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*Salmonella € um dos principais patogenos de
alimentos no mundo.

...& 0 seu controle envolve grandes investimentos
das industrias e de governos de muitos paises.
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No mundo, em 1995, foram estimados 1,3 bilhoes de

casos de Salmonelose e 3 milhoes de mortes anuais
(Humphrey, 2004, in Nature);

Salmonella € a principal causa de DTA reportada,
sendo que S. Enteritidis e S. Typhimurium sao os as

mais comumente associadas com infeccoes humanas
(USDA, 2019);

Na Uniao Europeia, em 2017, mais de 91.000 casos de
salmonelose (ersa, 2019).
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O controle de Salmonella nas industrias do Brasil é
bastante grande e deve aumentar ainda mais...
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5. CARNE DE AVES?

Categorias Especificas

a)

Carnes ou middos crus
temperados  ou nao
refrigerados ou congelados

\..Gf’nhb'.
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%
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Das 24 categorias, 22
terao pesquisa de

8. OVOS

Salmoneélla.

ICTA/UFRGS
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Micro-organismos/Toxinas/Metabolitos [ n | ¢ | m M
\\
Salmonello Enteritidis/25g 5 o laus |
Salmonella Typhimurium?/25,
VP /25¢ 50 s |
Escherichia colilg 5 |3 [sx10%Ex10®
Aerébios meséfilos/g, exceto milddos 5 |5 [0 [of
Aerdbi il t o
erobios mescfi os/g, somente para s |5 lexio%sxio
mitdos

Cateporias Especificas

iCro-nrgani oxinas/Metabolitos

i)

Quo integro cru (clara &
gema)

Salmonelto/25g

b

Gemas, claras,  suas
misturas ou derivados de
ovos, pasteurizados

Salmonelia/25g

0 | Aus

resfriados, congelados oy
desidratados

Enterobacteriaceas/g

10?
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* O Controle de Salmonella envolve toda a cadeia
de alimentos, uma vez que o microrganismo pode
estar em muitas fontes.

Possiveis fontes de contaminaclo por Salmonells

Ambiente Transporte

Animais silvestres \ / /
\ Aves de

" reposigdo

Cama

Roedoras —

Salmonella ___,_
- Agua
Abatedourc
\ Alimento
Incubatorio 4.0 fo Equipamentos
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Salmonella, tem sido um importante causador
de surtos no Brasil
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Salmonella como principal agente de ieTavFRCs
DTA, sendo transmitida por maionese caseira (35,7%)

werob

Brazilian Joumal of Microbiology (2002) 33:342-346
ISSN 1517-8382

SALMONELLOSIS IN RIO GRANDE DO SUL, BRAZIL, 1997 TO 1999

Suzana Costalunga’; Eduardo Cesar Tondo**

'Divisio de Vigilancia Samitaria do Rio Grande do Sul, Porto Alegre, RS, Brasil. “Departamento de Ciéncias dos Alimentos.
Instituto de Ciéncia e Tecnologia de Alimentos. Universidade Federal do Rio Grande do Sul. Porto Alegre, RS, Brasil.

Submutted: September 13, 2001; Returned to authors for corrections: March 15, 2002; Approved: December 03, 2002
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Prevaléncia do sorovar S. Enteritidis (97%) nos
surtos de Salmonelose do RS de 1999 a 2001

(Geimba et al. 2004 J. Food. Prot. 67, 1229-1233)

Serological Characterization and Prevalence of spvR Genes in Salmonella

Isolated from Foods Involved in Outhreaks in Brazil

Mercedes P Geimba 2, Eduards . Tonds ¥ Fernanda & de Oliveiral

Claudio W, Canal®, and Adriano Brandellil
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Food Research International

journal homepage: www.elsevier.com /locate/foodres

Characterization of Salmonella Enteritidis isolated from human samples

Fernanda Arboite de Oliveira ®"*, Ana Paula Pasqualotto 2,
Wiladimir Padilha da Silva®, Eduardo Cesar Tondo **

* Departamento de Ciéncias de Alimentos, Instituto de Ciénda ¢ Tecnologia de Alimentos — ICTA/UFRGS, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brozil
b Departamento de Ciéncia e Tecnologia Agroindusirial Faouldade de Agronomia, Universidade Federal de Pelotas — UFPel, Pelotas, Brazil

ARTICLE I NFO ABSTRACT

Artide history: This study aimed to characterize Salmonella Enteritidis ( SE) isolated from blood (n= 12) and feces (n = 68) of
Received 20 July 2010 salmonellosis victims in Southern Brazil. All isolates were submitted to antimicrobial susceptibility testing,
Accepted 10 September 2010 PCR-ribotyping, and X bal macrorestriction Pulsed-Field Gel Eletrop horesis ( PFGE). Results demonstrated high
Available online xooo levels of ampicillin and nalidixic acid resistance, and strains isolated in different geographic regions were
clustered together, presenting a common resistance profile. All strains demonstrated similar and related PCR-

;{:fmm;nrzia Enteritidis ribotyping patterns (R1, R2, and R3); being that the predominant profile R1 grouped 47.5% of the strains. PFGE
Foods profile P1 grouped the majority of the strains (96.25%), suggesting a donal relationship among the strains or
PFGE inability of molecular typing methods to discriminate strains of this serovar. Results suggested on an increase
PCR in antimicrobial resistance and that strains of S. Enteritidis with similar PFGE and PCR-ribotyping profiles
Antimicrobial resistance were involved in several salmonellosis cutbreaks in Southern Brazil.

© 2010 Elsevier Ltd. All rights reserved.
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Outbreak

Salmonella serotypes, resistance patterns, and food vehicles of
salmonellosis in southern Brazil between 2007 and 2012

Roberta Capalonga’, Rosane Campanher Ramos®, Jane Mari Correa Both®, Mara Lucia Tiba Soeiro?,
Solange Mendes Longaray”, Simone Haas”, Eduardo Cesar Tondo’

" Department of Food Sciences, Laboratory of Microbiology and Food Control, Federal University of Rio Grande do
Sul, Institute of Food Science and Technology (ICTA/UFRGS), Porto Alegre, Rio Grande do Sul, Brazil

2 Foundation of Production and Health Research of Rio Grande do Sul, Central Laboratory of the Stare of Rio
Grande do Sul (FEEPS/AFPB-LACEN/RS), Division of Praduct Analyses (DAF), Section of Microbiology, Porto
Alegre, Rio Grande do Sul, Brazil

s il Sl

2010 2011
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Tipificacao por diversos métodos moleculares,
PFGE, RAPD, PCR-ribotipificacao e
Sequenciamento de DNA (600kb)

Denominacao da cepa SE86

Prof. Dr. Eduardo Cesar Tondo -
Microbiologia de Alimentos -
ICTA/UFRGS

*o%ueun?



$ 7

UFRGS ¥ A
, Ve

UNIVERSIDADE FEDERAL
DO RIO GRANDE DO 5UL
ICTAUFRGS

*Por que a mesma cepa de

S. Enteritidis esta causando surtos ha mais de
uma década no sul do Brasil?
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Cinetica de crescimento de Salmonella Enteritidis envolvida em surtos

alimentares no RS: uma comparacao com linhagens de outros sorovares
Growth kinetics of Salmonella Enterttidis involved in outbreaks of foodborne illness in
Rio Grande do Sul, southern Brazil: a comparison with other serovar strains

Patricia da Silva MALHEIROS!, Cheila Minéia Daniel DE PAULA!, Eduardo Cesar TONDO'*
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S. Enteritidis SES86 do RS se multiplica mais rapido que

,_.
=]

Log , (UFC.mL")

[ o R L B =~ I B = =

0 4 8 12 16 20 24 28 32 36 40 44 48
Tempo (horas)

Figura 1. Curva de crescimento, em Caldo Nutriente, na temperatura de

30°C. Salmonella Enteritidis SES6 [+ ), Salmonella Typhimurium (=),

Salmonella Bredeney (#). Cada ponto esta representado pelo desvio-
padrao (n = 4).

Caldo nutriente

nas 6 primeiras horas de cultivo, em
maionese.

(Malheiros, et al., 2007)

Log,, (UFC.mL™")

T L e e . SO B B B N R B
0 2 4 6 8 10 12 14 16 18 20 22 24
Tempo (horas)

Figura 3. Curva de crescimento, em salada de batata com maionese
caseira. na temperatura de 30 °C. Salmonella Enteritidis SES6 ().
Salmonella Typhimurium (=), Salmonella Bredeney (#). Cada ponto
estd representado pelo desvio-padrao (n = 4).

Maionese caseira

Prof. Dr. Eduardo Cesar Tondo -
Microbiologia de Alimentos -

ICTA/UFRGS



60“%,‘

§l g,o"' %!
UFRGS . (4N}
SRR Novas duvidas... it

Além de se multiplicar mais rapido, sera que ela
resiste mais ao acido?
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ACID AND THERMAL RESISTANCE OF A SALMONELILA
ENTERITIDIS STRAIN INVOLVED IN SEVERAL
FOODBORNE OUTBREAKS

P.S. MALHEIROS. A. BRANDELLI', C.P.Z. NORENA and E.C. TONDO
Instituto de Ciéncia e Tecnologia de Alimentos
Universidade Federal do Rio Grande do Sul
91501-970 Porto Alegre, Brazil

Accepted for Publication January 30, 2008

(Malheiros et al., 2009)
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Sobrevivéncia em pH 3,5 eraurmcs
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Nao adaptada Acido-adaptada

Log (CFU mI™")

ONELLA TYPHIMURIUM (M), SALMONELIA BREDENEY (@)
NUTRIENT BROTH. EACH DATA POINT WAS REPRESENTED BY
MEAN = STANDARD DEVIATION (N=4)

SE86
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Journal of Food Safety ISSN 1745-4565

EVALUATION OF INTESTINAL INVASION IN GERM-FREE MICE
CHALLENGED WITH ACID-ADAPTED AND NONACID-ADAPTED
SALMONELLA ENTERITIDIS SE86 AND SALMONELLA
TYPHIMURIUM ST99

KARLA J. PEREZ'?, FLAVIANO S. MARTINS?3, DENISE C.M. CARAZ, JACQUES R. NICOLI? and
EDUARDO C. TONDO"

Instituto de Ciéncia e Tecnologia de Alimentos, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil
*Departamento de Microbiologia, Instituto de Ciéncias Biologicas, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil
‘Departarmento de Morfologia, Instituto de Ciéncias Bioldgicas, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil

SE86 acido-adaptada foi mais
virulenta que S. Typhimurium, em
camundongos germ-free

(morte dos animais em 4 dias, enquanto que a ST99 nao causou morte em até 12
dias)

(Perez etal., 2011)
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Sera que a S. Enteritidis SE86 forma biofilme em aco
inox e soldas?
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Adesao de patogenos em soldas {
,

MIG e TIG e em aco inoxidavel AISI o

304 e 316

International Journal of Food Microbiology 191 (2014) 103-108

Contents lists available at SciencelDirect

International Journal of Food Microbiology

journal homepage: www.elsevier.com/flocate/fijfoodmicro

Adhesion of Salmonella Enteritidis and Listeria monocytogenes on @cﬁmm,k
stainless steel welds

Leticia Sopefia Casarin **, Adriano Brandelli #, Fabricio de Oliveira Casarin ®, Paulo Azevedo Soave ©,

Cesar Henrigue Wanke b Eduardo Cesar Tondo ®

* Deportamento de Cifncla de Alimenras, Instno de Cénca ¢ Tecnologio de Alimentos, Universidade Fedenal do Riv Grande do Swl-TAMUFRGE, Av. Bento Gongehees, 9500043212, 91501-870
Porte Alegre, Brosil

b fnstimuro de AEica, Universidade Federm do Rio Grande do Sul Av. Bente Gongalves, 9500, 97501-970 Porte Alegre, Brasil
© Centra Federal de Eduragio Temaldgica de Minas Gerals - CEFET-MG, Brasil

ARTICLE IMFO ABETRACT

Article history:

Received 6 Juby 2014

Received in revised form 4 September 2004
Accepted T September 2014

Pathogenic microorganisms are able to adhere on equipment surfaces, being possible to contaminate food during
processing. Safmonelia spp. and Listeria monocytogenes are important pathogens that can be transmitted by food,
causing severe foodborme diseases. Most surfaces of food processing industry are made of stainless steel joined by

Available caline 16 September 2014 welds. However curently, there are few studies evaluating the influence of welds in the microorganism’s adhesion.

Therefore the purpose of the present study was to investigate the adhesion of Salmonella Enteritidis and
X N L monocytogenes on surface of metal inert gas (MIG), and tungsten inert gas (TIG) welding, as well as to evaluate
wWelds the cell and surface hydrophobicities. Results demonstrated that both bacteria adhered to the surface of welds
Stainless stesl and stainbess steel at same levels. Despite this, bacteria and surfaces demonstrated different levels of lydrophobic-
Bacterial adhesion ity/hydrophilicity, results indicated that there was no correlation between adhesion to welds and stainless steel and
Listerie monocyiogenes the hydrophobacity.

Salmonefla Enteritidis L 20014 Elsevier BV, All rights reserved.
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Solda MIG Solda TIG

(Metal Inert Gas) (Tungsten Inert Gas)

» facil operacao dificil operacéao

- alta produtividade - profissional treinado

* automatizavel _
* baixo custo * maior custo Dutra, 2008;

* menor qualidade  maior qualidade EHEDG, 1993)
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Soldas polidas e nao polidas
com rugosidades diferentes

Table 1: Materials used in the assays and their characteristics.

Welding Type/ Sample Treatment Roughness
Identification (Ra)”
MIG 07 unpolished 1.69
MIG 13 polished 472
TIG 21 unpolished 1.72
TIG 31 polished 492

I3, (Ctel) =
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S. Enteritidis SE86 e L. monocytogenes

Il

In6culo sobre aco inox 304 e 316 e soldas MIG e TIG

Il

Contagem de microrganismos aderidos

[l

Avaliacao da hidrofobicidade das células, das superficies e da
rugosidade

1

Avaliacao por Microscopia eletronica e Forca atomica.
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* Adesao dos 2 microrganismos em niveis iguais depois de 4
horas, porém a SE86 aderiu mais inicialmente.

rOOCHOGa TN B Entertas
s 5
5 s
b
[ ]
= =L = ]
E i - =
3 X 2
5 a - &R
= . — =
§ ad—— 5 =4
o o . -
1 & a5 - . L] x 2 - L]
L Tirmwe: (Facasrs) Taree (el SE86
. monocytogenes
L manccysogre = Entesitdis
1 o
5
50
= b L]
[ ] _ a3 T -
= - . E sl
=1 | - 2 as !
= 3
£ s g &
2 2 - g .
- l .
14 P
s
o o
E ! H
T (Froaas) Tine {howrs}

Figure 3. Salmonelila Ententidis and Listeria monocytfogenes adhesion to stainless
steel without welding (m) and welds: unpolished MIG welds (&), polished MIG welds
(A) unpolished TIG welds (o) and polished TG welds (=) after 0, 1 and 4 h of contact.
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S. Enteritidis (SE 86)

em Solda MIG pOIIda S EnterItIdIS (SE 86)

em solda MIG polida

_ S. Enteritidis (SE 86)
| 38 i : em solda TIG nao

s

1@ky - X1, 688, Tam 0 ' e pOllda

S. Enteritidis (SE 86)
em solda MIG polida

S. Enteritidis (SE 86) ¥ s. Enteritidis (SE 86)
em solda TIG néao & ¢m solda TIG nao

polida 194 X5: 588 Znm X7 o A' oyt W po“da




[ g"'“m\

T
UFRGS VAY
B Resultados by

* Mesmo nivel de adesao no ago inox AlSI 316 e 304;

* Mesmo nivel de adesao nas soldas MIG e TIP,
polidas e nao polidas!
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S. Enteritidis SE86

AlSI 304

AlS| 316

v" Nenhuma correlacdo entre a rugosidade da superficie e a adesao
microbiana (FLINT 1996; TIDE et al, 1999; CHIA et al, 2009).
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S. Enteritidis SE86 isolada de
frangos e surtos
e iy 0 s Original Article

@ Mary Ann Liebert, Inc.
DOI: 10.1089/fpd.2017.2327

Phenotypic and Molecular Characterization
of Salmonella Enteritidis SE86 Isolated
from Poultry and Salmonellosis Outbreaks

Karen Apellanis Borges, Thales Quedi Furian! Sara Neves de Souza,
Rafaela Menezes! Carlos Tadeu Pippi Salle! Hamilton Luiz de Souza Moraes
Eduardo César Tondo? and Vladimir Pinheiro do Nascimento'
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International Journal of Food Microblalogy 306 (2019) 108260

Contents lists available at Scencelirect

International Journal of Food Microbiology

- Tamanho do DNA: 4.685,718 pb;
- 4615 genes;
Short communication - 176 genes de resposta ao stress

journal homepage: www.elsevier.com/locate/ijfoodmicro

Genome analysis reveals insights into high-resistance and virulence of ®] oxidativo;
Salmonella Enteritidis involved in foodborne outbreaks = - 107 genes de viruléncia e defesa;
Ana Carolina Ritter, Eduardo Cesar Tondo’, Franciele Maboni Siqueira’, Alessio Soggiu®, - /74 genes de resisténcia a

Ana Paula Muterle Varela*, Fabiana Quoos Mayer”, Adriano Brandelli** AT L
antibioticos e compostos toxicos.

* Laboraxiio de Bioquimicn ¢ Mizobiolopin Apbirods, Departamenio de Cifcin de Almeney, [niversidade Faderal do Rio Gronde do S, Pevo Alegre, Broal p
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Table 1

General genome features of S. Enteritidis SE86, S. Enteritidis P125109 and S.
Enteritidis ATCCBAA-708.

Feature S. Enteritidis S. Enteritidis S. Enteritidis
SE86 P125109 ATCC BAA-708

Size (bp) 4,685,718 4,685,848 4,678,516

Genes (total) 4615 4424 4852

Protein coding genes (CDS) 4615 4318 4518

Pseudogenes 132 133 211

rRNA (55/165/235) 8/7/7 8/7/7 8/7/7

tRNA 83 84 86

Prof. Dr. Eduardo Cesar Tondo -
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* Aparecimento de S. Heidelberg!!

» (mais resistente que SE86, forma biofilmes, genes de viruléncia, etc.)
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Antimicrobial Resistance and PCR-Ribotyping of Salmonella Heidelberg
Isolated from Chicken Carcasses in Brazil

Maria Angelica Thiele Fracassi’, Ana Lucia Kern?®, Débora Vom Endt®, Eduardo

Cesar Tondo?
TInstituto de Ciéncias Basicas da Saude — ICBS/UFRGS, Universidade Federal

do Rio Grande do Sul; Engenharia de Bioprocessos e Biotecnologia/lUERGS,
Universidade Estadual do Rio Grande do Sul; *Departamento de Ciéncias de
Alimentos, Instituto de Ciéncia e Tecnologia de Alimentos ICTA/UFRGS,

Universidade Federal do Rio Grande do Sul.
Paper submetido

Resisténcia antimicrobiana e PCR-
Ribotipificacao de 173 isolados de .
Heidelberg isoladas de frango.
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S. Heidelberg de frango
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Figure 1: Resistance profile of Salmonella Heidelberg (n=173) isolated from
chicken carcasses produced in Southern Brazil. Ampicillin (AMP); cefazolin
(CFZ); cefoxitin (CFO); ceftriaxone (CRO); ciprofloxacin (CIP); chloramphenicol
(CLO); streptomycin (EST); gentamicin (GEN) imipenem (IMP); tetracycline
(TET); sulfonamide (SUL).
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diversidade de fontes de contaminacao
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Figure 3: PCR-Ribotyping banding profiles of 173 Salmoneila Heidelberg
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Figure S: Dendrogram correlating data from modecular typification by
PCR- Ribotyping with susceptibliity profiles to antimicrobiais of 173
Salmoneiia Heldelberg Isolated from chicken carcasses.
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Conclusao:

*As industrias de alimentos do Brasil tém
investido muito no controle de
Salmonella, porém a prevencao desse
microrganismo continua trazendo
desafios expressivos.

Prof. Dr. Eduardo Cesar Tondo - Microbiologia de
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