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Apresentacao

A comissdo organizadora, o Nucleo de Estudos em Suinocultura (NESUI) e a Wisenetix
Brasil tiveram o prazer de realizar o 1X Simpdsio Mineiro de Suinocultura, a VI Conferéncia
Internacional de Suinocultura e o 11 Encontro de Suinocultores. O tema central desta edicéo foi
""Nutricdo e microbiota na suinocultura: do micro ao macro*'. Consolidado como o melhor
evento de nutricdo de suinos do Brasil, esperamos compartilhar conhecimento e solugdes para
contribuir com ganhos econdmicos para a cadeia suinicola. Para conferenciar o tema escolhido
foram convidados renomados pesquisadores, nacionais e internacionais, e profissionais da
suinocultura. De antemdo agradecemos aos 6rgdos e empresas patrocinadoras que viabilizaram a
realizacdo de mais uma edicdo do evento. Agradecemos a presenca de todos 0s congressistas,

palestrantes e moderadores que aceitaram nosso convite.
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IMPORTANCIA DA MICROBIOTA NA SUINOCULTURA: INSIGHTS DE
UMA META-ANALISE

Ines Andretta®, Bruna Schroeder?, Gabriela Miotto Galli®, Alicia Zem Fraga?

1 Universidade Federal do Rio Grande do Sul.
2 Universidade Federal de Minas Gerais.

O sistema digestivo é amplamente reconhecido pelo seu papel na digestdo dos alimentos e
na absorcdo de nutrientes. Contudo, a funcdo intestinal esta também associada a diversos aspectos
da saude, incluindo acGes relevantes para a imunidade dos animais (Vighi et al., 2008). Por essa
razdo, o termo "salde intestinal" tem sido cada vez mais utilizado em vérias areas, inclusive na
nutricdo animal.

A salde intestinal € um conceito complexo, que pode englobar a estrutura e funcdo da
barreira do trato gastrointestinal, uma microbiota normal e estavel, um bom estado imunoldgico,
alem da digestéo eficaz dos alimentos e absorc¢éo de nutrientes (Celi et al., 2017). Compreender 0s
mecanismos complexos que mantém a saude intestinal é desafiador. Porém, como a microbiota
apresenta uma relacdo importante com o desempenho dos animais (Figura 1), € provavel que a

caracterizacdo da microbiota intestinal seja uma parte importante desta tarefa.
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Figura 1. Funcdes da microbiota intestinal que podem ser diretamente associadas com o desempenho dos suinos.

A disponibilidade de informac6es nessa area é crescente e muitos estudos sugerem que
caracteristicas especificas da microbiota do animal possam ser utilizados como biomarcadores para

potencialmente avaliar a satde e funcionalidade intestinal (Bischoff, 2011). O grande avango no
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entendimento da populagdo de microrganismos residentes no trato gastrointestinal também
forneceu evidéncias claras de que a microbiota intestinal € um dos principais elos entre a
produtividade animal e as doencas (Celi et al., 2019). Apesar dos esfor¢os recentes, a extensdo do
impacto da microbiota intestinal no desempenho dos hospedeiros ainda ndo é bem compreendida
na producdo de suinos (Conway, 1994).

Insights de uma revisdo-sistematica e meta-analise

Um estudo recente desenvolvido por Schroeder (2023) pode auxiliar no entendimento da
relacdo entre a microbiota intestinal ou fecal e o desempenho dos suinos. Neste projeto, a literatura
cientifica disponivel foi consultada para avaliar estudos que comparavam a microbiota de animais
de alto e baixo desempenho.

Esta revisdo sistematica foi baseada em uma pesquisa estruturada e elaborada realizada por
meio de métodos de busca online. A estratégia de busca foi planejada e executada para identificar
0 maior numero possivel de estudos sobre o tema usando a declaracdo PRISMA. Os artigos foram
rigorosamente selecionados, sendo avaliados aqueles que focavam nas caracteristicas da
microbiota intestinal/fecal associadas a animais de fenétipos de alto e baixo desempenho
(relacionados as caracteristicas de crescimento, como peso corporal, ganho de peso diario ou
eficiéncia alimentar) na producéo de suinos.

Artigos obtidos por buscas online (2.358 referéncias) foram criticamente avaliados e
exclus@es sucessivas foram realizadas até a obtencdo de um banco de dados com 19 estudos. A
primeira observacdo importante sobre o banco de dados diz respeito a variabilidade uma vez que
os estudos diferiram entre si em termos de origem, genética e sexo dos suinos utilizados nos
experimentos. Dos estudos identificados, 10 focaram na fase de terminacdo, enquanto 8
publicacbes focaram na fase de crescimento. Embora as fases p6s-desmame sejam reconhecidas
como as mais criticas para a producao de suinos, apenas um estudo avaliou a relacdo entre a
microbiota intestinal e o desempenho de leitGes recentemente desmamados. O objetivo é também
relativamente novo na literatura, com os primeiros estudos identificados publicados em 2017.

Diferentes metodologias foram utilizadas para avaliar a microbiota intestinal em suinos
com fenotipos de alto e baixo desempenho de crescimento. Além disso, diferentes critérios foram
usados ao classificar os fendtipos como de alto e baixo desempenho de crescimento, mas a maioria

dos estudos (47%) utilizou o critério de ingestao alimentar residual.
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Outra variagdo importante entre os estudos foi o local de coleta das amostras. A maioria
dos estudos (42%) coletou apenas fezes dos animais, enquanto outros estudos coletaram contetido
digestivo (26%), fezes e conteudo digestivo (21%), ou mucosa e contetdo digestivo (11%) para
identificar a microbiota e o status inflamatorio dos animais. Estudos que coletaram amostras de
tecido também apresentaram variagdes no segmento coletado. Nenhum estudo coletou amostras
do trato completo, mas a maioria utilizou o segmento do ileo como referéncia no intestino delgado,
enquanto para o intestino grosso, o ceco foi o segmento de referéncia.

Considerando o método de analise dessas amostras, 15 estudos utilizaram sequenciamento
de 16s rRNA para identificacdo taxondmica de bactérias, enquanto 1 estudo utilizou metagenémica
de novo. Dentre eles, apenas 3 estudos compararam as metodologias (16s rRNA x metagendmica
shotgun) para animais com diferentes fendtipos de baixo e alto desempenho. Além disso, para
estudos analisados por sequenciamento de 16s rRNA, a regido V3-V4 do gene 16S rRNA
bacteriano foi a mais estudada (76%), seguida pelas regides V4-V5 (12%) e V4 (12%).

Todos os estudos tiveram o mesmo objetivo de entender melhor a ligacdo entre a
microbiota intestinal e o desempenho de crescimento animal. Embora haja variabilidade nas
conclusdes, a maioria encontrou respostas conclusivas semelhantes (84%) quanto a existéncia da
relacdo entre microbiota e desempenho do hospedeiro. Além disso, esses estudos mostraram que
existem diferencas na composi¢cdo da microbiota entre os dois grupos de animais (alto e baixo
desempenho de crescimento) e que essas diferencas podem ser potencialmente usadas para
distinguir individuos quanto a eficiéncia de crescimento. No entanto, os marcadores especificos
diferiram significativamente entre os estudos, ndo sendo possivel definir claramente qual/quais
microorganismos deveriam compor uma ‘“assinatura’ para prever bons desempenhos nos animais.

A comparacdo entre as métricas de diversidade nos grupos de alto e baixo desempenho
também ndo foram constantes entre os estudos (Figura 2). Assim, foram observadas condi¢cGes em

que a diversidade era semelhante, maior ou menor nos grupos de desempenho superior.
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Figura 2. Comparacéo entre a diversidade observada nos grupos de alto desempenho em relagéo aos grupos de

baixo desempenho zootécnico.

Diversos fatores sdo conhecidos por influenciar a microbiota intestinal dos animais,
incluindo gendtipo (Turnbaugh et al., 2006) e sexo dos animais (Lee et al., 2017). Além disso, a
microbiota intestinal dos suinos apresenta uma composicao e diversidade dindmicas que mudam
ao longo do tempo e ao longo de todo o trato gastrointestinal. Apesar de alguns estudos terem
mostrado possiveis ligacdes entre a microbiota intestinal e a eficiéncia alimentar, ainda é
necessario um maior entendimento sobre a variabilidade das respostas encontradas quanto a
influéncia na composi¢cdo da microbiota animal. Nesta revisdo, observamos que a maioria dos
estudos apresentaram respostas relacionadas a microbiota. Porém, a variabilidade nas respostas
dificulta uma compreensdo clara para a tomada de decisdes. Existem bactérias da mesma familia
que estdo positivamente correlacionadas com o desempenho de crescimento, enquanto outras tém
0 impacto oposto, indicando a necessidade de estudar a diferenciacdo de bactérias em espécies ou
subespécies. Nesse sentido, sdo necessarios mais estudos para confirmar a causalidade nestas
relacGes.

Este estudo mostrou que ha uma necessidade de uniformizar as metodologias utilizadas
para determinar as diferencas entre grupos de alto e baixo desempenho. A padroniza¢do dos
métodos experimentais (por exemplo, local de coleta de amostras) e analiticos (por exemplo,
técnicas de sequenciamento) também é necessaria. A diversidade nas respostas finais entre 0s
estudos para ambos os bancos de dados merece atencdo e futuros estudos devem ser realizados

para uma possivel complementaridade das respostas encontradas.
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NUTRICAO, MICROBIOTA E SISTEMA IMUNE: TRIADE PARA
MELHOR DESEMPENHO E SAUDE

Luiz Felipe Caront

1 Universidade Federal do Parana
Ifcaron@ufpr.br

O conceito de imunidade trata da capacidade de controle de uma determinada enfermidade
numa populagdo definida, representado pela protecdo individual direta e da protecéo indireta a
individuos as vezes ndo protegidos, mas na realidade que se encontram, permite que a manifestacédo
da enfermidade seja minimizada ou ate evitada.

Torna-se claro, a partir do ponto conceitual, que esta se tratando do ambiente, mais que do
proprio individuo, ou o que se poderia chamar de imunidade populacional. Na area veterinaria isto
é tdo, ou mais importante, do que na area humana, visto que a qualidade do ambiente onde o animal
é criado reflete o desempenho do mesmo. Neste ponto o suino assume um dos capitulos mais
importantes, ja que se pode provar que quanto maior a pressao infecciosa de um dado ambiente,
menor serd o desempenho dos animais.

Entdo, num primeiro momento, deve-se investir na imunidade, ou o que seria investir na
capacidade que o animal tera de reagir frente a um antigeno, afim de se controlar, e erradicar se
possivel, enfermidades que assumem um risco importante para a satde do animal e principalmente
que estejam relacionadas a barreiras sanitarias. O controle compulsério de muitas destas
enfermidades, como € o caso de peste suina, doenca de Aujeszky e outras como PRRS e PED,
contempla a necessidade de imunidade de rebanho, uma vez que toda a populacéo de animais deve
estar livre e a producdo concomitante ocorrera em ambientes também livres.

Toda vez que ndo houverem investimentos coerentes em imunidade populacional para estas
doencas, 0 abate sanitario assume importancia, e isto nos difere da area humana, obviamente, mas
imputa um conhecimento cada vez melhor destes conceitos e suas aplicagdes minimizando
prejuizo. E ao mesmo tempo que estas importantes barreiras sanitarias exigem bons programas de

controle, o investimento na imunidade de rebanho para o controle de enfermidades comuns deve
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dar o retorno necessario ndo apenas na satide dos animais mas no seu desempenho. Neste momento
a construcdo de um sistema imune chamado inato é fundamental para a qualidade da resposta. E
isto se traduz em boas medidas de manejo nutricional e ambiental. A construgéo de barreiras nas
mucosas do animal garantira o bloqueio na entrada de muitos desafios e o inicio de respostas
especificas se torna mais eficaz, auxiliando no resultado da vacinag&o.

Pode-se imaginar que a Vacinagdo € 0 processo mais importante para resultar em
imunidade de um rebanho suino e assim se chegar a um ideal. Esta percepcdo se da pela
especificidade deste processo, afinal quando se tem um alvo definido, a implementacdo de um
programa vacinal é direcionada a este alvo, e assim se assume, chega-se a imunidade de rebanho
por este caminho.

Atualmente deve-se praticar uma visdo mais aplicada ao manejo geral destes suinos para
culminar com imunidade populacional, e isto significa investimentos na qualidade nutricional, no
manejo de melhoradores de desempenho, no uso de antibidticos para outros fins, na ambiéncia,
qualidade de méo de obra, além de praticas de vacinacdo. O tecido linfoide associado a mucosa
(MALT) é um componente bem desenvolvido nos suinos. O componente intestinal deste tecido
mucoso chama-se GALT (tecido linfoide associado ao intestino) e responde por aproximadamente
80% de todo o potencial imune do MALT, composto por uma complexa organizacdo de 6rgaos
primarios e secundarios.

E por isto mesmo que além, ou mais, do que os protocolos de vacinagdo, os investimentos
que possam garantir integridade intestinal, integridade do sistema respiratorio e nutricdo
balanceada, irdo gerar a imunidade adequada. Quanto maior o numero de animais resistentes a
infeccdo, por diferentes motivos, menor sera a transmissédo lateral entre os contatos a partir da
entrada do patdgeno na granja e maior serd a chance de que o mesmo seja controlado e até
eliminado. Outro fator importante € a microbiota destes individuos, onde muitas bactérias
benéficas colonizam os animais e o proprio ambiente, e até outras que, sob controle, ndo afetam a
salde, e geram um ambiente competitivo para instalacdo de micro-organismos patogénicos.

O desenvolvimento funcional do intestino, como 6rgdo digestivo e absortivo, esta
intimamente relacionado ao desenvolvimento do mesmo como 6rgdo imune. Naturalmente como
0 intestino esta relacionado ao acesso do alimento e este interligado com seu proprio
desenvolvimento também ndo é surpresa se observar que a privacdo do alimento afete a sua

maturacdo. A dindmica do processamento antigénico no GALT segue uma sequéncia similar ao
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que ocorre via sistémica, com diferencas no acesso original e amostragem do antigeno por
enterdcitos e células M principalmente.

Apb6s a entrada do patdgeno, muitas alteracBes estruturais ocorrem no intestino,
relacionadas a permeabilidade, infiltracdo celular, aumento das criptas, da produgdo de muco e
enzimas, além das respostas especificas. Dentre tantos fatores, a composi¢do Otima da dieta,
associada a microbiota intestinal, determina um resultado de altissima sensibilidade quando o
objetivo é balancear o custo imune e o0 desempenho. Em experimentos controlados, a constituicdo
6tima da dieta, associada a bactérias intestinais, resulta em maior ganho de peso, comparados a
animais SPF, o que ndo se observa quando as condic¢des da dieta e da microbiota ndo sdo as ideais.
Em relacdo a microbiota, nem sempre € simples buscar o ideal pois este ainda demanda
conhecimento. Mais do que niveis de exigéncia nutricional, o que é bem conhecido e ainda em
evolucdo. Nao se pode trabalhar num ponto de excesso, mas sim de balango que ira gerar o ponto
de equilibrio entre o que ¢ inflamacdo a nivel intestinal e o0 que é resposta adequada com o menor
desgaste energético. Muitos estudos revelam que animais em condi¢cdes SPF tem uma demanda
metabolica de energia 10-30% menor do que os convencionais. Como esta condi¢do nao € a
realidade pratica, em termos de manejo o preferivel é a presenca de uma microbiota ideal nas
primeiras semanas, 0 que determinard um sistema imune de alta qualidade, para ao longo dos
periodos produtivos culminar com maiores ganhos. E naturalmente, uma vez este sistema maduro,
as condicdes de criacdo dentro de um ideal nutricional e de ambiente, com o menor nivel de desafio
para uma situacao de regulacdo intestinal. Conceitualmente a melhor maneira de reagir contra as
agressoes no intestino, sera evitando a ligacdo do antigeno aos enterdcitos. Isto pode ser alcancado
por meio de agentes inespecificos, como proteinas antimicrobianas, além do proprio muco, ou
mais especificamente com a geracdo de anticorpos no lumen intestinal. Na préatica os conceitos de
nutricdo aplicados a imunologia tem permitido compreender que, além da chamada nutricdo de
precisdo, onde niveis muto especificos de nutrientes e discriminados em diferentes fases, alteram
positivamente 0 comportamento imune, bem como a composicdo dietética associada as fibras
especialmente, determinam o balanco de Acidos graxos de Cadeia Curta. Este balanco de fibras €
crucial para o equilibrio da populacdo bacteriana e consequentemente resposta ideal a desafios
aléem do crescimento adequado. Bem como niveis de aminoacidos e nucleotideos especificos
modulam respostas humorais (de anticorpos) ou celulares ao longo da vida, é condi¢édo clara de

sucesso 0 investimento na gestacdo e lactacdo. Pois nestes momentos situa-se a prevencédo de
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muitos problemas e preparacéo para a resposta futura, com condicdes ideais de colostro e uma
inflamacao adequada associada ao momento de plasticidade pré-desmame. A prova disto é que na
lactacdo o leite proporciona uma vantagem nutricional para os Lactobacillus. Do dia 7 ao 21 95%
das bactérias sdo estritas anaerdbicas (Firmicutes, Bacteriodetes e Proteobacteria). A abundancia
de Firmicutes (54.0%), Bacteroidetes (38.7%) e Proteobacteria (4.2%) muda para Bacteroidetes
(59.6%), Firmicutes (35.8%) e Proteobacteria (1%) depois do desmame, indicando que os filos séo
0s mesmos, variando apenas a abundancia pré e pds desmame. E evidente que a modulacio da
microbiota intestinal € apenas uma das caracteristicas que determinam as possibilidades atuais.
Mas neste sentido os aditivos nutricionais disponiveis atualmente, alternativos ou ndo, quando de
forma robusta incrementam os parametros produtivos e sanitarios, focam, de um lado, como a
microbiota intestinal pode afetar e alterar as células imunes, ndo apenas no GALT, e de outro lado,
como estes aditivos podem fazer que as celulas imunes afetem a microbiota. Ou seja, € uma
engrenagem muito sensivel e nutricionalmente, pode-se determinar componentes muito claros e
praticos da producdo, como desempenho, salde, bem estar, comportamento social, aspectos
reprodutivos, entre outros. O incremento no conhecimento da dinamica envolvida na resposta
imune mucosa nos ultimos anos, tem permitido o desenvolvimento de medidas que, especialmente
para 0s suinos, podem otimizar a producéo, garantindo o equilibrio sensivel entre resposta imune
e desempenho, dependente das interacdes envolvidas com o maior érgao do sistema imune, O
INTESTINO.
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HOST-MICROBIOME INTERACTIONS IN EARLY LIFE:
INTERSECTION BETWEEN NUTRITION AND HEALTH

Andres Gomez!
! Department of Animal Science, University of Minnesota, Twin Cities

The gut microbiome, the trillion of microorganisms that colonize the gastrointestinal tract
plays critical, play critical and indispensable roles in pig physiology. The first days of life are of
paramount importance for the development this microbiome and how it interacts with the pig, with
physiological consequences that extend along the life course. From the first maternal microbial
inoculum to the environmental microbiome, pioneering microbes begin orchestrating a fine
molecular crosstalk with the newborn immune system to facilitate colonization. In this
energetically demanding process, immune repression and modulation allows for the first maternal
skin, gut and vaginal microbes to colonize the immature gut, further seeded by the microbiome
from the environmental and maternal colostrum and milk. However, use of antibiotics for growth
promotion, particularly during the lactation phase, interferes with this colonization process,
limiting microbial seeding, and likely sparing the animal from the significant energetic expense of
immune repression. Hence, the effectiveness of antimicrobials for boosting rapid growth in young
pigs. In this talk, the importance of the first microbiome for the young pig is discussed in the
context of critical immune and nutritional functions, and placing particular importance on how
these first microbes shape physiological performance beyond the perinatal period. In addition, the
value of different antibiotic alternatives is discussed, showing data justifying their potential role
in simultaneously shaping intestinal health and animal growth, while reducing their negative
impact on one health construct. Finally, the talk highlights the potential importance of preserving
environmental microbes as the first probiotics for increasing early microbial exposures in the
newborn pig gut, possibly impacting performance and immune resilience at weaning. At the end
of the talk, the need of considering the first days of life as the best window for boosting pig

performance and health, via gut microbiome modulation, is emphasized.
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CONNECTING THE DOTS: USING THE MICROBIOME FOR
NUTRITIONAL DECISIONS IN SWINE INDUSTRY
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Introduction

In swine production, gut health is critical for optimizing growth, productivity, and overall
animal welfare. A healthy gut ensures efficient nutrient absorption, strong immune responses, and
protection against pathogens, ultimately reducing the need for antibiotics and enhancing feed
efficiency. Gut health significantly influences performance metrics such as growth rates, feed
conversion ratios, and reproductive success, making it a focal point for improving swine
production systems. One way to maintain gut health is by managing the microbiome that resides
there. The microbiome, consisting of a complex community of microorganisms in the
gastrointestinal tract, plays a vital role in animal health and performance. These microorganisms
aid in nutrient digestion, produce essential vitamins, and protect against pathogenic bacteria. A
balanced and diverse gut microbiome is associated with improved digestion, enhanced immune
function, and better overall health, directly impacting swine growth and productivity (Gresse et
al., 2017; Wang et al., 2017). Moreover, it is not just the presence of these microorganisms that
matters, but their functional activities. Metabolomics, the study of metabolic processes, provides
insight into the biochemical activities of the microbiome, revealing how these microorganisms
influence host metabolism and health. Understanding the function of the microbiome can help
identify the specific metabolic pathways that contribute to improved digestibility, nutrient
utilization, and overall animal performance (Nicholson et al., 2012). Using the right tools from
bioinformatics, multivariate analysis, and machine learning methods, we can better understand the
complex relationships between the gut microbiome, metabolomics, and nutrition metrics such as
digestibility. These advanced techniques enable us to analyze large datasets and uncover patterns
that link microbial activity with health and performance outcomes (Li et al., 2019). Given this, |
pose a question: How many times have you encountered a paper where the authors identified

differences in performance but did not find significant differences in the microbiome? In
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contrast, how often do you find differences in the microbiome without corresponding
differences in performance or health? The question remains: Is the microbiome truly playing a
role, or is it just another scientific trend?

Therefore, the goal of my presentation is to connect the dots by examining how microbiome
can genuinely impact performance and health. 1 will clarify some of interventions that is used to
modulate the gut microbiome and how we can use the current knowledge on microbiome to make

decision related to swine nutrition.

What is gut health?

Gut health is a multifaceted concept that plays a critical role in animal health and
productivity. It encompasses various components, including the epithelium, the immune response,
and microbiome, each interacting through the intake of feed and nutrients. Understanding these

components and their interactions is crucial for optimizing animal welfare and performance.

Microbiota

Epitélio

Almenios @ radrienizs

Figure 1. Interaction between components of gut health: microbiota, epithelium, immune response, and feed/nutrients.
The gut microbiota directly influences the integrity of the epithelium and the host's immune response, while the
epithelium and immune system, in turn, modulate the composition and function of the microbiota. Feed and nutrients
play a crucial role in shaping the gut microbiota and maintaining the overall health of the intestinal system (Adaptated
from Peng et al., 2021).

Epithelium: The intestinal epithelium forms a critical barrier between the external
environment and the host's internal milieu. This single layer of cells not only facilitates nutrient
absorption but also acts as a frontline defense against pathogens. The integrity of the epithelial
barrier is essential for preventing infections and maintaining gut health. Damage to the epithelial

cells can lead to increased intestinal permeability, often referred to as "leaky gut," which allows
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pathogens and toxins to enter the bloodstream, triggering systemic inflammation (Turner, 2009).
Interactions between the microbiome and the epithelium are crucial for maintaining this barrier.
Certain commensal bacteria produce metabolites, such as SCFAs, which strengthen epithelial cell
junctions and promote the production of mucus, enhancing barrier function (Peng et al., 2021).
Additionally, epithelial cells secrete antimicrobial peptides in response to microbial signals,
providing further protection against pathogenic bacteria.

Immune Response: The gut-associated lymphoid tissue (GALT) represents the largest
immune organ in the body and plays a vital role in gut health. The immune system in the gut must
strike a delicate balance between defending against harmful pathogens and tolerating beneficial
commensal microorganisms and dietary antigens. This balance is maintained through complex
interactions between immune cells, epithelial cells, and the microbiota (Peng et al., 2021). A robust
immune response in the gut is crucial for preventing infections and supporting overall health.
Dysregulation of immune responses can lead to inflammation and diseases such as post weaning
diarrhea (PWD). Gut microbiota plays a vital role in preventing these issues. Studies have shown
that microbiota influences the development and function of the gut immune system, with specific
microbial species promoting the differentiation of regulatory T cells that suppress inflammatory
responses (Round and Mazmanian, 2009).

Microbiota: The gut microbiome is a complex community of microorganisms residing in
the gastrointestinal tract. These microorganisms play an important role in the digestion and
absorption of nutrients, and overall animal health. This community includes bacteria, fungi,
viruses, and archaea. Key bacterial phyla in the swine gut microbiome consist of Firmicutes,
Bacteroidetes, and Proteobacteria. Each of these phyla contributes uniquely to the host’s health
and metabolic functions (Looft et al., 2012). For instance, specific bacterial populations can
ferment indigestible carbohydrates into short-chain fatty acids (SCFAS), which serve as an energy
source for the host and have anti-inflammatory properties (Flint et al., 2012).

A balanced and diverse gut microbiome is associated with improved digestion, enhanced
immune function, and overall better health. For instance, microbiota synthesizes essential
vitamins, such as vitamin K and B vitamins, are viral for various metabolic functions (LeBlanc et
al., 2013). However, disruptions in the gut microbiota, defined as dysbiosis, can lead to various
health issues, including inflammatory diseases and reduced growth performance (Gresse et al.,

2017). To better understand these impacts, recent advances in high-throughput sequencing and
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metagenomics have provided detailed insights into the gut microbiota, highlighting its role in
maintaining host health.

The relationship between the microbiota, epithelium, and immune response is critical for
maintaining gut health. Nutrients and dietary components significantly influence these
interactions. For example, dietary fibers promote the growth of beneficial bacteria that produce
SCFAs, which enhance the epithelial barrier function and modulate immune responses
(Macfarlane and Macfarlane, 2003). Disruptions in these interactions can lead to dysbiosis and
compromised gut health, highlighting the importance of a holistic approach to managing gut
health.

Integrative Analysis of the Swine Microbiome

The integration of microbiome and metabolomic analyses has revolutionized our
understanding of swine nutrition and health. While these techniques are often complementary, they
offer distinct insights and have specific strengths and limitations that are crucial to understand for
their effective application in swine research.

The 16S rRNA gene sequencing focuses on a specific region of the bacterial genome,
providing a cost-effective method for taxonomic classification of microbial communities. This
gene sequencing helps identifying the presence and relative abundance of a bacterial taxa.
However, this technique offers limited insight into functional capabilities. In a pivotal study,
Holman et al., (2017) utilized 16S rRNA sequencing to characterize the core microbiome of
commercial pigs across different gastrointestinal locations. They found that diet composition
significantly influenced microbial diversity, particularly in the ileum and colon, highlighting the
importance of 16S rRNA in understanding how nutritional interventions shape microbial
communities.

Metagenomics, in contrast, involves sequencing all genomic material in a sample, offering
a more comprehensive view of the microbiome's functional potential. This approach can identify
not only bacteria but also viruses, fungi, and other microorganisms, providing insights into the
metabolic capabilities of the entire microbial community. Xiao et al., (2016) used metagenomic
sequencing to investigate the impact of dietary protein sources on the functional diversity of the

pig gut microbiome. Their analysis revealed significant differences in the abundance of genes
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related to amino acid metabolism and carbohydrate utilization, demonstrating metagenomics'
power in explaining how diets can influence microbial functions.

Metabolomics complements these genomic approaches by focusing on the small molecule
metabolites produced by both the host and its microbiome. This technique provides direct evidence
of metabolic activities and can demonstrate the functional outcomes of microbial host interactions.
He et al. (2023) combined NMR-based metabolomics with 16S rRNA sequencing to study the
effects of dietary fiber on gut microbiota and metabolite profiles in growing pigs. Their approach
identified specific correlations between bacterial taxa and metabolites, offering insights into the
mechanisms by which dietary fiber promotes gut health.

The differences between these techniques have important implications for swine nutrition
research:

* Resolution and Scope: While 16S rRNA sequencing provides a broad overview of
bacterial community structure, metagenomics offers a finer resolution and broader scope,
including functional genes and non-bacterial microbes. Metzler-Zebeli et al., (2015) demonstrated
this by using both techniques to study the impact of dietary calcium on the pig gut microbiome,
demonstrating that metagenomics identified functional shifts not apparent from 16S data alone.

« Functional Insights: Metagenomics and metabolomics offer complementary functional
understanding. Yang et al., (2017) integrated metagenomic and metabolomic data to investigate
the effects of different dietary protein levels on piglet gut health. They found that while
metagenomics revealed changes in microbial gene abundance, metabolomics identified
corresponding shifts in metabolite concentrations, providing a more complete picture of dietary
impacts.

» Host-Microbe Interactions: Metabolomics is particularly powerful for understanding
host-microbe interactions. He et al., (2023) used metabolomics to study how probiotic
supplementation affects the metabolic profiles of piglets, resulting in changes in metabolites
related to energy metabolism and immune function that couldn't be inferred from genomic data
alone.

* Biomarker Discovery: The integration of these techniques improved biomarker
discovery. Quan et al., (2020) combined 16S rRNA sequencing, metagenomics, and metabolomics

to identify potential biomarkers for feed efficiency in pigs. Their multi omics approach revealed
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microbial and metabolic signatures associated with feed efficiency that could not be detected by a
single method.

* Precision Nutrition: The comprehensive insights provided by integrating these
techniques support the development of precision nutrition strategies. Wang et al., (2017) used a
combination of 16S rRNA sequencing and metabolomics to evaluate the effects of different fiber
sources on gut health in weaned piglets, enabling the formulation of more effective dietary
interventions.

* Disease Resistance: Understanding the microbiome's role in disease resistance benefits
from multi-omics approaches. Niederwerder, (2017) used 16S rRNA sequencing to identify
microbial markers associated with resistance to porcine reproductive and respiratory syndrome
virus (PRRSV), while subsequent metabolomic studies by Ding et al., (2018) demonstrated how

these microbial changes influence host metabolism during infection.

Microbiome Simultaneously Impacts Various Biological Systems in Swine

The gut microbiome plays a crucial role in modulating multiple biological systems in pigs,
significantly influencing swine physiology and production. This literature review explores the
complex relationships between the porcine microbiome and four key areas: systemic metabolism,
local immune responses, epithelial barrier function, and the gut-brain axis in the context of swine

production and nutrition.

Systemic Metabolism

The gut microbiome strongly interacts with the pig's systemic metabolism, influencing
nutrient absorption, energy balance, and metabolic processes. Metabolites produced by gut
bacteria, particularly short-chain fatty acids (SCFASs), play a significant role in energy homeostasis
and metabolic regulation in swine. Yang et al., (2017) demonstrated that early colonization of pig
intestines with Bacteroides fragilis improved intestinal immunity and metabolic adaptation.
Integrating microbiome data with systemic metabolic profiles can provide insights into how
dietary interventions affect overall metabolic health in pigs. A comprehensive study by Quan et
al. (2020) utilized metabolomics to explain the complex relationship between diet, gut microbiota,
and the host’s metabolism in pigs, offering a framework for future investigations in swine

nutrition.
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Local Immune Responses

The gut microbiome is linked to the pig's immune system, with gut-associated lymphoid
tissue (GALT) playing an important role in immune responses. A balanced microbiome supports
the development and function of the porcine immune system, improving the host's ability to
respond to pathogens. Niederwerder (2017) provided a seminal review on how commensal bacteria
shape the immune system in pigs, emphasizing the fine balance required for optimal immune
function in swine production. In contrast, dysbiosis can lead to immune dysregulation and
increased susceptibility to infections. Fouhse et al., (2016) explored how specific commensal
bacteria can influence immune development in neonatal piglets, demonstrating the microbiome's
direct influence on immune tolerance. Studying these interactions helps in developing strategies

to enhance immune health through microbiome modulation in swine.

Epithelial Barrier Function

The intestinal epithelium acts as an important barrier between the gut microbiome and the
pig’s internal environment. A healthy microbiome supports the integrity of this barrier, preventing
the translocation of pathogens and toxins. Moeser et al., (2017) provided a comprehensive review
of intestinal barrier function and its regulation in pigs, emphasizing the role of tight junctions.
Disruptions in the microbiome can compromise barrier function, leading to increased permeability
and inflammation. A study by Gresse et al. (2017) demonstrated how early-life microbial
colonization impacts intestinal barrier function in piglets, highlighting its importance in swine
health. Understanding the microbiome's role in maintaining epithelial barrier function is crucial

for preventing gastrointestinal diseases and developing effective strategies in pig production.

Gut-Brain Axis

The gut-brain axis represents the bidirectional communication between the gut microbiome
and the central nervous system in pigs. Microbial metabolites can influence brain function and
behavior, affecting stress responses and overall well-being. Luo et al., (2018) contributed to the
understanding of the gut-brain axis in pigs, highlighting its implications for swine welfare. More
recently, Trevisi et al. (2021) reported the mechanisms by which gut microbes modulate neural

circuits in pigs, particularly those involved in stress responses. Integrating microbiome data with
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neurological studies can explain how gut health impacts behaviors in swine,

approaches for improving animal welfare in production systems.
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Figure 2. Postulated mechanism of prebiotics, probiotics, synbiotics, and postbiotics and example effector molecules

utilized by them. Five mechanisms of action are postulated: (1) modulation of systemic responses; (2) modulation of

resident microbiota; (3) modulation of local immune responses; (4) enhancement of epithelial barrier function; (5)

systemic signaling via the nervous system.

Enhanced Decision-Making through Integrative Multi-Omics Analysis in Swine Nutrition

Integrative analysis of multi-omics data in swine nutrition research has become an effective

approach to understanding the complex interactions between diet, gut microbiome, and host

metabolism. The circles presented illustrate these intricate relationships in the ileum (Figure 3A)
and fecal (Figure 3B) samples of pigs under different dietary treatments (DDGS vs DDGS+AOP),

highlighting the importance of considering multiple biological parameters simultaneously.
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Figure 3. The circle plots illustrate the correlation networks between the microbiome, metabolomics,
and digestibility traits. Panel A represents ileal digestibility, while Panel B represents fecal digestibility. The
outer rings categorize the variables into microbiome (orange), metabolomics (purple), and digestibility (green).
Blue lines denote positive correlations, and red lines denote negative correlations, with a correlation cut-off set
at |r|=0.75. Orange dots represent DDGS, and yellow dots represent DDGS+AOP (Prebiotic).

The gut microbiome plays a crucial role in nutrient metabolism and overall health of pigs.
As demonstrated by Xiao et al., (2016), the porcine gut microbiome harbors a diverse array of
microbial genes that significantly influence nutrient digestion and absorption. The correlation
patterns observed in the circos, particularly the relationships between bacterial taxa and
digestibility parameters, align with these findings.

The multi-omics analysis of ileal samples from swine fed DDGS and DDGS+AOQOP diets
demonstrate the complex relationships between diet composition, nutrient digestibility, microbial
populations, and metabolite profiles, highlighting the detailed biochemical interactions occurring
in the small intestine.

The observed increase in abundance of most selected taxa in the DDGS+AOQP diet, except
for unclassified Lactobacillus, suggests a significant shift in the ileal microbiome. This alteration
could be attributed to the diverse nutrient profile provided by the combination of DDGS and animal
origin proteins. The differential response of unclassified Lactobacillus may indicate specific
substrate preferences or competitive advantages within this microbial niche. As noted by Stein and
Shurson (2009), DDGS can modify gut microbiota composition due to its high fiber content and

residual yeast components. From a biochemical perspective, the improved ileal digestible energy
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(IDE), standardized ileal digestibility of methionine (SID-Met) and tryptophan (SID-Trp), and
apparent ileal digestibility of ether extract (AID-EE) in the DDGS+AOQOP diet point to increase
nutrient utilization. This could be due to complementary amino acid profiles and improved protein
quality from the animal origin proteins. The increased AID-EE suggests better fat emulsification
and absorption, possibly due to changes in bile acid composition or secretion. These findings align
with the work of Zhai and Adeola (2013), who reported that the addition of prebiotics to DDGS-
based diets could improve amino acid digestibility in swine. The decrease in apparent ileal
digestibility of neutral detergent fiber (AID-NDF) in the DDGS+AOP diet is consistent with the
challenges associated with fiber digestion in the small intestine. This reduction might be due to the
higher fiber content in DDGS, which is less susceptible to enzymatic degradation in the ileum.
Urriola and Stein (2010) reported similar findings regarding fiber digestibility in DDGS-based
diets. The positive correlation between AID-EE and most bacterial taxa, except for unclassified
Lactobacillus, indicates a potential synergistic relationship between fat digestion and certain
microbial populations. This could be mediated through bile acids, which not only facilitate fat
emulsification but also act as signaling molecules that can influence microbial growth and
metabolism (Ridlon et al., 2014). The negative correlation with unclassified Lactobacillus suggests
this group may have different metabolic capacities or ecological roles in lipid metabolism. The
increase in taurine levels observed in the DDGS diet is associated with negative correlations to
AID-EE, Streptococcus agalactiae, unclassified Lactobacillaceae, and unclassified
Pasteurellaceae. Taurine, a sulfur-containing amino acid, plays an important role in bile acid
conjugation, osmoregulation, and antioxidant defense (Ripps & Shen, 2012). The negative
correlation with AID-EE could indicate a compensatory mechanism where lower fat digestibility
stimulates increased taurine production to enhance bile acid function and improve fat
emulsification. The inverse relationship between taurine and specific bacterial taxa suggests
potential microbial interactions with taurine metabolism. Some bacteria can deconjugate taurine
from bile acids, using it as a sulfur source or converting it to other metabolites. For instance, certain
gut bacteria can use taurine to produce hydrogen sulfide, which can affect gut health and function
(Devkota et al., 2012). This microbial taurine utilization could explain the negative correlations
observed. From a biochemical pathway perspective, the changes in amino acid digestibility (SID-
Met and SID-Thr) and their correlations with microbial populations highlight the intricate

relationship between protein metabolism and the gut microbiome. The transsulfuration pathway,

28




which connects methionine metabolism to taurine synthesis, may be particularly relevant here
(Stipanuk & Ueki, 2011).

For swine nutritionists, these findings have several practical implications:

* Formulation strategies: The complementary effects of DDGS and animal origin proteins
on nutrient digestibility suggest that careful blending of these ingredients could optimize amino
acid profiles and energy utilization. Nutritionists should consider the potential synergies between
these ingredients when formulating diets.

* Fiber considerations: The decreased AID-NDF in DDGS+AOP diets indicates a need
for strategies to improve fiber utilization. This could involve the use of exogenous enzymes or the
selection of DDGS sources with more digestible fiber fractions (Jaworski et al., 2015).

« Microbiome modulation: The shifts in microbial populations associated with different
diets suggest that nutritionists can potentially modulate the gut microbiome through dietary
interventions. This could have implications for gut health, nutrient absorption, and even immune
function.

* Taurine supplementation: The increased taurine levels in DDGS diets and its negative
correlation with fat digestibility suggest that taurine supplementation might be beneficial in certain
dietary contexts, particularly when fat digestibility is compromised.

* Multi-omics approach: This study underscores the value of integrating multiple data
types (digestibility, microbiome, metabolomics) in nutritional research.

This Integrated analysis reveals the complex biochemical networks involved in the
response to DDGS and DDGS+AOP diets, highlighting the significant impact of prebiotic
supplementation on gut microbiota and nutrient utilization. Understanding these interconnected
processes is important for optimizing diet formulations and improving gut health in swine
production. Future research should continue to employ multi-omics strategies to elucidate the
mechanisms underlying these observed relationships and to develop targeted nutritional
interventions that leverage the benefits of prebiotics in swine nutrition. The integration of
microbiome and metabolome data, as represented in these circos, provides a more comprehensive
understanding of the mechanisms by which dietary interventions affect pig health and

performance.
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Conclusion

A balanced and diverse gut microbiome is important for optimizing swine performance
through increased nutrient absorption, strong immune responses, and improved overall health.
Understanding the functional activities of the microbiome can explain the mechanisms by which
dietary interventions shape microbial communities and influence health outcomes. Microbiome
and metabolomic analyses can help identifying specific metabolic pathways that contribute to the
goal of improving animal performance. Thus, advanced techniques such as bioinformatics,
multivariate analysis, and machine learning helps to explain the complex relationships between
the gut microbiome, metabolomics, and nutritional metrics like digestibility. This comprehensive
approach provides a deeper understand of the factors influencing swine health and productivity,
which allows the developing of precision nutrition strategies. These strategies enhance animal
welfare, increase production efficiency, and promote environmental sustainability. Therefore, a
thorough interpretation and integration of microbiome data can help apply research findings to
practical management practices, ultimately reducing the need for antibiotics and improving overall
swine health and productivity.
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Introducéo

Quando pensamos em bactérias que causam doengas entéricas na suinocultura, tenho
certeza de que nomes como Salmonella Typhimurium, Escherichia coli, Lawsonia Intracellularis,
Brachyspira hyodysenteriae e Clostridium perfringens sdo 0s primeiros que vem a nossa mente.
No entanto, com o0s avangos das pesquisas em microbiota intestinal, outros nomes como
Ruminococcus, Lactobacillus, Eubacterium, Bifidobacterium, Veillonella, Faecalibacterium e
Arkemansia também deveriam fazer parte do nosso repertério de pensamento quando lidamos com
alguma doenca entérica na suinocultura.

Dr. Rangan Chatterjee, um médico inglé€s, escreveu um livro chamado “Como fazer uma
doenga desaparecer”. Neste livro ele menciona que, atraves da regulacdo do sono, dieta, estresse e
outros fatores, algumas doencas cronicas poderiam “desaparecer”. E dentre os topicos relevantes
discutidos, a microbiota intestinal é levantada como um dos principais pilares no auxilio ao
desaparecimento de doengas.

Na medicina humana, o universo complexo da microbiota intestinal na relacao entre satde
e na doenca ja vem sendo explorado hd décadas, e as associacdes entre a composi¢cdo do
microbioma intestinal e o estado de salde e doenca tém sido amplamente relatadas. Em uma
revisao sobre o papel do microbioma intestinal nas doencas cronicas, incluindo artrite reumatoide,
diabetes tipo 1, asma atdpica, sindrome do intestino irritavel, entre outras, (Vijay and Valdes,
2021), os autores detalharam a associa¢do complexa de alguns microorganismos e metabolitos

derivados do intestino associados a doenca crénica ou associados a auséncia de doenca (Figure 1).
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Figura 1. Representacdo esquematica da associacdo da composi¢cdo do microbioma intestinal e metabdlitos derivados
do intestino com doengas cronicas. As linhas solidas representam associac@es negativas e as linhas tracejadas

representam associages positivas do fendtipo da doenca com micrébios e metabdlitos intestinais (Vijay and Valdes,

2021).

Trazendo o enfoque para doencas entéricas na suinocultura, sera que esses mMesmos
conceitos se aplicam a suinos? Diante do questionamento, o objetivo dessa revisdo é compreender
como o microbioma intestinal esta envolvido na causalidade da disenteria suina e como 0S mesmos

podem ser explorados como forma de mitigacdo ou prevencdo da doenca na suinocultura.
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Abstract

The use of antimicrobials in swine production is an issue that concerns the whole world due to
their impact on animal and public health. This study aimed to verify the antimicrobial use in 29
commercial full-cycle farms in the midwestern region of the state of Minas Gerais, since this region
is a hub of intensive pig farming in Brazil, as well as the possible correlations between the use of
antimicrobials, biosecurity, and productivity. A total of 28 different drugs used for preventive
purposes were described. On average, the herds used seven drugs, exposing the piglets for 116
days and totaling 434.17 mg of antimicrobials per kilogram of pig produced. Just eight active
ingredients made up 77.5% of the total number of drugs used on the studied herds. Significant
differences were found between the variables, biosecurity score and number of sows, antimicrobial
amount and number of drugs, number of drugs and number of sows, and between productivity and
biosecurity scores. The use of antimicrobials was considered excessive in the swine farms in the
state of Minas Gerais compared to what was reported in Brazil and in other countries. Educational

measures and better control should be proposed to reduce the preventive use of antimicrobials.

Keywords: pig farming; animal health; biosecurity; antimicrobial; additives; resistance
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Context

Brazil is recognized worldwide for its intense swine production, being considered the
fourth largest producer and exporter of pork [1]. However, to achieve such conditions, it is
necessary to maintain strict biosecurity and food safety measures. In this case, one can mention
epidemiological control and animal health protection, which are governed by the National Program
for Suidae Health (PNSS) by the Ministry of Agriculture, Livestock and Supply (MAPA),
following the international recommendations of the animal sanitary code of the World
Organization for Animal Health (WOAH). As in other countries, Brazilian commercial pig
farming is concentrated in regional hubs. Among the swine producing regions, the state of Minas
Gerais stands out, having about five million pigs distributed in three expressive hubs: the Triangulo
Mineiro/Alto Paranaiba, Zona da Mata Mineira, and the central region.

The central region of the state has farms of different sizes, linked or not to the local
cooperative systems and with strong participation in the supply of the capital, Belo Horizonte. Pig
farming represents, together with poultry, a sector of great socioeconomic importance for the
region. However, the intense farming and agro-industrial activity and the high density of swine
per km2 require greater attention with epidemiological surveillance and more strict biosecurity
measures at the farm level, both to prevent the introduction of new pathogens and for the control
and containment of prevalent pathogens. In addition to biosecurity measures, the use of
antimicrobials is also one of the practices used to prevent and contain diseases on these farms.

According to a survey conducted by the WOAH, a large part of the 35 reporting countries
uses antimicrobials as growth promoters, and 57% of them do not have specific legislation for their
use. In countries where there are regulations, there is a list of antimicrobials that have some
restrictions for veterinary use [2]. In Brazil, the National Action Plan on Antimicrobial Resistance
in Agriculture (PAN-BR AGRO) was created with the general objective to guarantee the capacity
for treatment and prevention with effective drugs, used responsibly and with accessibility to all.
Such initiatives comply with the WHO, FAO, and WOAH Global Action Plan on Antimicrobial
Resistance, which consider the issue to be strategic for public health and global food security [3].

Van Boeckel et al. [4] describe that most countries do not collect or release data on the
veterinary use of antimicrobials. In Brazil, the intensive production system and national
regulations favor the continued use of antimicrobials in feed, while there is still little awareness

about biosecurity, where only reproduction nucleus farms are required to follow legislation [5].
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Previous studies have identified the use of large quantities of antimicrobials per kilogram of pork
produced on Brazilian farms as a preventive measure, as well as pointed out deficiencies in the
implementation of internal and external biosecurity measures [6,7]. The objective of this study was
to verify the use of antimicrobials in full-cycle commercial farms in the midwestern region of the
state of Minas Gerais, to determine possible correlations between the use of antimicrobials,

biosecurity, and productivity.
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Objetivo geral

Nos ultimos anos, a reducdo do uso de antibidticos na suinocultura tem sido uma pauta
importante em diversos lugares, incluindo Espanha, Dinamarca e Estados Unidos. Cada um desses
paises adotou estratégias especificas para enfrentar o desafio da resisténcia antimicrobiana e
promover praticas mais sustentaveis na criagdo de suinos. O objetivo da apresentacao é verificar
como se comportou o volume de producdo de carne suina a partir da implantacdo de politicas de
reducdo de antibioticos, ndo perdendo a clareza de que ndo ha nenhuma proposicdo de analisar
causa e efeito entre eles até porque o crescimento da producéo de suinos responde a varios fatores
muito além dos antimicrobianos, sejam numero de matrizes alojadas, peso dos terminados,
produtividade e varios outros. Mas, independentemente disso, observar a relacdo entre o uso de
antimicrobianos e a producdo nos permite projetar e pensar um dado importante: quantidade por

kg de carne produzida.
Situacao por paises produtores importantes com programas de controle implantados:

Espanha: O pais tem implementado programas rigorosos de monitoramento e controle do uso de
antibioticos nas granjas. Através de campanhas de conscientizacdo e treinamento dos produtores,
a Espanha tem conseguido reduzir significativamente o uso de antimicrobianos, focando na

prevencdo de doencas através de melhorias na biosseguranca e manejo dos animais.
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Figura 1. Venda de antimicrobianos veterinarios na Espanha 2014-2019 (mg/PCU). Fonte:
Resistenciaantibioticos.es/es
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Dinamarca: A Dinamarca ¢ um dos lideres mundiais na redugdo do uso de antibioticos na
suinocultura. O pais utiliza uma base de dados publica chamada VETSTAT, que monitora e relata

0 uso de antimicrobianos por granja e por veterinario. Além disso, a Dinamarca implementou
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politicas rigorosas que incluem a publicacdo de listas dos veterinarios que mais prescrevem
antibidticos, incentivando a responsabilidade e o uso racional desses medicamentos.

H& também o sistema de "Cartdo Amarelo” para o uso de antimicrobianos foi
implementado em 2010. Este sistema é voltado principalmente para a suinocultura e tem como
objetivo controlar e reduzir o uso excessivo de antimicrobianos nos animais. Funciona da seguinte
maneira: se um suinocultor exceder os limites de consumo de antimicrobianos estabelecidos pelas
autoridades, ele recebe um "Cartdo Amarelo". Este cartdo é uma adverténcia oficial que vem
acompanhada de uma ordem para reduzir o uso de antimicrobianos. Este sistema é parte dos
esforcos da Dinamarca para combater a resisténcia antimicrobiana, garantindo que o0s

medicamentos sejam usados de forma responsavel e sustentavel.

Os medicos-veterinarios nao podem vender medicamentos, e devem fazer visitas mensais a granja

llegal usar promotores de crescimento no desmame e engorda
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Figura 2. Quantidade de antimicrobianos nas prescrigcdes de medicamentos veterindrios e humanos na
Dinamarca. A iniciativa do cartaoc amarelo foi implementada em julho de 2010.
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Estados Unidos: Nos EUA, a reducéo do uso de antibiéticos na suinocultura tem sido alcangcada
atraves de uma combinacdo de estratégias, incluindo a melhoria da biosseguranca, eliminacéo de
doencas e manejo adequado dos animais. Programas como O Pipestone System tém sido
fundamentais, implementando principios baseados em cinco pilares: biosseguranca, eliminacéo de
doencas, manejo de desmame, desenvolvimento de unidades de reposicdo e monitoramento da
resisténcia antimicrobiana. Essas iniciativas mostram que, embora cada pais tenha suas
particularidades, a colaboracdo entre governos, veterinarios e produtores € essencial para 0 sucesso

na reducao do uso de antibidticos na suinocultura.
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Papel das empresas envolvidas na cadeia de producéo:

O papel das empresas fornecedoras e de suinocultura no sucesso da politica de reducéo de

antibi6ticos € importante e pode ser resumido em:
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Implementacéo de Boas Praticas: As empresas de suinocultura podem adotar préaticas de manejo
que reduzam a necessidade de antibidticos, como melhorias na biosseguranca, nutricdo adequada

e manejo sanitario.

Investimento em Pesquisa e Desenvolvimento: Investir em novas tecnologias e métodos

alternativos para prevenir e tratar doengas sem o uso de antibioticos.

Transparéncia e Monitoramento: Manter registros detalhados do uso de antibioticos e ser
transparente com os consumidores sobre as praticas adotadas.

Educacao e Treinamento: Oferecer treinamento continuo para funcionarios e produtores sobre o

uso responsavel de antibioticos e alternativas disponiveis.

Concluséao

Como descrito anteriormente, o propdsito dessa avaliagdo ndo é definir relaces de causa
e efeito entre reducdo do uso de antibioticos e volume de producdo de carne suina, mas observar
as trajetorias da producao de suinos em paises de suinocultura importante depois da implantacao
de programas de reducéo de antibidticos que guardam semelhancas com as nossas Portaria SDA
N°798, de 10 de maio de 2023 e a IN 04, de 13 de fevereiro de 2007. Como observado, a reducao
da utilizacdo de antimicrobianos nédo alterou trajetérias de crescimento da producédo de suinos nos

3 paises utilizados como exemplos.
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