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PROBIOTICO ADMINISTRADO EM EMBRIOES E PINTOS DE FRANGOS DE
CORTE NA REDUCAO DA COLONIZAGAO POR Salmonella Heidelberg E
INTEGRIDADE ENTERICA

RESUMO - Objetivou-se avaliar o efeito de probiético administrado in ovo ou spray
sobre a histomorfometria, contagem de células -caliciformes (CC), avaliagao
ultraestrutural da mucosa entérica e quanto a capacidade de reducado de Salmonella
Heidelberg (SH) em o6rgaos e no conteudo cecal de frangos de corte desafiados
experimentalmente com SH. Para histomorfometria, CC, avaliagéo ultraestrutural da
mucosa entérica foram utilizados 297 frangos de corte Cobb®, distribuidos em
delineamento inteiramente casualizado em esquema fatorial (2x2)+2, com 9
repeticbes. Para as analises microbiologicas, foram utilizados 162 frangos de corte
Cobb®, distribuidos em DIC com 3 tratamentos (T3, T4 e T5), com 9 repeticdes de 6
aves cada. T1: aves tratadas in ovo com probidtico; T2: aves tratadas por spray com
probidtico; T3: aves tratadas in ovo com probidtico e desafiadas com SH; T4: aves
tratadas por spray com probidtico e desafiadas com SH; T5: aves n&o tratadas com
probidtico e desafiadas com SH; T6: aves ndo tratadas com probidtico e nao
desafiadas com SH. No 2° dia de vida, as aves infectadas foram anilhadas e alojadas
junto as aves dos tratamentos T3, T4 e T5. Para contagem de SH em 6rgaos e no
conteudo cecal aos 3, 5, 7, 14 e 21 dias pds-desafio e para analise histomorfométrica,
CC e avaliagao ultraestrutural nos 5, 9, 16 e 23 dias de vida das aves, 5 aves de cada
tratamento mais 1 ave anilhada, dos tratamentos T3, T4 e T5 foram eutanasiadas. Os
dados microbioldgicos foram submetidos ao teste de Kruskal-Wallis ranks, enquanto
que os dados de histomorfometria e CC foram submetidos a analise de variancia. Aos
21 dias pos-desafio para o conteudo cecal, foi possivel observar que aves do T4
apresentaram menor contaminacdo quando comparado com as aves do T3 e T5. Para
os parametros histomorfométrico e CC, o probiodtico apresentou ligeira melhora nas
medidas em todas as idades e segmentos estudados. A integridade da mucosa ileal
mostrou-se mais preservada, e a colonizagdo com agente tréfico foi mais intensa na
mucosa cecal das aves do T2 e T4. O probidtico destaca-se como importante
alternativa ao uso de antibidticos para controle de SH em frangos e corte, pois houve
reducao da contaminagdo no conteludo cecal, melhora a integridade da mucosa
entérica de frangos de corte, e mostra maior eficacia em estabelecer microbiota
protetora capaz de preservar a ultraestrutura intestinal quando submetido a desafio
com SH, sendo que a via de aplicacao spray apresenta maior potencial de atuacéo.

PALAVRA-CHAVE: agente trofico, exclusdo competitiva, in ovo, microbioldgico,

saude intestinal



PROBIOTIC ADMINISTERED IN EMBRYOS AND CHICK OF BROILERS IN THE
REDUCTION OF COLONIZATION BY Salmonella Heidelberg AND ENTERIC
INTEGRITY

ABSTRACT - The aim of this study was to evaluate the effect of probiotic administered
in ovo or spray on histomorphometry, goblet cell count (CC), ultrastructural evaluation
of the enteric mucosa and the ability to reduce Salmonella Heidelberg (SH) in organs
and cecal content in broilers challenged experimentally with SH. For the
histomorphometry, CC, ultrastructural evaluation of the enteric mucosa, 297 Cobb®
broilers were used, distributed in a completely randomized design in a factorial (2x2)
+2, with 9 replicates. For the microbiological analyzes, 162 Cobb® broilers were used,
distributed in completely randomized desig with 3 treatments (T3, T4 and T5), with 9
replicates of 6 birds each. T1: birds treated in ovo with probiotic; T2: birds treated with
probiotic by spray; T3: birds treated in ovo with probiotic and challenged with SH; T4:
birds treated with probiotic by spray and challenged with SH; T5: birds not treated with
probiotic and challenged with SH; T6: birds not treated with probiotic and not
challenged with SH. On the 2nd day of life, the infected birds were ringed and housed
with birds from T3, T4 and T5 treatments. For SH count in organs and cecal content at
3, 5, 7, 14 and 21 days post challenge and for histomorphometric analysis, CC and
ultrastructural evaluation at 5, 9, 16 and 23 days of life of the birds, 5 birds of each
treatment plus one ringed bird, T3, T4 and T5 treatments were euthanized. The
microbiological data were submitted to the Kruskal-Wallis ranks test, while the
histomorphometric and CC data were submitted to analysis of variance. At 21 days
post challenge for cecal content, it was possible to observe that T4 birds presented
lower contamination when compared to the birds of T3 and T5. For the
histomorphometric and CC parameters, the probiotic had a slight improvement in
measurements in all ages and segments studied. The integrity of the ileal mucosa was
more preserved, and the colonization with trophic agent was more intense in the cecal
mucosa of the birds of T2 and T4. The probiotic is an important alternative to use of
antibiotics for control SH in broilers, because there was a reduction in contamination in
the cecal content, it improves the integrity of enteric mucosa of broilers, and it shows a
greater efficacy in establishing a protective microbiota of preserving the intestinal
ultrastructure when challenged with SH, with the spray application route showing

greater potential for action.

KEYWORDS: trophic agent, competitive exclusion, in ovo, microbiological, intestinal
health
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PROBIOTICO NA REDUCAO DA INFECCAO EM FRANGOS DE CORTE
DESAFIADOS COM Salmonella Heidelberg

RESUMO - O experimento foi realizado com o objetivo de avaliar o efeito de probidtico
administrado in ovo ou spray, quanto a capacidade de redugdo de Salmonella
Heidelberg (SH) em o6rgaos e no conteudo cecal de frangos de corte desafiados
experimentalmente com SH. Foram utilizados 162 frangos de corte de um dia de
idade, machos da linhagem Cobb®, distribuidos em um delineamento inteiramente
casualizado com 3 tratamentos, e 9 repeticbes de 6 aves cada. Sendo os tratamentos:
Controle infecgdo: aves nao tratadas com probidtico e desafiadas por contato com SH
no 2° dia de vida; In ovo: aves tratadas in ovo com probiético no 18° dia de incubacao
e desafiadas por contato com SH no 2° dia de vida; Spray: aves tratadas por spray
com probidtico no 1° dia de vida e desafiadas por contato com SH no 2° dia de vida.
Um grupo de aves nao tratadas foi desafiado no 1° dia de vida com cultura de SH,
contendo 1,0x108UFC/mL, as aves receberam 0,5 mL da cultura bacteriana via
intraesofagica. No 2° dia de vida, as aves infectadas foram anilhadas e alojadas junto
as aves tratadas na proporcao de 1 ave infectada para cada 5 aves livres de infeccao.
Aos 3, 5, 7, 14 e 21 dias pds-desafio, 5 aves mais 1 ave anilhada de cada tratamento,
foram eutanasiadas para contagem de SH em 6rgaos e no conteudo cecal. Os dados
foram submetidos ao teste ndo paramétrico de Kruskal-Wallis ranks ao nivel de 5% de
significancia. Aos 21 dias pos-desafio para analise de conteudo cecal e aos 13 dias
pos-desafio para o suabe de cloaca, foi possivel observar que aves que receberam
tratamento com probidtico via Spray apresentaram menor contaminagdo quando
comparado com as aves que receberam tratamento com probiético In ovo e Controle
Infecgdo. O probidtico destaca-se como importante alternativa ao uso de antibiéticos
para controle de SH em frangos e corte, pois houve redugdo da contaminagéo no
conteudo cecal e em suabe de cloaca, sendo que a administragao via Spray mostrou-
se mais efetiva. Assim o probidtico pode ser considerado agente tréfico eficaz e que

atende as novas tendéncias de mercado.

PALAVRA-CHAVE: agente trofico, exclusdo competitiva, in ovo, microbioldgico,

saude intestinal
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PROBIOTIC IN REDUCTION OF INFECTION IN BROILERS CHALLENGED WITH

Salmonella Heidelberg

ABSTRACT - A trial was conducted to evaluate the effect of probiotic administered in
ovo or spray on the ability to reduce Salmonella Heidelberg (SH) in organs and cecal
content in broilers challenged experimentally with SH. Were used 162 one-day-old,
males, Cobb® chicks distributed in a completely randomized design with 3 treatments
and 9 replicates of 6 birds each.The treatments were: Control Infection: birds not
treated with probiotic and challenged by contact with SH on the 2nd day of life; /n ovo:
birds treated in ovo with probiotic on the 18th day of incubation and challenged by
contact with SH on the 2nd day of life; Spray: birds treated by spray with the probiotic
in the 1st day of life and challenged by contact with SH on the 2nd day of life; A group
of untreated birds was challenged on the 1st day of life with SH culture containing
1.0x10® CFU/mL, the birds received 0.5mL of the bacterial culture via intraesophageal.
On the 2nd day of life, the infected birds were ringed and housed with birds from
differents treatments, in the ratio of 1 infected bird to 5 infected birds. At 3, 5, 7, 14 and
21 days after challenge, 5 birds plus 1 ringed bird of each treatment were euthanized
for SH counts in organs and cecal contents. Data were submitted to Kruskal-Wallis
ranks non-parametric test at the 5% level of significance. At 21 days post challenge for
the analysis of cecal content and at 13 days post challenge for cloacal suabe, it was
possible to observe that the birds that received treatment with probiotic via Spray
presented lower contamination when compared to the birds that received treatment
with probiotic /n ovo and Control Infection. The probiotic is an important alternative to
use of antibiotics to control SH in broilers, because there was a reduction in
contamination in cecal content and in cloacal suabe, being that administration via
Spray was more effective. Therefore the probiotic can be considered effective trophic

agent and that satisfies the new market tendencies.

KEYWORDS: competitive exclusion, in ovo, intestinal health, microbiological, trophic

agent
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CONCLUSAO

O probidtico destaca-se como importante alternativa ao uso de antibiéticos para
controle de Salmonella Heidelberg em frangos e corte, pois houve reducido da
contaminagao no conteudo cecal e em suabe de cloaca, sendo que a administragao
via Spray mostrou-se mais efetiva. Assim o probidtico pode ser considerado agente

trofico eficaz e que atende as novas tendéncias de mercado.

REFERENCIAS BIBLIOGRAFICAS

Allen, H.K. Antibiotic Resistance Gene Discovery in Food-Producing Animals. Current
Opinion in Microbiology, v.19, p. 25-29, 2014.

Andreatti Filho, R.L.; Okamoto, A.S.; Lima, E.T.; Gratdo, P.R.; Delbem, S.R. Effect of
cecal microflora and Lactobacillus salivarius in ovo administration used on chicken
previously challenged with Salmonella enterica serovar Enteritidis. Arquivos

Brasileiros Medicina Veterinaria e Zootecnia, v.58, n.4, p.467-471, 2006.

BRASIL. Ministério da Agricultura, Pecuaria e Abastecimento. Instrugcao Normativa N°
62 -Métodos Analiticos Oficiais para Analises Microbiolégicas para Controle de
Produtos de Origem Animal e Agua. Diario Oficial da Unido. Brasilia, 26 de agosto
de 2003.

Cury, H.A. Avaliacao de aditivos na agua de bebida para controle de Salmonella
enterica subespécie enterica sorovar Heidelberg em frangos de corte. 2013. 60p.
Dissertagao (Mestrado em Ciencias Veterinarias), Universidade Federal do Parana,
Curitiba, 2013.

Ferreira, L.L. et al. Salmonelose em sanidade avicola e salude publica. Revista
Eletronica Nutridime, v.10, p. 2716 — 2751, 2013.

Jeong, J.S.; Kim, |L.H. Effect of Bacillus subtilis C-3102 spores as a probiotic feed
supplement on growth performance, noxious gas emission and intestinal microflora
in broilers. Poultry Science, v.93, p.3097-3103, 2014.



45

Khobondo, J.0.; Muasya, T.K.; Miyumo, S.; Okeno, T.0.; Wasike, C.B;
Mwakubambanya, R.; Kingori, A.M.; Kahi, A.K. Genetic and nutrition development
of indigenous chicken in Africa. Livestock Research for Rural Development. v.27,
2015a.

Khobondo, J.O.; Ogore, P.B.; Atela, J.A.; Onjoro, P.S.; Ondiek, J.O.; Kahi, A.K. The
effects of dietary probiotics on natural IgM antibody titres of Kenyan indigenous

chicken. Livestock Research for Rural Development, v.27, 2015b.

Knap, |. et al. Bacillus subtilis (DSM17299) significantly reduces Salmonella in broilers.
Poultry Science, v.90, p.1690-1694, 2011.

Lekshimi, M. et al. The food production environment and the development of
antimicrobial resistance In human pathogens of animal origin. Microorganisms, v.5,
p.1-1, 2017.

Lima, L. Ambiéncia e as leis da termodindmica. In: 19° Simpdsio Brasil Sul de
Avicultura e 10° Brasil Sul Poultry Fair. 2018, Chapecd. Anais... Chapeco: Nucleo

Oeste de Médicos Veterinarios e Zootecnistas, p.18-20, 2018.

Madej, J. P.; Stefaniak, T.; Bednarczyk, M. Effect of in ovo-delivered prebiotics and
synbiotics on lymphoid-organs’ morphology in chickens. Poultry Science, v.94,
p.1209-1219, 2015.

Matté, F.; Dalmagro, M.; Gazoni, F. L.; Piltz, S. Eficacia de um probiotico composto por
11 cepas de Lactobacillus no controle da Salmonella Heidelberg em frangos de
corte. Anais Conferéncia Apinco FACTA. Atibaia, SP. 2014.

Mead, G. et al. The Salmonella on Raw Poultry Writing Committee. Scientific and
Technical Factors Affeting the setting of Salmonella Criteria for Raw Poultry: A
Global Perspective. Journal of Food Protection, v.73, p.1566-1590, 2010.

Menconi, A.; et al. Effect of lactic acid bacteria probiotic culture for the treatment of
Salmonella enterica serovar Heidelberg in neonatal broiler chickens and turkey
poults. Poultry Science, n. 90, p. 561-565, 2011.



46

Murate, L.S.; Paiao, F.G.; Almeida, A.M., Berchieri Jr, A.; Shimokomaki, M. Efficacy of
prebiotics, probiotics, and synbiotics on laying hens and broilers challenged with

Salmonella Enteritidis. Journal Poultry Science, v.52, p.52-56, 2015.

OIE (2013) The One health concept: the OIE approach. Disponivel em: www.oie.int.

Oliveira, J. E.; Hoeven-Hangoor, E.; Linde, I. B.; Montijn, R. C.; Vossen, J. M. B. M. In
ovo inoculation of chicken embryos with probiotic bacteria and its effect on

posthatch Salmonella susceptibility. Poultry Science, v. 93, p. 818-829, 2014.

Pruszynska-Oszmalek, E.; Kolodziejski, P. A.; Stadnicka, K.; Sassek, M.; Chalupka, D.;
Kuston, B.; Nogowski, L.; Mackowiak, P.; Maiorano,G.; Jankowski, J.; Bednarczyk,
M. In ovo injection of prebiotics and synbiotics affects the digestive potency of the

pancreas in growing chickens. Poultry Science, v.94, p.1909-1916, 2015.

Rodrigues, D. P. Salmoneloses aviarias e saude publica. In: 19° Simpdésio Brasil Sul de
Avicultura e 10° Brasil Sul Poultry Fair. 2018, Chapecd. Anais... Chapeco: Nucleo

Oeste de Médicos Veterinarios e Zootecnistas, p.98-104, 2018.

Rostagno, H.S.; Albino, L.F.T.; Donzele, J.L.; Gomes, P.C.; Oliveira, R.F.; Lopes, D.C;
Ferreira, A.S.; Barreto, S.L.T.; Euclides, R.F. Tabelas brasileiras para aves e
suinos: composicao de alimentos e exigéncias nutricionais. 3. ed. Vicosa-MG:
UFV, 252p, 2011.

Silva, I. et al . Evaluation of a Probiotic and a Competitive Exclusion Product Inoculated
In Ovo on Broiler Chickens Challenged with Salmonella Heidelberg. Brazilian

Journal of Poultry Science. Campinas, v. 19, p. 19-26, 2017.

Teague, K. D.; Graham,L. E.; Dunn, J. R.; Cheng,H. H.; Anthony,N.; Latorre, J. D;
Menconi, A.; Wolfenden, R. E.; Wolfenden, A. D.; Mahaffey, B. D.; Baxter, M,;
Hernandez-Velasco, X.; Merino-Guzman, R.; Bielke, L. R.; Hargis, B. M.; Tellez, G.
In ovo evaluation of FloraMax®-B11 on Marek's disease HVT vaccine protective
efficacy, hatchability, = microbiota = composition, = morphometric  analysis,
and Salmonella enteritidis infection in broiler chickens. Poultry Science, v.96,
p.2074-2082, 2017.



47

WHO (2015). Global Plan on Antimicrobial Resistance. Disponivel em:

http://www.who.int/antimicrobial-resistance/global-action-plan/en.

Zhang, Z.F.; Kim |.H. Effects of multistrain probiotics on growth performance, apparent
ileal nutrient digestibility, blood characteristics, cecal microbial shedding, and

excreta odor contents in broilers. Poultry Science, v. 93, p. 364-370, 2014.



49

INTEGRIDADE ENTERICA DE FRANGOS DE CORTE TRATADOS COM
PROBIOTICO POR DIFERENTES VIAS E DESAFIADOS COM Salmonella Heidelberg

RESUMO - O experimento foi realizado com o objetivo de avaliar o efeito de probidtico
administrado in ovo ou spray sobre a histomorfometria, contagem de células
caliciformes e avaliagdo ultraestrutural da mucosa entérica de frangos de corte
desafiados experimentalmente com Salmonella Heidelberg (SH). Foram utilizados 297
frangos de corte de um dia de idade, machos da linhagem Cobb®, distribuidos em um
delineamento inteiramente casualizado em esquema fatorial (2x2)+2, com 9 repeticdes
de 5 aves nos tratamentos sem desafio e 6 aves nos tratamentos com desafio com
SH. Sendo os tratamentos: T1: aves tratadas in ovo com probidtico no 18° dia de
incubacao; T2: aves tratadas por spray com probidtico no 1° dia de vida; T3: aves
tratadas in ovo com probiético no 18° dia de incubacao e desafiadas por contato com
SH no 2° dia de vida; T4: aves tratadas por spray com probiético no 1° dia de vida e
desafiadas por contato com SH no 2° dia de vida; T5 (controle infecgéo): aves nao
tratadas com probidtico e desafiadas por contato com SH no 2° dia de vida; T6
(controle negativo): aves nao tratadas com probiético e ndo desafiadas com SH. Um
grupo de aves nao tratadas foi desafiado no 1° dia de vida com cultura de SH,
contendo 1,0x10°UFC/mL, as aves receberam 0,5mL da cultura bacteriana via
intraesofagica. No 2° dia de vida, as aves infectadas foram anilhadas e alojadas junto
as aves dos tratamentos T3, T4 e T5, na proporgcdo de 1 ave infectada para cada 5
aves livres de infecgdo. Nos 5, 9, 16 e 23 dias de vida das aves, 5 aves de todos os
tratamentos mais 1 ave anilhada dos tratamentos T3, T4 e T5 foram eutanasiadas
para analise histomorfométrica, contagem de células caliciformes e avaliagao
ultraestrutural, sendo que para a ultima analise foram utilizadas 3 aves por tratamento.
Os dados de histomorfometria e contagem de numero de células caliciformes foram
submetidos a analise de variancia ao nivel de 5% de significAncia. Para os parametros
histomorfométrico e contagem de numero de células caliciformes, o probidtico
apresentou ligeira melhora nas medidas em todas as idades e segmentos estudados.
A integridade da mucosa ileal mostrou-se mais preservada, e a colonizagdo com
agente tréfico foi mais intensa na mucosa cecal das aves do T2 e T4. O probidtico
utilizado no presente estudo melhora a integridade da mucosa entérica de frangos de
corte nas diferentes idades estudadas, e quando submetido a desafio com SH, mostra
maior eficacia em estabelecer microbiota protetora capaz de preservar a ultraestrutura
intestinal, sendo que a via de aplicagao spray apresenta maior potencial de atuagao.

PALAVRA-CHAVE: agente tréfico, saude intestinal, microbiota, ultraestrutura
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ENTERIC INTEGRITY OF BROILERS TREATED WITH PROBIOTIC BY DIFFERENT
ROUTES AND CHALLENGED WITH Salmonella Heidelberg

ABSTRACT - A trial was conducted to evaluate the effect of probiotic administered in
ovo or spray on, histomorphometry, goblet cell count and ultrastructural evaluation of
the enteric mucosa of broilers challenged experimentally with Salmonella Heidelberg
(SH). Were used 297 one-day-old, males, Cobb® chicks distributed in a completely
randomized design in a factorial (2x2) +2, with 9 replicates of 5 birds in the treatments
without challenge and 6 birds in the treatments with challenge with SH. The treatments
were: T1: birds treated in ovo with probiotic on the 18th day of incubation; T2: birds
treated with probiotic spray on the 1st day of life; T3: birds treated in ovo with probiotic
on the 18th day of incubation and challenged by contact with SH on the 2nd day of life;
T4: birds treated by spray with the probiotic in the 1st day of life and challenged by
contact with SH on the 2nd day of life; T5 (control infection): birds not treated with
probiotic and challenged by contact with SH on the 2nd day of life; T6 (negative
control): birds not treated with probiotic and not challenged with SH. A group of
untreated birds was challenged on the 1st day of life with SH culture containing 1.0x10®
CFU/mL, the birds received 0.5mL of the bacterial culture via intraesophageal. On the
2nd day of life, the infected birds were ringed and housed with birds from T3, T4 and
T5 treatments, in the ratio of 1 infected bird to 5 infected birds. At 5, 9, 16 and 23 days
of life of the birds, 5 birds of all treatments plus 1 ringed bird of T3, T4 and T5
treatments were euthanized for histomorphometric analysis, goblet cell counts. For
ultrastructural evaluation were used three birds per treatment. The data of
histomorphometric and goblet cell count were submitted to analysis of variance at the
5% level of significance. For the histomorphometry and number of goblet cell counts,
the probiotic was able to show a tendency to improve measurements at all ages and
segments studied. The integrity of the ileal mucosa was slightly more preserved, and
the colonization with trophic agent was more intense in the cecal mucosa of the T2 and
T4 birds. The probiotic used in the present study improves the integrity of the enteric
mucosa of broiler at the different ages studied, and when challenged with SH, shows
greater efficacy in establishing a protective microbiota capable of preserving the
intestinal ultrastructure, being that spray application route presents has greater

potential for action.

KEYWORDS: intestinal health, microbiota, trophic agent, ultrastructure
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CONCLUSAO

O probidtico utilizado no presente estudo melhora a integridade da mucosa
entérica de frangos de corte nas diferentes idades estudadas, e quando submetido a
desafio com Salmonella Heidelberg, mostra maior eficacia em estabelecer microbiota
protetora capaz de preservar a ultraestrutura intestinal. Entre as vias de aplicagéo, a

spray apresenta maior potencial de atuacéo.
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