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IMPACTO DO DESAFIO SAI\lITARIO NA VARIABILIDADE DO
DESEMPENHO, DA COMPOSICAO CORPORAL E DAS EXIGENCIAS
DE LISINA DE SUINOS EM CRESCIMENTO

RESUMO - Com a intensificacdo da producdo animal, é cada vez
mais comum que suinos estejam expostos a patégenos ou alojados em
condicdes inadequadas — situacfes que podem levar a ativagéo do sistema
imune. Objetivou-se com esse estudo avaliar o impacto de um desafio
sanitario na variabilidade do desempenho, da composicdo corporal e das
exigéncias de lisina (Lys) de suinos em crescimento. Foram utilizados dados
de uma populacdo de 40 fémeas suinas em crescimento (25,4 + 3,7 kg)
alojadas em condicbes sanitarias (CS) adequadas (n = 20), ou em CS
precarias e inoculadas com 5 mL de 2 x 10° UFC de Salmonella
Typhimurium (n = 20). Dados de consumo de ragéo diério (CRD) e de peso
corporal (PC) dessa populacdo foram ajustados utilizando uma funcéo
polinomial de primeira ordem. A deposicao proteica (DP) foi estimada em
funcdo do ganho de peso diario (GPD) estimado e da relacdo entre DP e
GPD observados. Essas variaveis foram integradas em uma equacao
fatorial para estimar as exigéncias diarias de Lys de cada individuo. Durante
a primeira semana experimental, animais em CS precéarias apresentaram
maior temperatura retal e maior e menor concentracdes séricas de
haptoglobina e albumina, respectivamente, que o0s animais em CS
adequadas. O desafio sanitario também reduziu o PC final em 9,5%, o GPD
em 20,3%, o CRD em 8,5% e a DP em 20,3%. Os suinos alojados em CS
precarias tiveram exigéncias de Lys 19,4% menores no 28° dia experimantal
e 9,9% menores durante toda fase experimental em relacdo aos alojados
em CS adequadas. Em relacdo a variabilidade individual, suinos em CS
precarias apresentaram CV maiores para PC (2,6%), GPD (9,7%), CRD
(6,0%), DP (9,7%) e exigéncias de Lys (7,9%) durante o experimento. Além
disso, as diferencas entre as exigéncias de Lys dos animais mais e menos
exigentes foram de 17% nas CS precarias e de 14% nas CS adequadas.
Esses resultados demonstram como um desafio sanitario pode reduzir PC,
GPD, CRD, DP e as exigéncias de Lys, além de aumentar a variabilidade
do desempenho, da composicédo corporal e das exigéncias nutricionais de
suinos em crescimento.

Palavras-chave: condicdes sanitarias, deposicdo proteica, método fatorial,
Salmonella Typhimurium



IMPACT OF A SANITARY CHALLENGE ON THE VARIABILITY OF
PERFORMANCE, BODY COMPOSITION AND LYSINE REQUIREMENTS
OF GROWING PIGS

ABSTRACT - Due to the intensification of livestock production, it became
common that pigs are exposed to pathogens or housed in poor sanitary conditions
(SC) - situations that can lead to the activation of the immune system. This study
aimed to evaluate the impact of a sanitary challenge in the variability of growth
performance, body composition and lysine (Lys) requirements of growing pigs. Data
from 40 growing female pigs (25.4 + 3.7 kg) that were either raised in Good SC (n =
20) or raised under poor SC and inoculated with 5 mL of 2 x 10° UFC of Salmonella
Typhimurium (n = 20) were used. Individual daily feed intake (DFI) and BW data from
this population were smoothed by linear regression. Protein deposition (PD) was
estimated considering predicted average daily gain (ADG) and the relation between
observed PD and ADG. These variables were integrated in a factorial equation to
estimate daily individual Lys requirements. During the first experimental week, animals
in the poor SC had higher rectal temperature, higher haptoglobin and lower albumin
concentrations than the animals in the Good SC. The sanitary challenge also caused
reductions of 9.5% for final BW, 20.3% for ADG, 8.5% for DFI, and 20.3% for PD. For
poor SC pigs, Lys requirements were 19.4% lower on day 28 and 9.9% lower
throughout the experimental phase if compared to Good SC pigs. When analyzing
individual pig variability, it was observed that animals in the poor SC had higher CV for
final BW (2.6%), ADG (9.7%), DFI (6.0%), PD (9.7%), and for Lys requirements (7.9%)
throughout the phase. Moreover, the differences in Lys requirements between the least
and the most demanding pigs were 17% in the poor SC, and 14% in the Good SC.
These results demonstrate how a sanitary challenge may reduce BW, ADG, DFlI, PD,
and Lys requirements; it also enhances the variability of growth performance, body
composition and Lys requirements of growing pigs.

Keywords: factorial method, protein deposition, Salmonella Typhimurium,
sanitary conditions



CAPITULO 1 - Consideracfes gerais
1 INTRODUCAO

A intensificacdo da producdo animal, aliada a menor capacidade das racas
modernas de se adaptar a perturbacdes ambientais, pode comprometer ainda mais
os resultados de suinos expostos a condigBes de desafio sanitario (Campos et al.,
2017). Esses desafios podem estimular a ativacdo do sistema imune (SI) e,
consequentemente, a producdo de citocinas pré-inflamatérias, situacées que podem
impactar negativamente o desempenho e a eficiéncia desses animais (Johnson,
2012).

Dentre os desafios sanitarios que podem acometer suinos em crescimento, 0s
mais comuns de serem encontrados a campo séo condicdes precarias de alojamento,
desafios entéricos e respitatorios (Rodrigues et al., 2022), ou uma combinacao destes.
As infecccgdes respiratorias geralmente séo subclinicas, ja que € comum que o Sl atue
apenas nos tecidos afetados (Blanchard et al., 1992). Apesar disso, as perdas
econdmicas podem ser expressivas, principalmente aquelas relacionadas a
penalidades no abate (Rodrigues et al., 2022). As infec¢cdes entéricas sdo mais
observadas na fase pds-desmame, porém, as salmoneloses podem persistir durante
toda a fase produtiva (Rodrigues et al., 2022). As salmoneloses afetam as células do
epitélio intestinal, o que geralmente resulta em diarreia (Luppi, 2017). Ja as condi¢des
precarias de alojamento podem ser resultado da falta de protocolos de limpeza e
desinfeccéo, de falhas no cronograma vacinal, ou uma combinacéo de fatores (van
der Meer et al., 2020), e podem expor 0s animais a agentes biolégicos, como virus e
bactérias, e ndo-bioldgicos, como gases nocivos e poeira (Rodrigues et al., 2022).

A magnitude do impacto do desafio sanitario no desempenho animal depende
da fase produtiva e do tipo de desafio (Rodrigues et al., 2022). Dados de estudos
recentes, conduzidos com suinos em diversos estagios de crescimento e com
diferentes tipos de desafio sanitario, mostram que o estimulo do Sl pode resultar em
reducdes entre 6 e 26% no peso corporal (PC) final, 22 e 37% no ganho de peso diario
(GPD), 9 e 22% no consumo de racéao diario (CRD) e 4 e 10% na eficiéncia alimentar
(van der Meer et al., 2020; Rodrigues et al., 2021; da Cunha Valini et al., 2023).

Entretanto, as informacdes sobre como um desafio sanitario pode aumentar a



variabilidade do desempenho e das exigéncias nutricionais de uma populacdo sao
escassas ha literatura. Sabendo que esses cenarios sdo comuns de serem
encontrados a campo e que podem representar consequéncias econoémicas na
producdo suinicola, é importante estudar e mensurar a magnitude do impacto do
desafio sanitario na variabilidade do desempenho e das exigéncias nutricionais dos

suinos.
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9 CONCLUSIONS

Collectively, these results show how a sanitary challenge may reduce BW, ADG,
DFI, PD, and Lys requirements of growing pigs, besides also enhancing the individual

variability for growth performance, body composition and Lys requirements.



35

10 REFERENCES

Andretta |, Pomar C, Kipper M, Hauschild L and Rivest J (2016) Feeding behavior of
growing-finishing pigs reared under precision feeding strategies. Journal of Animal
Science 94:3042-3050.

Barcellos J, Alves WJ, Arnaut PR, Fonseca L, Muniz JCL, Dorigam JCP, Campos
PHRF, Silva FF, Dilger RN, Hannas MI (2021) Assessment of digestible lysine
requirements in lipopolysaccharide-challenged pigs. Journal of Animal Science 99:1-
13.

Bertolo RF, Moehn S, Pencharz PD and Ball RO (2005) Estimate of the variability of
the lysine requeriment of growing pigs using the indicator amino acid oxidation
technique. Journal of Animal Science 83:2535-2542.

Da Cunha Valini GAC, Arnaut PR, Franga I, Ortiz MT, Oliveira MJK, Melo ADB, Marcal
DA, Campos PHRF, Htoo JK, Brand HG, Hauschil L (2023) Increased dietary Trp, Thr,
and Met supplementation improves growth performance and protein deposition of
salmonella-challenged growing pigs under poor housing conditions. Journal of
Animal Science 101:1-12.

Hauschild L, Pomar C, Lovatto PA (2010) Systematic comparison of the empirical and
factorial methods used to estimate the nutrient requirements of growing pigs. Animal
4:714-723.

Hauschild L, Kristensen AR, Andretta |, Remus A, Santos LS, Pomar C (2020) Toward
better estimates of the real-time individual amino acid requirements of growing-
finishing pigs showing deviations from their typical feeding patterns. Animal 14:s371-
s381.

Le Floc’h N, Melchior D and Obled C (2004) Modifications of protein and amino acid
metabolism during inflammation and immune system activation. Livestock
Production Science 87:37-45.

National Research Council, 2012. Nutrient Requirements of swine, 11th revised
edition. National Academies Press, Washington, DC, USA.

Nguyen-Ba H, van Milgen J, Taghipoor M (2020a) A procedure to quantify the feed
intake response of growing pigs to perturbations. Animal 14:253-260.

Nguyen-Ba H, Taghipoor M, van Milgen J (2020b) Modelling the feed intake response
of growing pigs to diets contaminated with mycotoxins. Animal 14:303-312.

Pastorelli H, van Milgen J, Lovatto P and Montagne L (2012) Meta-analysis of feed
intake and growth responses of growing pigs after a sanitary challenge. Animal 6:952-
961.

Pomar C, Rivest J (1996) The effect of body position and data analysis on the
estimation of body composition of pigs by dual energy X-ray absorptiometry (DEXA).
Conference at the 46th Annual conference of the Canadian Society of Animal Science,



36

Lethbridge, Alberta, 26pp.

Pomar C, Andretta I, Remus A (2021) Feeding strategies to reduce nutrient losses and
improve the sustainability of growing pigs. Frontiers in Veterinary Science 8:327-
345.

Rakhshandeh A, CFM de Lange (2011) Immune system stimulation in the pig: effect
on performance and implications for amino acid nutrition. In.: Van Barneveld RJ (Ed.)
Manipulating Pig Production XlIl. Werribee: Australian Pig Science Association Inc.,
p. 31-54.

Rakhshandeh A, Htoo JK, Karrow N, Miller SP, de Lange CFM (2014) Impact of
immune system stimulation on the ileal nutrient digestibility and utilization of
methionine plus cysteine intake for whole-body protein deposition in growing pigs.
British Journal of Nutrition 111:101-110.

Remus A, Hauschild L, Pomar C (2019) Simulated amino acid requirements of growing
pigs differ between current factorial methods. Animal 14:725-730.

Remus A, Hauschild L, Létourneau-Montminy MP, Pomar C (2021) Estimating amino
acid requirements in real-time for precision-fed pigs: the challenge of variability.
Animals 11:3354-3369.

Rodrigues LA, Wellington MO, Gonzéalez-Vega JC, Htoo JK, Van Kessel AG,
Columbus DA (2021) Functional amino acid supplementation, regardless of dietary
protein content, improves growth performance and immune status of weaned pigs
challenged with Salmonella Typhimurium. Journal of Animal Science 99:1-13.

Rodrigues LA, Koo B, Nyachoti M and Colombus DA (2022) Formulating diets for
improved health status of pigs: current knowledge and perspectives. Animals
12:2877-2903.

Sandberg FB, Emmans GC, Kyriazakis | (2006) A model for predicting feed intake of
growing animals during exposure to pathogens. Journal of Animal Science 84:1552-
1566.

Santos LS, Pomar C, Campos PHRF, Silva WC, Gobi JP, Veira AM, Fraga AZ,
Hauschild L (2018) Precision feeding strategy for growing pigs under heat stress
conditions. Journal of Animal Science 96:4789-4801.

Van der Meer Y, Jansman AJM and Gerrits WJJ (2020) Low sanitary conditions
increase energy expenditure for maintenance and decrease incremental protein
efficiency in growing pigs. Animal 14:1811-1820.

Van Milgen J, Valancogne A, Dubois S, Dourmad JY, Seve B and Noblet J (2008)
InraPorc: a model and decision support tool for the nutrition of growing pigs. Animal
Feed Science and Technology 143:387-405.

Wellington MO, Agyekum AK, Hamonic K, Htoo JK, Van Kessel AG and Columbus DA
(2019) Effect of supplemental threonine above requirement on growth performance of
Salmonella typhimurium challenged pigs fed high-fiber diets. Journal of Animal



37

Science 97:3636-3647.

Wellock 13, Emmans GC, Kyriazakis |1 (2004) Modeling the effects of stressors on the
performance of populations of pigs. Journal of Animal Science 82:2442-2450.

Williams NH, Stahly TS and Zimmerman DR (1997a) Effect of chronic immune system
activation on the rate, efficiency, and composition of growth and lysine needs of pigs
fed from 6 to 27 kg. Journal of Animal Science 75:2463-2471.

Williams NH, Stahly TS and Zimmerman DR (1997b) Effect of chronic immune system
activation on body nitrogen retention, partial efficiency of lysine utilization, and lysine
needs of pigs. Journal of Animal Science 75:2472-2480.

Williams NH, Stahly TS and Zimmerman DR (1997c) Effect of level of chronic immune
system activation on the growth and dietary lysine needs of pigs fed from 6 to 112 kg.
Journal of Animal Science 75:2481-2496.





