minas Gerais, BR). Non-esterified fatty acid and BHB were measured
according to the method described by Ballou et al. (2009) using the kits Wako NEFA-HR
(Wako Chemicals USA®, Richmond, USA) and Ranbut (Randox® Laboratories Ltd, UK),
respectively. Glucose analyzes will be done using the colorimetric method with enzymatic
kits (Labtest Diagndstica S.A., Minas Gerais, BR) according to the methodology specified by
the manufacturer. These metabolites were determined using the automatic biochemical

analyzer (LabmaxPlenno®).

Animal Eating Behavior

The amount of feed consumed by each animal was measured daily and individually
using smart feeding devices (Intergado®). Behaviour was evaluated with monitoring collars
(Chiplnside®) that indicate the activity, rumination and resting time (min/day) for each

animal.
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Feed Sampling and Bromatological Analyses

In order to estimate the dry matter (DM) content and DM feed intake, 100g samples of
corn silage and haylage were collected daily; whereas TMR samples were collected twice a
day (morning and afternoon meals). The DM content analyses were done using the Koster

Moisture Tester (Koster Moisture Tester Inc., Brunswick, USA).

During the entire experiment silage and haylage samples (x 300g) were obtained twice
weekly through a sampling of five different points for bromatological analysis. A small

portion of TMR was sampled twice a day to compose the weekly pool for bromatology.

Feed samples were sent to the Nutrition lab of the Nlcleo de Pesquisa, Ensino e
Extensdo em Pecuaria (NUPEEC-UFPel, Pelotas). Samples were pre-dried in a forced air
incubator at 55°C for 72 hours and then ground in a Wiley Miller stationary mill with one-
millimeter (mm) sieve. Ground samples were dried further at 105°C for 8 hours to analyze dry
matter content (Easley et al., 1965). In order to estimate organic and mineral matter, samples
were subsequently weighed and placed in a muffle furnace for X hours at 600°C and then

weighed again after reaching room temperature (AOAC, 1995).

Total protein content was determined using a modified Kjeldhal method (AOAC,
1995) for measuring the amount of nitrogen. The modifications comprised the use of a 4%
(p/v) boric acid solution as the free ammonium receptor during distillation, a 0.2% (p/v)
bromocresol green solution with 0.1% methyl red as the indicator, and a standard sulfuric acid
solution for titration as described by Kozloski et al. (2003). The method described by Van
Soest & Robertson (1985) was used to analyze neutral detergent fiber and acid detergent fiber
corrected for ash and acid detergent lignin. Neutral detergent insoluble nitrogen and acid

detergent insoluble nitrogen were determined according to Licitra et al. (1996).
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Internal Temperature and Temperature-Humidity Index

Internal temperature was measured using a portable thermometer (iButton®,
Thermodata Viewer, USA) attached to an intravaginal device that registered temperature in a
30-minute interval. A weather station was installed where the animals were housed to register
the temperature-humidity index (THI) 24 hour/day usingits monitoring software (Cowmed®,

Brazil).

Statistical Analyses

Data were analyzed by the MIXED procedure for repeated measures in the SAS
software (SAS v.9.4 Institute Inc., Cary, NC). We included block, treatment, time (days or
weeks) and their interactions as fixed effects and individual cow with in a treatment as a
random effect. Four structures of the error covariance matrix (auto regressive of first order
[AR(1)], compound symmetry[CS], unstructured[UN] e Toeplitz [TOEP]) were tested for
each dependent variable and the best fit was chosen based on the Bayesian information
criteria. The UNIVARIATE procedure was used to assess data normality. Variables with non-
normal distributions were converted to a log scale. Data collected prior to the experiment
beginning were used as covariable. Effects were considered significant when P < 0.05 and

considered trends when 0.05 <P < 0.10.

RESULTS

Milk yields throughout the experiment for both groups are shown in Figure 1. Animals
in the rbST-Fast group were more productive (P = 0.03) averaging 40.75+0.47 kg of milk/d in

comparison to the rbST-Slow group which averaged 39.08+0.45 kg/d.
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DM intake results are presented in Figure 2. We observed a trend (P = 0.07) in DM
intake with rbST-Fast group showing a higher DM intake (25.98+0.33 kg/d) than the rbST-

Slow group (25.02+0.33 kg/d).

The rbST-Fast treated animals showed higher (P<0.01) plasma NEFA concentrations
in comparison to rbST-Slow (Figure 3). Conversely, glucose concentrations tended toward
lower values (P = 0.09) in the rbST-Fast group (Figure 4). Albumin and BHB concentrations

evaluated were not statistically different (P > 0.10) between groups (Table 2).

Animals treated with either rbST-Fast or rbST-Slow presented similar (P > 0.10)

behavioral patterns as shown in Table 3.

The rbST-Fast treated animals lost more weight (P < 0.01) than rbST-Slow treated

animals. Nonetheless BCS varied similarly (P = 0.30) between both groups (Table 4).

Milk from rbST-Fast treated cows had higher (P = 0.05) lactose concentrations than
rbST-Slow treated animals. The remaining parameters of milk composition were similar (P >

0.10) between both groups (Table 5).

Mean internal temperatures were similar (P = 0.29) between groups; 38.83+0.05°C for

rbST-Fast and 38.75+0.05°C for bST-Slow cows.

DISCUSSION

In this study milk production was 1.67 kg/d higher in the rbST-Fast group than in the
rbST-Slow group. This data is consistent with results by Almeida & Viechnieski (2011).
Conversely, de Morais et al. (2017) found a higher milk yield in rbST-Slow treated animals in

comparison to rbST-Fast and non-rbST supplemented cows.
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The standard response to rbST is an immediate increase in milk production a few days
after injection. This happens due to the homeorhetic effects of this hormone which culminate
in the redistribution of nutrients to target tissues (Bauman et al., 1987). Typically, especially
on rbST-Fast treated cows, maximum response is observed within the first week post rbST
injection. Milk production gradually returns to original levels 14 days after the hormone is
delivered (Rennd et al., 2006).

In the current study we utilized only secundiparous Holstein cows as did Avilez et al.
(2010). Even though these authors compared the two commercial forms of rbST over a longer
period of 196 days, they also found rbST-Fast treated animals yielded more milk.
Nevertheless, Avilez et al. (2010) used cattle maintained in a semi-extensive system, whereas
we maintained the animals confined in a compost barn system.

The higher DM intake by rbST-Fast treated animals can be partly explained by the fact
these animals had a higher milk production than rbST-Slow treated cows; with the intake
25.98 vs. 25.02 kg/d, respectively. This result was expected since an increase in productivity
causes an equivalent increase in energy demand which leads to higher intake by the animals

(Soliman & El-Barody, 2013).

According to a meta-analysis by Dohoo et al. (2003), which evaluated 53 studies with
rbST treatment, the DM intake in treated cows increased by approximately 1.5 kg/d relative
to untreated cows. Similarly, Paula & Silva (2011) observed higher milk production in
treated animals accompanied by higher feed intake. In the study of de Morais et al. (2017)
individual feed intake was not measured. However, no change was observed in feed
consumption after hormonal treatment with 56 to 700 mg for 14 days (Downer et al., 1993)
or 29 mg/d (Binelli et al., 1995). In the present study all animals were supplemented with

500 mg rbST every 14 days (35.7 mg/d).
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The use of rbST results in an increased intake few days or weeks post injection. The
resulting milk production depends on the diet’s density (Chilliard et al., 1989). The results of
this study are consistent with the meta-analysis by St-Pierre et al. (2014), which states that
cows treated with rbST increase voluntary intake in order to sustain the increase in milk
production. Differently from other studies which estimate intake this study provides actual
intake values. This was achieved by using intelligent feeding devices which allow individual,

uninterrupted and precise intake measurements during the entire duration of the experiment.

Consistent with the higher milk yield, animals in the rbST-Fast group also had higher
plasma NEFA concentrations, particularly in the first week post rbST injection. This data
indicates that there was a higher lipid mobilization due to the nutritional demand to the

mammary gland, particularly on rbST-Fast supplemented cows (Bauman, 1992).

Any rise in milk productivity increases the energy demand, which in turn impacts the
energy balance of the animal. When the animal is in a negative energy balance, lipid

mobilization becomes a viable alternative (Bauman, 1992).

Lipid mobilization is considered high when blood concentrations of NEFA are above
0.7 mmol/L (Ospina et al., 2010; Chapinal et al., 2012), for cows immediately after calving.
However, this mobilization of adipose tissue is physiological when milk production increases
at a faster rate than the rise on DM intake in the beginning of lactation (Reist et al., 2003;
Walsh et al., 2007; Wathes et al., 2007). The high NEFA concentrations we found in the
experimental cows, notably on rbST-Fast treated animals (mean 0.61 mmol/L) are of
particular interest since they suggest an unusual, albeit modest lipid mobilization for mid-

lactation cows.

Binelli et al. (1995) observed a similar effect of rbST since the hormonal treatment
culminated in decreased body fat and increased NEFA concentrations in the bloodstream.

According to Bauman et al. (1985), rbST modifies the nutrient distribution among tissues
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leading to increased productivity in dairy cows. In fact, the lipolysis rate is directly affected
since rbST reduces glucose usage by peripheral tissues, prioritizing its use by the mammary
gland for lactose production (Peel & Bauman, 1987). Decreasing glucose availability
increases fatty acid mobilization from the adipose tissue so it can be used by other tissues
(Gluckman & Breier, 1989). Somatotropin stimulates lipolysis and gluconeogenesis providing
higher glucose availability in the mammary gland (Mattos, 1990). This process is highlighted

in our results.

In the current study we observed no increase in BHB, without differences between
treatments. This indicates the liver was able to completely oxidize the circulating NEFA,
implying moderate lipid mobilization in treated animals. Furthermore, rbST helped maintain
the energy balance in the treated animals without causing accumulation of ketone bodies
which would in turn lead to a subclinical ketotic state. Consistent with this statement are the
low concentrations of BHB (< 0.5 mmol/L) observed for both treatments. Therefore, the rbST
use seems to gradually shift lipid metabolism siphoning the additional energy provided by

increased feed uptake towards prioritized tissues.

A rise in milk production leads to a heightened energy demand which induce the
animal to use its own reserves to maintain production (NRC, 2001). Reduced glucose
concentrations in supplemented animals are expected since it is an essential component for
milk production (Bauman, 1998). This occurs because 60 to 80% of the glucose derived from
gluconeogenesis is used by the mammary gland. Thus, we consider the lower glucose
concentrations observed in rbST-Fast treated animals a consequence of increased milk
production in this group. This data is consistent with a previous study in which a similar result

was observed (Abdelrahman et al., 2010).

Nutritional state is the main factor interfering in the effective ness of bST (Bauman et

al., 1999). We observed more weight loss in rbST-Fast than rbST-Slow treated animals (20.7
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vs. 5.4 kg, respectively), although without an equivalent change in the BCS. This result is
partially in agreement with the meta-analysis by Dohoo et al. (2003), which states that the
body weight of rbST treated animals is in fact lower than that of control animals. Conversely,
other studies observed no effect of rbST treatment in body weight (Huber et al., 1997,
Tarazon-Herrera et al., 2000; de Morais et al., 2017). Furthermore these authors imply that it
would be difficult to identify body weight variations in experiments with rbST since positive

energy balance is one of the prerequisites to the success of rbST supplementation.

In agreement with a previous study, BCS losses in animals supplemented with rbST
were observed in this study (Avilez et al., 2010). Nonetheless, we expected BCS variations to
match the higher BW losses observed in rbST-Fast treated animals. Therefore, in our study,

the BCS may be skewed due to the subjectivity of the method used to evaluate this parameter.

In fact, both BW loss and BCS reduction occur due to a rise in the nutritional demand
imposed by the surge in milk production (NRC, 2001). According to Cole & Lucy (1997),
increase in milk production leads to a negative energy balance in dairy cattle which is

followed by lipid mobilization.

The milk composition also varied between the two groups in this study. Higher lactose
concentrations were observed in the rbST-Fast treated animals in comparison to rbST-Slow
treatment (4.50 vs. 4.37 g/100g, respectively). These results diverge from previous studies in
which milk components were not affected by rbST treatment (Binelli et al., 1995; Chalupa et

al., 1996).

The average lactose concentrations in this study are noteworthy since they
approximate the minimum levels accepted in Brazil (4.30 g/100g raw milk, IN 76, MAPA,
BRAZIL, 2018). Additionally, the elevated SCC we reported also approximated the upper
limit imposed by the Brazilian Ministry of Agriculture. Even though SCC was not

significantly elevated, it could explain the reduced lactose content observed in both groups
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since this sugar may have been used by pathogens in the mammary gland (Auldist et al.,

1995).

Nevertheless, this study was not designed to detect significant differences in milk
composition between groups given the small number of animals and weekly sampling of the
milk instead of daily. Future studies should address these questions more thoroughly. Mainly,
subsequent experiments could elucidate whether the non-significantly difference
(approximately 0.38%) in lipid content we observed between groups will be reproducible.
Moreover, experiments should be carefully designed to detect increases in the long chain fatty
acid content of the milk, mainly C18:1 cis-9, which is usually associated to surges in lipid

mobilization (Barbano, 1990).

The behavioral patterns (activity, rest and rumination time) of animals were unaffected
by either forms of commercial rbST (Cecim, 2018). While some studies suggest rumination
time is the main factor positively associated to milk production (Dado & Allen, 1994;
Kaufman et al., 2018), Stone et al. (2017) observed a weak correlation between these two
variables.

Internal temperatures remained within physiologically acceptable values (mean
38.83°C in rbST-Fast group and mean 38.75°C in rbST-Slow group). There is a strong
correlation between milk production and increased temperatures (Kadzere et al., 2002).
Consequently, the risk for heat stress is elevated in highly productive animals relative to those
with lower yields (Collier et al., 1982). Therefore, rbST ultimately leads to elevated body
temperatures since it induces feed intake and metabolic activity increasing milk production
(Fike et al., 2002). Nevertheless, rbST-Fast animals in this study did not experience elevated
body temperatures even though they ingested more feed and produced more milk. This is
probably due to the conditions provided specifically for thermal comfort in the animal

housing facilities.


https://www.sciencedirect.com/science/article/pii/S0022030218303023#bib113
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CONCLUSION

In conclusion rbST-Fast treated cows produced more milk, had higher intakes and
showed elevated levels of lipid mobilization compared to rbST-Slow treated animals. The
increased mobilization of adipose tissue reserves was demonstrated through the higher weight

loss and higher NEFA concentrations of rbST-Fast treated cow.
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TABLES

Table 1. Ingredients and nutrient composition of experimental diet

Item Experimental diet

Ingredient, % of DM
Corn silage 49.33
Ryegrass haylage 7.18
Soybean meal 10.61
Corn grain ground 9.52
Soy hulls 8.79
Wheat bran 3.49
Expeller soybean meal* 2.83
Defatted rice bran 2.49
Sorghum grain, high-moisture 2.00
Rumen-inert fat? 0.97
Limestone 1.20
Sodium bicarbonate 0.55
Urea 0.39
Salt 0.30
Mineral-vitamin premix? 0.14
Magnesium oxide 0.078
Dicalcium phosphate 0.046
Mycotoxins' adsorbent? 0.046
Live yeast® 0.046
lonophore® 0.007

Nutrient, % of DM
DM 52.55
NDF 36.97
peNDF, >1.18mm 21.29
ADF 20.14
CP 15.94
RDP 10.09
RUP 5.85
MP, g/d 2,921

NFC 38.38
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Starch 25.83
Fat 3.47
1SoyPass (Cargill®).
Nutri Gordura Lac(Nutricorp®).

Contained a minimum of 210 g/kg Ca, 210 mg/kg Co, 10,000 mg/kg Cu, 500 mg/kg I,
25,000 mg/kg Mn, 250 mg/kg Se, 42,000 mg/kg Zn, 2,500 kUI/kg of vitamin A, 638kUI/kg of
vitamin D3, 17,041 Ul/kg of vitamin E, and 867 mg/kg of biotin.

“Mycosorb(Alltech®).
SMilk-Sacc Plus(Alltech®).
®Rumensin 20 (Elanco Brasil®).

Table 2. Means + standard errors of biochemical parameters assessed in animals treated with
500mg of two commercial rbST every 14 days over a period of 70 days

Treatment P-values

rbST-Fast rbST-Slow SEM Treat. Day Treat.*Day
NEFA  0.61 0.43 0.03 <0.01 <0.01 <0.01
BHB 0.47 0.46 0.03 0.69 <0.01 <0.01
Glucose 59.99 62.34 0.86 0.09 <0.01 0.07
Albumin 3 37 3.22 0.09 0.29 <0.01 <0.01

Non-esterified fatty acids (NEFA) e B-hydroxybutirate (BHB): mmol/L; Glucose: mg/dL;
Albumin: g/dL.

Table 3. Means + standard errors for activity, rumination, and resting times of animals treated
with 500mg of two commercial rbST every 14 days over a period of 70 days

Treatment SEM P-values

rbST-Fast rbST-Slow Treatment Day Treat.*Day
Activity 209.3 172.7 18.0 0.17 <0.01 0.77
Rest 527.6 576.3 22.4 0.14 <0.01 <0.01
Rumination 667.4 689.2 20.2 0.46 <0.01 <0.01

Activity, rest and rumination: minutes/day.
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Table 4. Means + standard errors of BW and BCS of animals treated with 500mg of two

commercial rbST every 14 days over a period of 70 days

Treatment P-values
rbST-Fast  rbST-Slow SEM Treat. Cycl Treat.*Cycle
BW, k <0.0
J 687.10 704.75 514 0.5 063
BCS, unit 3.01 3.11 0.10 0.56 0.19 0.77
Change in BW -20.67 -5.44 3.02 <0.01 - -
Change in BCS -0.28 -0.22 0.04 0.30 - -

BW: kg; BCS: 1 to 5 scale, with 0.25 intervals. Change in BW = Body weight variation;

Change in BCS= BCS variation.

Table 5. Means * standard errors of milk components, MUN and SCC linear score for rbST-

treated animals

Treatment SEM P-values

rbST-Fast rbST-Slow Treat. Week Treat.*Week
Fat 4.44 4.06 0.19 0.20 032 0.72
Protein 3.17 3.24 0.05 0.37 <0.01 0.08
Lactose 4.50 4.37 0.04 0.05 <0.01 0.16
Total Solids  13.06 12.58 0.23 0.18 0.07 0.69
Casein 251 2.58 0.04 0.22 <0.01 0.44
MUN 12.39 12.38 0.45 0.99 <0.01 0.99
LSSCC 3.45 4.37 0.63 0.33 095 0.39

Fat, protein, lactose, total solids e casein: g/100g; Milk Urea Nitrogen (MUN): mg/dL; Linear

Score of Somatic Cell Count: 0 to 9 scale.
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Figure 1. Means * standard errors for milk production in animals treated with 500mg of two

commercial rbST every 14 days over a period of 70 days
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Figure 2. Mean + standard error DM ingestion in animals treated with 500mg of two
commercial rbST every 14 days over a period of 70 days
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Figure 3. Mean + standard error NEFA concentration in plasma of animals treated with
500mg of two commercial rbST every 14 days over a period of 70 days
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4 Consideracdes Finais

O rbST é uma das ferramentas mais extensivamente estudada na
bovinocultura, contribuindo para ganhos em produtividade dos rebanhos e
lucratividade dos produtores. Além disso, € uma tecnologia que se configura como
segura para 0s animais, pois aumenta a eficiéncia produtiva, mantendo a saude e o
bem-estar das vacas leiteiras.

As duas formulagbes contendo rbST disponiveis no mercado brasileiro se
comportam de forma distinta em decorréncia do mecanismo de liberacdo do horménio
ser diferente. Com isso, é possivel determinar a existéncia de diferencas quanto a
producdo de leite, ingestdo alimentar e modulagbes no metabolismo dos animais
tratados.

Dessa forma, conclui-se que vacas tratadas com rbST-Boostin®/rbST-Fast
produzem mais leite com maior ingestdo de MS e maior lipomobilizacdo do que vacas
suplementadas com rbST-Lactotropin®/rbST-Slow. Esta maior mobilizacdo das
reservas de tecido adiposo é demonstrada pela maior variacdo de peso corporal bem
como pelas maiores concentracdes plasmaticas de AGNE nas vacas tratadas com
rbST-Boostin®/rbST-Fast.
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assinatura

eletronica 62, § 12, do Decreto n? 8.539, de 8 de outubro de 2015.

A autenticidade deste documento pode ser conferida no site

% http://sei.ufpel.edu.br/sei/controlador_externo.php?

acao=documento_conferir&id_orgao_acesso_externo=0, informando o cddigo verificador 0968386 e
o codigo CRC 61BDA148.

Referéncia: Processo n? 23110.014131/2020-84 SEIn2 0968386
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