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Vancomycin-resistant Enterococcus (VRE) D
isolates from dogs and cats in veterinary
hospitals in Brazil
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Abstract

Background In veterinary medicine, particularly concerning dogs and cats, there is limited data regarding
vancomycin-resistant Enterococcus (VRE). However, multidrug-resistant Enterococcus is frequently identified, raising
concerns about the potential for spreading these resistant microorganisms to humans due to their zoonotic nature.
This study aimed to identify VRE colonizing animals admitted to a veterinary hospital and to determine the presence
of the major resistance genes responsible for vancomycin resistance.

Results Enterococcus was found to carry the vanA gene in 52.54% of cases, the vanB gene in 23.73%, the vanC

gene in 20.34%, and the vank gene in 3.39%. The antimicrobials with the lowest resistance were chloramphenicol
(5.08%) and ampicillin (6.78%). In contrast, the highest resistance was observed with enrofloxacin (79.66%), rifampicin
(67.80%), and ciprofloxacin (61.02%). Seven Enterococcus isolates showed resistance to vancomycin as well as high-
level aminoglycoside resistance (HLAR).

Conclusion A total of 46 animals were found to be colonized by VRE, of which 16 were healthy. The vanA gene was
the most commonly isolated (52.54%), followed by vanB (23.73%), vanC (20.34%), and vank (3.39%). This represents
the first report of the vank gene being identified in a dog in Brazil. Among the 59 Enterococcus isolates, 84.75% (n=50)
were found to be multidrug resistant. The colonization of VRE and Enterococcus HLAR in dogs and cats poses a public
health concern, as it increases the risk of environmental dissemination and has implications for One Health.

Keywords VRE, Small animals, Multidrug resistance, HLAR, Antimicrobial
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ARTICLE INFO ABSTRACT
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Since Brazil has the largest territory in South America and borders 10 other countries, rabies control is strategic
to prevent cross-border spread. However, prevention and control of rabies in small ruminants is neglected. The
present study evaluated the spatiotemporal distribution and temporal trends of rabies in small ruminants in
Brazil between 2005 and 2023. Official data on rabies case notifications and the population density of goats and
sheep from the Brazilian states were used. Descriptive epidemiology and temporal analyses of high-risk clusters
and trends were conducted. Rabies cases were reported in all states, except for the Federal District, Roraima,
Amapa, Amazonas, and Rondonia. In sheep, 174 cases were reported, with an emphasis on Parand (25.29 %),
being highest. There were 64 cases in goats, with a highlight on Bahia (37.50 %) and Maranhao (18.75 %).
However, Espirito Santo presented the highest incidence risk (IR) for goats and sheep. The highest peaks in IR
occurred in 2005, 2006 and 2013. A temporal trend of decreasing goat cases was observed in northeastern Brazil
from 2005 to 2023. In sheep, the Northeast region showed a downward trend in rabies cases. Three high-risk
clusters were identified: the primary cluster for goats occurred in 2006, and for sheep, between 2005 and
2013. Rabies in small ruminants occurs across all Brazilian regions, with high-risk areas in the Northeast,
Southeast, and South, as well as a risk of cross-border transmission. These findings support animal health au-
thorities in strengthening rabies control for small ruminants and reducing the risk of transboundary spread.

1. Introduction

Transboundary diseases are a global threat that can impact herds of
various animal species, damaging the economies of both developed
countries with high technological production standards and underde-
veloped countries that rely on herds primarily for subsistence [43,48].
Among animal species, small ruminants have varying degrees of socio-
economic, environmental, and cultural importance depending on the
country. In Brazil, however, these species are traditionally raised in
extensive pasture systems with low technological input, primarily in less
productive regions compared to those used for cattle production [51]. In
South America, Brazil has the largest number of goat and sheep herds,
standing out as the leading producer of sheep meat and the
second-largest producer of goat meat [52], with a herd size of

approximately 12 million goats and 21 million sheep [24]. The breeding
of these animals has developed in a sectorized manner within the
country, particularly in the southern region, where wool production is
prominent, and in the northeastern region, where herds are primarily
raised for family subsistence [52]. However, Brazil features regions with
advanced technology for small ruminant production alongside others
with lower quality and productivity, necessitating different control and
surveillance strategies to manage the transmission of infectious agents
between herds [51].

Among the mandatory surveillance and notification diseases for
small ruminants in Brazil, rabies remains relatively neglected. The
rabies virus (RABV) belongs to the Rhabdoviridae family and the Lyssa-
virus genus [26]. It comprises seven genotypes distributed across
different continents, but only genotype 1 (RABV) is present in Latin
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Profile of Staphylococcus spp. Isolated from Raw Milk
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Abstract

Staphylococcus aureus and a few species of coagulase negative are frequently associated with food poisoning.
Raw milk and dairy products are among the foods usually associated with outbreaks due to staphylococcal
intoxication. This study aimed to determine phenotypic and genotypic antimicrobial resistance profiles to beta-
lactam drugs in Staphylococcus coagulase positive (CoPS) and negative (CoNS) isolates. A total of 58 CoPS
and 45 CoNS isolates recovered from raw milk and artisanal cheese from Santa Catarina were analyzed. All iso-
lates (n = 103) were subjected to antimicrobial susceptibility testing. High levels of resistance to penicillin (41%
of CoPS and 31% of CoNS), amoxicillin (40% CoPS), ampicillin (36% CoPS), and sulfamethoxazole-
trimethoprim (35% CoNS) were observed. Twenty six percent of the isolates (18 CoPS and 9 CoNS) exhibited
multiresistance profile; which means, they were resistant to at least three different classes of the antimicrobial
drugs. Detection of resistance genes (mecA, mecC, and blaZ) was performed using multiplex polymerase chain
reaction. Twelve isolates (9 CoPS and 3 CoNS) were positive for mecA, whereas 10 strains (4 CoPS and 6
CoNS) were positive for blaZ. The detection of resistant and multidrug resistant isolates emphasizes the neces-
sity to develop strategies to better comply with good manufacturing practices and health care guidelines.

Keywords: antimicrobial susceptibility, genotypic characterization, multidrug resistance

Introduction

S errano artisanal cheese is a widely distributed product in
the mountainous region of Santa Catarina State and is
manufactured with raw milk. Small-dairy farmers produce
their cheese, and many of them still commercialize their prod-
ucts informally. In other words, the products do not go
through a rigorous inspection process, which ensures the qual-
ity and safety of the product for consumers (Ide and Benedet.,
2001; Melo et al., 2013). Food safety is a public health con-
cern since products available for commercialization might
pose a risk to the consumer’s health (Guimaraes et al., 2012).

Consumption of unpasteurized milk and raw dairy prod-
ucts is usually associated with staphylococcal food poisoning
in humans, and the contamination is associated with poor
quality of raw materials and failures in following good man-
ufacturing practices (Santana et al., 2010).

Staphylococcus aureus is considered one of the three
most important foodborne pathogens that can cause dis-
eases in humans (Al-Nabulsi et al., 2020). In 2024, the
World Health Organization (WHO) updated and refined
the prioritization of antibiotic-resistant bacterial patho-
gens to address the evolving challenges of antibiotic
resistance. This Bacterial Priority Pathogens List covers
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Abstract

The objective of this study was to determine the prevalence of Streptococcus equi (S. equi subsp equi and S. equi subsp
zooepidemicus) in the state of Santa Catarina and evaluate the antimicrobial susceptibility of the isolates. For this, 420
nasal swab samples were collected from randomly selected horses. Isolation and phenotypic characterization of the bac-
teria were performed by sowing on 5% sheep blood agar, followed by analysis of morphotinctorial characteristics and
biochemical analysis. To differentiate the main beta-hemolytic Streptococcus in horses, the fermentation profiles of the
sugar’s lactose, maltose, sorbitol, and trehalose were used, which were confirmed at the subspecies level by the PCR
technique. The antimicrobial susceptibility panel was defined by the disk diffusion method, testing 13 antimicrobials from
ten different classes, all regularly used in equine medical clinics, followed by the calculation of the multiple antimicrobial
resistance index. Ten strains of S. equi were isolated, with a prevalence of 2.38% (10/420). Of the total positive samples,
3% (3/10) were confirmed as belonging to S. equi subsp equi and 70% (7/10) were confirmed as belonging to S. zooepi-
demicus. Multidrug resistance was observed in 60% (6/10) of isolates. The antimicrobial with the greatest resistance was
clindamycin with 70% (7/10), followed by beta-lactams, with 40% (4/10) resistance to penicillin and 30% (3/10) to ceft-
iofur. The isolates were 100% (10/10) sensitive to gentamicin, chloramphenicol, levofloxacin, and vancomycin. This was
the first study carried out in the state, and based on these data, it can be said that Santa Catarina has a low prevalence of
S. equi and the presence of multi-resistant strains of S. equi was confirmed in the equine herd in Santa Catarina.

Keywords Strangles - Equine adenitis - Epidemiology - Multidrug resistance - Upper respiratory tract

Introduction

Brazil stands out on the global equestrian scenery, having
the third largest herd of horses in the world, with approxi-
mately 6 million animals, with the highest concentration of
these animals in the Southeast region [1]. Among Brazil-
ian states, Santa Catarina has the fifteenth largest national
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herd and stands out in the agricultural scenario due to its
strategic position for the movement of animals through the
southern region of Brazil and to neighboring countries, such
as Argentina, Paraguay and Uruguay. In addition to being an
important land route, the state also stands out as an interna-
tional reference in the production of food of animal origin.
This highlights the importance of constant vigilance regard-
ing infectious diseases, with the state of Santa Catarina
being a national reference in the control of these diseases.
Among cross-border control diseases, those of the respi-
ratory system are of great importance due to their rapid
spread in space and producing significant economic losses
when they are not previously diagnosed and treated [2].
Diseases of the respiratory system are of great importance
in equine farming, producing significant economic losses if
their detection and treatment are not carried out early [3].
Among the pathologies that affect the respiratory tract,
strangles and strangles-like diseases stand out. Although it

@ Springer
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Brazil is strategic in controlling neglected zoonoses, such as glanders, in its territory. Among the Brazilian states,
Piaui is a strategic state for the spread of the disease in the country. The present study aimed to evaluate the
spatial and temporal distribution of official cases of glanders in Piauf between 2015 and 2022. The glanders cases
were located in the municipalities of the north and central-north mesoregions, mainly in Campo Maior, Teresina
and Altos. The highest incidence risk (IR) occurred in of Altos (IR = 257.9), Sussuapara (IR = 158.4), and

Teresina (IR = 157.7). A primary cluster was formed with a relative risk of 14.88 between 2019 and 2022,
encompassing 34 municipalities in the north and central-north regions. In Piaui, glanders is well localized, with
the potential for spread across borders. This is the first study demonstrating the distribution of reported cases of

glanders in the state of Piaui.

1. Introduction

Brazil is the largest country in terms of territorial extension in South
America, bordering ten countries with the exception of Chile and
Ecuador. Associated with this large extension of borders, the country has
the third largest herd of horses in the world, with almost 6 million heads,
with the Southeast regions with 22.9% and the Northeast with 22.4%
standing out as the largest herds of horses [1]. Among the Brazilian
states, Piauf is the seventeenth with the largest population of horses in
the country, with approximately 70 thousand horses [2], 51 thousand
donkeys, and 19 thousand mules [3]. Furthermore, the northeast region
where Piaui is located comprises approximately 90% of the "northeast
donkeys” in the country. This species, being rustic and resistant to the
semiarid conditions of the region, had great historical importance in
regional development and agricultural activity, but currently there are
many animals abandoned or slaughtered indiscriminately for export of
their byproducts to Asia and Europe [4]. This peculiar characteristic of
Piaui means that the spread of diseases in geographic space is not
adequately investigated in equidae, especially in abandoned donkeys

that move between properties and come into contact with domiciled
horses, which intensifies the processes of transmission of infectious
agents between state and municipal borders.

Among the infectious diseases of equids with the greatest relevance
to human and animal health, glanders stand out, are caused by the
bacterium Burkholderia mallei and are characterized by pyogranuloma-
tous lesions in the respiratory, lymphatic tract and cutaneous surface of
equids [5]. Clinical signs can range from subclinical infections to acute
and fulminant forms of the disease. Among the most common clinical
signs are high fever, mucopurulent nasal discharge, cough, difficulty in
breathing, ulcers in the nostrils and/or skin, regional lymphadenitis,
conjunctivitis, lethargy, weight loss, loss of appetite, and edema in the
extremities. In more serious cases, pneumonia, sepsis, abscesses in
various organs, and death may occur [6,7].

In Brazil, the disease was introduced in 1811 through the import of
animals from Europe and was considered eradicated in 1968. After 30
years of absence, glanders resurfaced in 1999 in Pernambuco and Ala-
goas, both states in the northeast region [7]. From these outbreaks, the
disease spread concentrically in subsequent years, reaching nearby
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Abstract

Background and Aim: Flemish cattle in Brazil are on the brink of extinction and are found only in one herd in Lages, Santa
Catarina State. This study aimed to uncover the reasons for the recurring abortions in the Flemish cattle herd.

Materials and Methods: Seventeen Flemish fetuses underwent postmortem examinations, with samples collected for
histopathology and microbiology culture tests, polymerase chain reaction (PCR) test for Neospora caninum, and reverse
transcription-PCR (RT-PCR) test for bovine viral diarrhea virus (BVDV) from 2015 to 2020.

Results: Of the 17 fetuses, N. caninum was the most common diagnosis and was found in 88% (15/17). One fetus
(5.8%) had a coinfection with N. caninum and Citrobacter amalonaticus, leading to fibrinonecrotic pericarditis.
All fetuses tested negative for BVDV by RT-PCR. Of the 107 dams tested by indirect immunofluorescence assay,
26 (25.2%) were anti-N. caninum seropositive, with 17 (65.4%) aborting and 5 (19.2%) having estrus repetition.
Reverse transcription-PCR results showed that 9 (8.4%) of the serum samples collected from dams tested positive,
which tested follow-up test 3 months later, indicating a BVDV transient infection. The factors that contributed to
neosporosis included dogs’ access to pastures and improper disposal of fetal remains, which made it easier for dogs
to consume them.

Conclusion: This study warns the occurrence of N. caninum as a cause of reproductive disorders that can lead to abortion
in the studied Flemish cattle herd.

Keywords: abortion, endangered breeds, pathology, protozoan, reproductive disorders.

Introduction Identifying the cause of miscarriages can be chal-
lenging due to tissue breakdown and multiple diagnos-
tic techniques are often necessary to confirm if the cause
is infectious or non-infectious [2, 5]. The ultimate goal
of a proper diagnosis is to implement health controls in
herds, ensuring the well-being of animals and people
that come into contact with them [10]. In addition to
financial losses from decreased reproductive efficiency
in commercial herds, the presence of infectious agents
can also threaten the survival of endangered breeds
such as the Flemish [5, 11-13], which has a European
origin and is at risk of extinction. In Brazil, the remain-

Brazil is a major player in cattle breeding, boast-
ing an estimated herd of 218.2 million animals [1].
Despite its global prominence, the high incidence of
fetal mortality due to infectious diseases and dysto-
cia hinders the growth and productivity of the national
livestock industry [2—5]. Infections are a significant
cause of fetal death in cattle both in Brazil and glob-
ally [5, 6]. In Southern Brazil, there is a range of eti-
ologies contributing to high levels of specific agents,
particularly Neospora caninum [5-9].

Copyright: Marian, et al. Open Access. This article is distributed under
the terms of the Creative Commons Attribution 4.0 International
License  (http://creativecommons.org/licenses/by/4.0/),  which
permits unrestricted use, distribution, and reproduction in any
medium, provided you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this
article, unless otherwise stated.

ing pure specimens of the breed can only be found in a
small herd located in the south of the country [14, 15].

Therefore, this study aimed to detect the causes
of abortions through the association of histological,
molecular, serological, and epidemiological analyses,
identifying potentially infectious agents in the only
Flemish herd in Brazil.
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ARTICLE INFO ABSTRACT

Keywords: Brazilian sheep farming is an ancient socioeconomic activity of great importance for maintaining income and
Epidemiology generating family employment. Brazil is the largest producer of sheep in South America, making it a strategic
Cluster

country for the control of infectious diseases such as scrapie. In the present study, scrapie was officially reported
in 74 cases in nine Brazilian states between 2005 and 2021. Among all Brazilian regions, the South with 54.06 %
(40/74), the Midwest with 28.38 % (21/74), and the Southeast with 16.21 % (12/74) stood out with higher
relative frequencies in the number of cases of the disease. Among the states, Santa Catarina presented 35.14 % of
the notified cases, and the risk of incidence (IR) was 91.9 per 100,000 sheep. The years with the highest reported
cases were 2012 (17 cases and IR = 2.11) and 2017 (16 cases and IR = 6.17). There was the formation of a
primary cluster in the year 2017, formed only by the state of Santa Catarina, with relative risk (RRs) = 313.97,
and a secondary cluster formed by the states of Mato Grosso, Mato Grosso do Sul, Goids, Tocantins, Minas Gerais,
and Sao Paulo in the period from 2006 to 2009, with RRs = 27.92. All of the states with reported cases shared
borders, demonstrating the disease’s ability to spread across state lines. Scrapie must be prevented from
spreading in Brazil by implementing active surveillance measures.

Spatiotemporal analysis
Risk analysis

1. Introduction in sheep herds, such as scrapie, is fundamental to guaranteeing the

quality of exported products of animal origin as well as to assist in the

Brazil is one of the nineteen countries with the largest flock of sheep
in the world, with more than 20 million heads. Furthermore, South
America represents 5.2 % of the world’s sheep herds, with Brazil being
the largest producer of sheep with 31.6 % of the total, followed by
Argentina with 22.3 %, Peru with 17 %, and Bolivia with 11.6 % of the
total (FAO, 2022). In Brazilian territory, the state of Bahia, in the
northeast region of Brazil, is the largest producer of sheep, with a total of
4247,960 head, followed by Rio Grande do Sul, in the southern region of
Brazil, with 3030,419 sheep (IBGE, 2022). In this context, Brazilian
sheep farming is a socioeconomic activity that has been perpetuated for
generations and is characterized by commercial herds or small herds
destined for subsistence, depending on the Brazilian region. Therefore,
the need for knowledge of the spatial distribution of notifiable diseases

* Corresponding author.
E-mail address: david.ggs@udesc.br (D.G.G. Schwarz).

https://doi.org/10.1016/j.mran.2023.100282

creation or maintenance of strategies for national programs of control
and eradication.

Scrapie is an infectious disease that affects sheep and goats. It is part
of the group of Transmissible Spongiform Encephalopathies (TSEs) or
prion diseases and has a neurodegenerative character of fatal evolution,
caused by a conformational alteration of the cellular prion protein
(PrPc), giving rise to the pathogenic form (PrPsc). The disease can
present in the classic form in genetically susceptible sheep and goats or
in the atypical form that was diagnosed in Norway, called "Nor98" and
later observed in other parts of the world (OIE, 2018). The susceptibility
of sheep to scrapie is genetically determined by the polymorphisms in
codons 136 (A or V), 154 (R or H), and 171 (R, Q, or H) of the PrP gene
(Woolhouse et al., 2001).
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Detection of the main multiresistant microorganisms
in the environment of a teaching veterinary hospital in
Brazil'
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ABSTRACT.- Sfaciotte R.A.P, Parussolo L., Melo ED., Bordignon G., Israel N.D., Salbego F.Z.,
Wosiacki S.R. & Ferraz S.M. 2021. Detection of the main multiresistant microorganisms
in the environment of a teaching veterinary hospital in Brazil. Pesquisa Veterindria
Brasileira 41:e06706, 2021. Universidade do Estado de Santa Catarina, Av. Luiz de Camaées
2090, Conta Dinheiro, Lages, SC 88520-000, Brazil. E-mail: sfaciotte@gmail.com
Contamination of the veterinary hospital environment with multiresistant pathogens
endangers not only hospitalized animals, but also the workplace safety of veterinarians
and nurses, animal guardians and, when in case of a teaching hospital, veterinary students.
The objective of this study was to map the main points of bacterial contamination of a
veterinary teaching hospital in Brazil to identify multiresistant microorganisms and their
antimicrobial resistance genes. Samples were collected from 39 different locations of a
veterinary school hospital which comprised a pool according to each hospital environment.
In certain environments, more than one pool has been collected. All samples were collected
in quadruplicates for the selective isolation of the main multiresistant microorganisms:
methicillin-resistant Staphylococcus (MRS), vancomycin resistant Enterococcus (VRE),
cephalosporinases and/or extended-spectrum beta-lactamase-producing Gram-negative
bacteria (ESBL) and Carbapenemase-producing (CP). After isolation and identification
of isolates, multiplex-PCR reactions were performed to detect the main genes for each
microorganism and antimicrobial susceptibility tests with the main antibiotics used for each
bacterial group according to CLSI. Of the 39 veterinary teaching hospital sites collected, all
(100%) had at least one of the microorganisms surveyed, and 17.95% (n=7) of the sites
were able to isolate the four pathogens. From the 94 pools collected, it was possible to
isolate MRS in 81.91% (n=77), VRE in 12.77% (n=12), cephalosporinases and/or ESBL in
62.77% (n=59) and CP in 24.47%. (n=23). Regarding MRS, the mecA gene was detected in all
isolates. All isolated VREs were identified as Enterococcus faecalis and presented the vanA
gene. Regarding cephalosporinases and/or ESBL, 89.83% (n=53) of the isolates presented
the blaTEM gene, 57.63% (n=34) the blaOXA-1 gene, 37.29% (n=22) blaCTX-M gene from
some group (1, 2,9 ou 8/25) and 20.34% (n=12) the blaSHV gene. It was possible to identify
the main microorganisms responsible for causing nosocomial infections in humans (VRE,
MRS, ESBL and CP) in the veterinary hospital environment, suggesting a source of infection
for professionals and students of veterinary medicine, placing a high risk for public health.

INDEX TERMS: Environment, ESBL, multiresistant, MRS, public health, Brazil.
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Detection of virulence genes and antimicrobial
susceptibility profile of Listeria monocytogenes
isolates recovered from artisanal cheese
produced in the Southern region of Brazil

LEANDRO PARUSSOLO, RICARDO ANTONIO P. SFACIOTTE, KARINE ANDREZZA
DALMINA, FERNANDA DANIELLE MELO, UBIRAJARA M. DA COSTA &
SANDRA MARIA FERRAZ

Abstract: Listeria monocytogenes is an opportunistic pathogen that causes listeriosis,
a foodborne disease with low incidence but with high mortality rate in humans. This
microorganism has been recovered from several dairy products, especially those produced
with raw milk. The objective of this work was to investigate the presence of virulence
genes, and also to define the antimicrobial susceptibility profile of L. monocytogenes
isolates recovered from serrano artisanal cheese produced in Southern region of Brazil.
Nine strains of L. monocytogenes (serotypes 1/2b and 4b) were evaluated through PCR
to detect the presence of the virulence genes hly, inlA, inlC, inlJ, actA, plcB and iap,
while antimicrobial susceptibility profile was determined via disk diffusion method. All
strains exhibited the presence of the genes hly and plcB, whereas the other genes (iap,
actA, inlA, inlC and inl)) were only detected in eight strains. We verified that all strains
were resistant to at least one antimicrobial agent and three of them showed multidrug
resistance. These findings demonstrated the serrano artisanal cheese offers risks to
consumers’ health and point to a need of adaptations and monitoring of manufacturing
process of this food, in order to prevent the dissemination of L. monocytogenes.

Key words: dairy products, multidrug resistance, raw milk, virulence genes.

INTRODUCTION

Listeriamonocytogenesisapathogenthatcauses
listeriosis, a serious foodborne disease that can
be fatal. The overall mortality rate is estimated
in 30%, especially in those with underlying
diseases and/or immunosuppressed status,
elderly and fetus or neonate (Drevets & Bronze
2008, Lecuit 2007). Listeria monocytogenes is a
concern in the food industry, since it is found
in various environments, and it grows under
different conditions, such as low temperatures,
high salt concentrations and wide pH range

(from 4.5 t0 9.0) (Guenther et al. 2009, Walker et
al. 1990).

This microorganism has been recovered
from several types of food, among which serrano
artisanal cheese (Melo et al. 2013, Pontarolo et
al. 2017), a product typically manufactured in the
highland fields the South of Brazil with raw milk
obtained from dairy cattle subjected to natural
grazing-pasture management (Pereira etal.2014).
The raw milk contaminated by L. monocytogenes
introduced into the food processing environment
and used to manufacture unpasteurized cheese
is a serious threat to human health, due to

An Acad Bras Cienc (2021) 93(3)
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|dentification and Characterization of Multidrug-Resistant
Extended-Spectrum Beta-Lactamase-Producing Bacteria
from Healthy and Diseased Dogs and Cats Admitted
to a Veterinary Hospital in Brazil
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The objective of this study was to identify the main extended-spectrum beta-lactamase (ESBL)-producing
bacteria and to detect the frequency of the major genes responsible to trigger this resistance in hospitalized
animals. We collected 106 rectal swabs from cats (n=25) and dogs (n=281) to detect ESBL-producing isolates.
ESBL-positive samples were submitted to the antimicrobial susceptibility test, and polymerase chain reaction
was performed to detect TEM, SHV, and CTX-M genes from different groups. We observed that 44.34% of these
samples (11 cats and 36 dogs) were positive for ESBL-producing bacteria. Thirteen animals (27.66%—seven
cats and six dogs) were hospitalized for elective castration (healthy animals). Only a single animal was positive
for ESBL-producing bacteria at hospital admission (the animal also showed an ESBL-positive isolate after
leaving the hospital), whereas 11 were positive only at the hospital discharge. Of the 73 ESBL-producing
isolates, 13 were isolated from cats (8 sick and 7 healthy) and 60 from dogs (53 sick and 7 healthy). Escherichia
coli was the major ESBL-producing bacterium isolated (53.42%), followed by Pseudomonas aeruginosa
(15.07%), Salmonella sp., and Proteus mirabilis (5.48% each one). Antimicrobial resistance profile of ESBL-
producing isolates showed that 67 isolates (91.78%) were resistant to 3 or more antibiotic classes, while 13 of
them (17.81%—2 healthy cats and 11 sick dogs) were resistant to all tested antimicrobial classes. The blatgym
gene exhibited the highest frequency in ESBL-producing isolates, followed by the blactx.m group 8/25, blactx.
M group 1 and blactx.m group 9 genes. These results are useful to assess the predominance of ESBL-producing
isolates recovered from dogs and in cats in Brazil. Consequently, we draw attention to these animals, as they can
act as reservoirs for these microorganisms, which are the major pathogens of nosocomial infections worldwide.

Keywords: multidrug resistance, veterinary hospital, TEM, CTX-M, small animals, ESBL

Introduction

O NE OF THE major resistance mechanisms developed by
gram-negative bacteria is the hydrolysis of B-lactam
ring through the action of enzymes. This process confers
resistance to beta-lactam antimicrobial classes, including
penicillin, cephalosporins (especially those from the third
and fourth generations), and monobactams.! These en-
zymes do not hydrolyze cephamycins (cefoxitin) and
carbapenems, but they can be inactivated by -lactamase

inhibitors (clavulanic acid, sulbactam, and tazobactam).2
The aforementioned enzymes are known as extended-
spectrum beta-lactamases (ESBLs), which are divided
into three main groups: TEM, SHV, and, CTX-M.? OXA-1
genes (found in the plasmid and integron locations
of gram-negative microorganisms) are frequently asso-
ciated with the worldwide spread of CTX-M-15 ESBL,
conferring reduced susceptibility to cefepime (CPM),
and a combination of beta-lactams and beta-lactamase
inhibitors.*?
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ABSTRACT

Yersinia enterocolitica is a bacterium with zoonotic potential and there are no previous records of this bacteria
being isolated from aborted foals. This report aims to describe a case of sepsis due to Y. enterocolitica in a seven
month old aborted equine. The fequinoetus was submitted to necropsy and samples of all the organs were
collected for the histological exam. Samples of liver, lung, placenta, and stomach contents were collected for
bacterial culture. Macroscopically, the liver was enlarged with yellowish heterogeneous color, heart with pale
myocardial areas; lungs not collapsed, heavy and shiny, thickened umbilical cord covered with fibrin and pus.
Histopathologically, there was moderate multifocal necrosuppurative myocarditis and thrombosis, moderate
diffuse suppurative bronchopneumonia, mild multifocal fibrinonecrotic hepatitis, and moderate diffuse
necrosuppurative omphalitis with intralesional bacterial myriads and thrombosis. Mild multifocal suppurative
placentitis, nephritis, myositis, cystitis, and dermatitis were also observed, in addition to mild diffuse lymphoid
rarefaction. The microbiological evaluation identified Y. enterocolitica in the liver, lung, and stomach fluid. This
is the first report of sepsis due to Y. enterocolitica causing an abortion in a horse. This bacterium has zoonotic
importance; therefore, it should be investigated in abortion in this species, serving as a differential diagnosis in
reproductive disorders.

Keywords: bacterial disease, yersiniosis, zoonosis, herbivore, pathology
RESUMO

Yersinia enterocolitica € uma bactéria com potencial zoonético, e ndo ha informacGes desse agente como causa
de abortamento em equinos. O objetivo deste relato é descrever um caso de sepse por Y. enterocolitica em um
feto equino abortado aos sete meses. O feto foi submetido a necropsia, e amostras de todos os érgaos foram
processadas para histopatologia. Para microbiologia, foram coletadas amostras de figado, pulméo, placenta e
contedo estomacal. Macroscopicamente, observou-se figado aumentado com coloracdo amarelada
heterogénea; coragao com areas palidas no miocardio; pulmdes ndo colabados, pesados e brilhantes; e cordao
umbilical espessado e recoberto por fibrina e pus. Na analise histopatolégica, havia miocardite
necrossupurativa multifocal moderada e trombose, broncopneumonia supurativa difusa moderada, hepatite
fibrinonecrotica multifocal discreta e onfalite necrossupurativa difusa moderada com miriades bacterianas
intralesionais e trombose. Observou-se também placentite, nefrite, miosite, cistite e dermatite supurativa
multifocal discreta, além de rarefacdo linfoide difusa discreta. A avaliagdo microbioldgica identificou Y.
enterocolitica no figado, no pulmao e no liquido estomacal. Este € o primeiro relato de sepse por Y. enterocolitica
causando abortamento na espécie equina. Essa bactéria tem importancia zoondtica, portanto deve ser
investigada em casos de abortamento nessa espécie, servindo como diagndstico diferencial em tal distdrbio
reprodutivo.

Palavras-chave: doenca bacteriana, yersiniose, zoonose, herbivoro, patologia
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Antimicrobial resistance evaluation of bacteria isolated
from infections in small animals in the Umuarama
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Ferrante M. & Wosiacki S.R. 2020. Antimicrobial resistance evaluation of bacteria isolated
from infections in small animals in the Umuarama region, Parana. Pesquisa Veterindria
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Bacterial resistance is shown to be an inevitable side effect due to the excessive use of
antibiotics, becoming a significant concern worldwide. Knowledge of regional bacterial
resistance profiles enables the development of site-specific infection control practices, making
conscious and moderate use of commercially available antibiotics. The aim of this study was
the retrospective evaluation of the antimicrobial resistance profile of bacteria isolated from
companion animal infections in the region of Umuarama/PR, from 2013 to 2017. This research
was performed by analyzing the database belonging to the “Laboratério de Microbiologia
Animal” at the “Universidade Estadual de Maringa” (UEM). Staphylococcus spp. represented
45.53% of the bacteria isolated from clinical infections in small animals in the period and
place evaluated, followed by enterobacteria (34.04%), non-fermenting Gram-negative bacilli
(NFGNB, 11.06%) and Streptococcus/Enterococcus (9.36%). A high number of antimicrobial
resistance to antibiotics used in veterinary medicine was found. The lowest resistances
associated with the best impact factor values were found for aminoglycosides, especially
amikacin, chloramphenicol, and fluoroquinolones (norfloxacin and ciprofloxacin). Intermediate
results were found for sulbactam-associated ampicillin, ceftriaxone, amoxicillin-clavulanic
acid, and enrofloxacin. According to the number of resistant antimicrobial drugs, 64.26%
(151/235) of the isolates were classified as multidrug-resistant, being 15.32% extensively
resistant. Considering the resistance to antimicrobial classes, 68.94% (162/235) of the
isolates were classified as multiresistant, being 19.15% extensively resistant. No bacterial
strains were characterized as pan-resistant, but ten bacteria were resistant to all classes
tested, with isolated susceptibility to certain drugs. Through the evaluation of resistance
profiles found in the period and place studied and relevant literature, it is clear that there is
a growing increase in the number of multiresistant bacteria among domestic animals which
characterizes a serious risk to public health. The therapeutic arsenal is becoming increasingly
diminished, and there is more difficulty in empirical drug selection, making antimicrobial
susceptibility testing essential for more specific selection in antimicrobial therapy. Educational
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Enterotoxigenic potential of
Staphylococcus spp. isolates recovered
from raw milk and artisanal cheese

FERNANDA DANIELLE MELO, RICARDO ANTONIO P. SFACIOTTE, KARINE A.
DALMINA, PAULA WILDEMANN, LEANDRO PARUSSOLO, SHEILA R. WOSIACKI,
UBIRAJARA M. DA COSTA & SANDRA MARIA FERRAZ

Abstract: In this work, we investigated the phenotypic profile of Staphylococcus spp.
isolates recovered from raw milk and artisanal cheese, and their enterotoxigenic
potential through the detection of classical enterotoxin genes (sea, seb, sec, sed and see).
A total of 104 isolates (58 coagulase-positive Staphylococcus — CoPS; and 46 coagulase-
negative Staphylococcus- CoNS) were used, of which 33 were retrieved from raw milk and
71 from artisanal cheese produced in the Serrana region of Santa Catarina. Identification
of CoPS was conducted via biochemical tests. Detection of the genes sea, seb, sec, sed,
and see was carried out by multiplex PCR technique. Among the 58 CoPS analyzed, 64%
were identified as S. aureus, 22% as S. scheiferi coagulans, 12% as S. hyicus and as 2%
S. intermedius. In the present study was noted that 40% of CoPS isolates retrieved from
milk harbored seb gene, while only one from artisanal cheese was positive for gene
sea. In this study all CoNS samples investigated were negative for enterotoxins genes.
The enterotoxigenic potential of CoPS, is an issue of great importance for public health.
For that reason, it is necessary that cheese factories strictly follow the safety processes
involved in manufacturing.

Key words: Staphylococcus spp., staphylococcal enterotoxins, foods, PCR.

up to 126.7°C/6.2 min. For that reason, in some
cases they are able to survive in food even after

S. aureus is considered the most important
species among Staphylococcus spp. due to its
versatile feature to produce several endotoxins,
especially the staphylococcal enterotoxins (SE).
However, Valle et al. (1990) described that other
coagulase-producing staphylococci exhibited
the same characteristic. Later, Pereira et al. (2001)
demonstrated that some coagulase-negative
staphylococci (CoNS) were also able to produce
toxins under laboratory conditions.
Enterotoxins are proteins of low molecular
weight, which are resistant to inactivation by
stomach proteases and withstand temperatures

thermal treatment (thermoresistant toxins)
(Santana et al. 2010).

The genes encoding staphylococcal
enterotoxins can be present in bacteriophages
(sea and sec), plasmids (seb, sed and selj),
staphylococcal chromosome (seb, sec, seh, sei,
selk, sell, selm, seln, selo, selp and selg) and
pathogenicity islands (sec, seb, selk and selq)
(Jarraud et al. 2001, Zhang et al. 1998).

According to Sanitary Surveillance Agency
(Servico de Vigilancia Sanitaria) from Ministry
of Health, S. aureus was the third most frequent
pathogen associated to foodborne disease

An Acad Bras Cienc (2020) 92(3)
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Evaluation of minimum ripening time of artisanal mountain cheese
from Santa Catarina prior to selling

Avalia¢ao do periodo minimo de maturac¢ao para comercializacio do
queijo artesanal serrano de Santa Catarina

Karine Andrezza Dalmina'*; Leandro Parussolo?; Ricardo Antonio Pilegi
Sfaciotte?; Fernanda Danielle Melo?; André Thaler Neto®; Sandra Maria Ferraz’

Highlights:

Nenhum periodo de maturacao avaliado garantiu a inocuidade do produto final.

As propriedades apresentaram heterogeneidade nos procedimentos higiénico-sanitarios.
L. monocytogenes foi isolada nos quatro periodos de maturacdo da mesma propriedade.
A fonte principal de contaminagao do QAS pode ser pela manipulagao inadequada.

Abstract

Artisanal mountain cheese (queijo artesanal serrano; AMS) is produced from raw milk, which makes it
a suitable medium for the multiplication of pathogenic microorganisms. The ripening process involves
physical, chemical and microbiological factors unfavorable to pathogen development. For this reason,
the Brazilian legislation requires a minimum ripening time of 60 days. However, according to Normative
Instruction (NI) no 30, of August 7, 2013, and Decree no. 9.013, of March 29, 2017, this time can be
reduced provided that scientific studies show that there is no alteration in the safety of the product.
This study aimed to evaluate the microbiological quality of AMS in 19 cheese factories in the Serra
Catarinense region, at 14, 21, 28 and 35 days of ripening, and to determine which period would meet
the microbiological limits. A total of 76 samples of AMS, 19 samples of water and 19 samples of raw
milk were studied. The microorganisms were investigated following Ordinance no. 146, of March 7,
1996. The investigation and count of coliforms at 30 °C, E. coli and coagulase-positive Staphylococcus
followed protocols by Silva et al. (2010), using Petrifilm™. The investigation of Salmonella spp.
followed Silva et al. (2010), whereas the investigation of Listeria monocytogenese and count of
mesophilic aerobes followed NI no. 30, of June 26, 2018. Water potability was evaluated by the Most
Probable Number (MPN) technique, in accordance with NI no. 30/2018 and Consolidation Ordinance
no. 5, of September 28, 2017. Results were tested by Analysis of Variance and Linear Regression using
the SAS statistical package with significance determined at p < 0.05. No safe ripening period for sale
could be determined. At 35 days of ripening, 14 farms still showed counts above the limit for the
microorganisms described in the legislation. On one of the farms, the presence of L. monocytogenes
was detected in the four evaluated periods, demonstrating that ripening was not efficient to eliminate
the pathogen. The microbiological quality of the milk was not satisfactory, with 63.16% of the samples
not conforming to the standards. As regards the potability of the water used in the cheese factories,
52.63% of the analyzed samples showed unsatisfactory results. The research revealed heterogeneity
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Detection of virulence genes and antimicrobial resistance profiles
of Escherichia coli isolates from raw milk and artisanal cheese in
Southern Brazil

Deteccao de genes de viruléncia e perfis de resisténcia
antimicrobiana de Escherichia coli isoladas de leite cru e queijo

artesanal no Sul do Brasil

Leandro Parussolo'"; Ricardo Antonio Pilegi Sfaciotte?; Karine Andrezza Dalmina’;
Fernanda Danielle Melo*; Ubirajara Maciel da Costa’; Sandra Maria Ferraz®

Abstract

The serrano artisanal cheese is a typical product from South region of Brazil, which is produced by
skilled cheesemakers using raw milk. The contamination of this food by Escherichia coli has a great
impact on public health, since it could threat the consumers’ health. The study evaluated the presence
of virulence genes, antimicrobial susceptibility profiles and bofilm-production ability of Escherichia
coli isolates obtained from raw milk and artisanal cheese produced in Southern Brazil. A total of 117
isolates of E. coli were characterized by multiplex PCR to detect the following virulence genes: eae
for enteropatogenic E. coli (EPEC), It and st for enterotoxigenic E. coli (ETEC), stx for shiga toxin-
producing E. coli (STEC), stx and eae for enterohemorrhagic E. coli (EHEC), ipaH for enteroinvasive
E. coli (EIEC) and aggR for enteroaggregative E. coli (EAEC). In addition, antimicrobial susceptibility
profile to 22 antimicrobial agents was also performed by disk diffusion method, and we searched for
extended-spectrum beta-lactamases (ESBL) and/or carbapenemase- producing isolates. Isolates that were
positive for ESBL and carbapenemase were further investigated for the presence of the genes: bla_,,,
blag,, bla,,, bla,, ., for ESBL and bla,,, ,, for carbapenemase. Further, isolates had their ability to
form biofilms investigated by the red Congo agar method. Virulence genes of E. coli were identified
in 21.37% of the tested isolates, which were classified as EPEC (the most prevalent pathotype) and
ETEC or EAEC. Ten (8.55%) of the total studied E. coli isolates revealed a multidrug-resistant profile,
since they were resistant to three or more antimicrobial classes; whereas four isolates (3.42%) were
classified as ESBL-producers and showed the presence of bla.,, gene. None of the isolates exhibited
carbapenemase activity nor did they carry carbapenemase genes. From the total of E. coli isolates, 79
(67.52%) were considered potential biofilm producers. These results address a serious public health
issue, since artisanal cheeses pose a risk to consumers’ health, since may be sources of dissemination
of diarrheogenic E. coli, that can cause from subclinical to severe and fatal infections in children and
adults, and also emphasize the need to improve adaptations/adjustments in the manufacturing processes
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Endocardite por Staphylococcus sp. em bovino e ovino causando
osteoartrite e sepse como desfechos incomuns

Endocarditis by Staphylococcus sp. in Cow and Sheep Leading
to Osteoarthritis and Sepsis as Unusual Outcomes

David Guilherme Pereira, Luiza Ramos Ribeiro, Ricardo Antonio Pilegi Sfaciotte, Claudia Salete Wisser,
Sandra Maria Ferraz, Ademar Luiz Dallabrida, Joandes Henrique Fonteque & Renata Assis Casagrande

ABSTRACT

Background: Endocarditis is one of the most important heart diseases in cattle and a rare disease in sheep. This illness
could be caused by any bacteria when related to bacteremia, being Staphylococcus aureus one uncommon cause for this
disorder in ruminants. The clinical sings at the early stages are unspecific and many cases are only diagnosed just at the
final stages of the disease, resulting in heart insufficiency with bad prognosis. The aim of this study is to report two cases
of endocarditis caused by Staphylococcus spp. leading to sepsis in a sheep and osteoarthritis in a cow, showing the impor-
tance of this bacteria in the pathogenesis of this disease.

Cases: Case 1. A 8-month-old sheep, female, Texel showed lameness in the left thoracic limb, and even treated with non-
steroidal anti-inflammatory drug had anorexia, locomotion difficulty and on the day before of death showed neurological
sings, with less than one week of total clinical course. At necropsy, in the heart was observed thrombus in the tricuspid,
mitral and aortic valves and pale areas in the myocardium. Multiples abscesses were observed in the lungs, liver and kid-
neys and infarcts in kidneys, spleen and brain. At the histopathology exam was observed in the tricuspid, mitral and aortic
valves subacute endocarditis with intralesional coccoids bacteria Gram positives. There were multifocal fibrinonecrotic
myocarditis, abscess in lung, liver and kidney with intralesional bacterial myriads. In kidneys, spleen and brain was ob-
served thrombosis associated to multiple infarct areas. Samples of cardiac thrombus, heart, spleen, kidney and meningeal
swabs were submitted for bacterial cultivation and was isolated Staphylococcus aureus in all samples, in pure culture.
Case 2. A 2-year-old cow, female, mixed breed Angus and Charolais showed a wound in the distal part of the thoracic
limb that was done topical treatment. After a month, was noted submandibular and dewlap edema, prostration, lethargy
and fever. Antibiotic treatment was performed having remission of edema and fever, however being lethargic yet. After
a month post antibiotic treatment, the animal showed bilateral increased of joint volume and a new antibiotic treatment
was performed. The X-ray and cytology of the synovial fluid presented septic osteoarthritis in both radiocarpal joint. At
necropsy was observed a thrombus in the tricuspid valve of approximately 20x4cm ascending to caudal and cranial cava
veins and a pulmonary abscess. In the left carpometacarpal joint, right antebrachiocarpal joint and stifle joint were observed
severe purulent exudation and erosions. At histopathology evaluation of the heart was noted subacute septic endocarditis in
tricuspid valve and in the joints was observed subacute fibrinopurulent osteoarthritis. In the swabs of joints and thrombus
was identified Staphylococcus coagulase positive.

Discussion: Despite the fact of to be skin commensal, S. aureus can enter in the bloodstream and to cause endocarditis,
sepsis, abscesses and arthritis. Regard to possible entryways, interdigital pododermatitis and skin superficial lesions can
be the entrance of the agent. In both cases the animals showed lesions on the limbs, as possible cause. The relationship
between endocarditis and osteoarticular infections is not fully known. In cattle with heart disease was noted that lameness
is an important clinical sign and osteoarthritis could be related with endocarditis. Staphylococcus aureus rarely is reported
in endocarditis cases in ruminants and the outcomes showed here are uncommon and poorly studied.

Descritores: estafilococose, doenga cardiaca, poliartrite, bacteremia, ruminantes.

Keywords: Staph infection, heart disease, polyarthritis, bacteremia, ruminants.
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Abstract: The objective of this study was to identify the main
microorganisms associated with ophthalmic infections and determine the
resistance profile of these isolates against antimicrobial drugs. 26 bacterial
isolates from 18 canine ophthalmic infections were submited to the
phenotypic resistance profile for 36 drugs of 12 classes of antimicrobials,

Corresponding Author: . . . . . .
Sheila I})lezl er%Nosiacki research of multidrug-resistant strains with importance in public health and
Department of Veterinary detection of Staphylococcus mecA gene by PCR. The bacterial isolates

were identified as Staphylococcus spp. (n = 18), Enterococcus spp. (n = 1),
enterobacteria (n = 6) and Pseudomonas spp. (n = 1). The percentage of
resistance and intermediate resistance were 42.48% (n = 325). Considering
separate antimicrobials drugs, 18 isolates were characterized by multidrug
resistant, while by the assesment of resistance to class, 20 isolates were
multiresistant. In the phenotypic detection, 61.11% (11/18) of
Staphylococcus spp. were predicted by Methicillin-Resistant Staphyloccus
(MRS), whereas the genotypic detection, 38.89% (7/18) were carriers of the
mecA gene. Two enterobacterias were considered producers of expectro
Extended of Betalactamase (ESBL). EUCAST was more reliable for
detecting MRS strains than the CLSI. The present study detected
multiresistant isolates of great importance and are involved in cases of public
health, such as MRS, MRSMLSb, ESBL, very important to be readily
identified and controled so as to prevent the spread of this type of resistance.

Medicine, State University of
Maringa, Umuarama, Brazil
E-mail: srwosiacki@uem.br

Keywords: Multiresistant, MRS, mecA, ESBL, Public Health

antimicrobial substances and to stimulate the local
immune response (Moeller et al., 2005). Although not
considered pathogenic, when a break occurs the barrier

Introduction

Superficial tissues, such as skin and mucosa, are

colonized by different agentes because they are in
constant contact with the environment. In addition to the
frequent exposure, the ocular surface is rich in nutrients,
which makes a favorable environment for the
colonization of microorganisms, ranging throughout life
(Prado et al., 2005). These microorganisms, of ocular
microbiota, act as an important defense mechanism
(Wang et al., 2008), preventing the emergence of
pathogens by competing for nutrients, secreting
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protection of the ocular surface, a decrease of immunity,
as well as stress or another factor that initiates an
imbalance between host and agent, these microorganisms
can seep into the corneal stroma or injure the conjunctiva
and initiate an infectious process (Solari et al., 2004).
The amount of resident bacterial population in the
conjunctiva is small, especially being found Grampositive
bacteria of the Staphylococcus and Streptococcus
(Prado et al., 2005), genus as well as Gram-negative
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from Clinical Infections in Dogs”
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ABSTRACT

Background: Antimicrobial resistance is described as a condition in which a micro-organism is able to survive when exposed
to an antimicrobial agent. The resistance rates to antimicrobials in companion animals have risen considerably. Studies of local
antimicrobial susceptibility profiles are needed as well as education and warning about the use of tests for the identification and
susceptibility of pathogenic bacterial strains. The aim of this study was to identify the main antimicrobial resistance in clinical
samples of dogs, and to detect multidrug-resistant strains of importance to public health.

Materials, Methods & Results: Bacterial pathogens of 77 dog infections were isolated and their sensitivity profile to antimicrobi-
als was determined. One hundred bacterial isolates were identified. Of these, 61 were Gram-positive (55 Staphylococcus spp., 4
Enterococcus spp. and 2 Streptococcus spp.) and 39 Gram-negative (36 fermenters and 3 non-fermenters). Seventy-nine isolates
were considered multiresistant following individual assessment of drugs, and 85 following the evaluation of classes. Only 3
were sensitive to all drugs. Four isolates were resistant to all classes and only sensitive to some antibiotics. Of the 55 samples of
Staphylococcus spp., 36 (65.45%) were identified as phenotypically MRS. Two isolates of Enterococcus spp. were resistant to
vancomycin (VRE). Also 66.67% (26/39) of the samples were positive for the presumptive test for ESBL. For the MRS-positive
isolates detected in this study, chloramphenicol was the antimicrobial that showed superior sensitivity in 74.29% of the cases
(27/36); therefore it is considered the most appropriate for treatment of this type of micro-organism. In case of aminoglycosides,
when their resistance was checked in MRS isolates, all resistance percentages increased, implying a limited use of this class for
such a type of multi-resistant micro-organism. Contrarily, in case of ESBL, a superior sensitivity was observed towards MRS
isolates, thus making them a prime treatment choice for the infection caused by these micro-organisms.

Discussion: Literature have reported a gradual increase in multidrug resistance towards antimicrobial agents in veterinary medicine
over the past decades. In this study, 64% of multiresistant strains were considered of significant importance, notably MRS (36),
VRE (2) and ESBL (26). The early identification of pathogens in animals has become an important step in order to minimize
the transmission of antibacterial resistance. The increase in the number of multidrug-resistant bacteria in animals and humans
demonstrates the need to develop and implement measures in order to monitor and control the spread of this resistance. It is pos-
sible that the increased drug resistance is linked to the constant exposure to these drugs and the subsequent selective pressure,
causing the transfer of resistant genes between strains. Carbapenems and glycopeptides should be used with caution in veterinary
medicine in order to prevent such processes of selection that develop resistance in micro-organisms to these two classes, which
can result in cross-resistance between animals and humans and create obstacles in the treatment of patients, especially for the
two drugs mentioned, since they are important for the treatment of nosocomial infections in humans. The resistance percentage
towards fluoroquinolones was identified to be higher in Gram-positive isolates, particularly in MRS, which showed 75% resis-
tance against this class (according to the CLSI, resistance to one fluoroquinolone antimicrobial agent provides resistance to other
antimicrobials of this class). For ESBL isolates, the resistance was shown to be 50%. The resistance towards the fluoroquinolones
and aminoglycosides class can be associated with the expression of the genes that produce ESBL.

Keywords: ESBL, MRS, multidrug resistance, public health, VRE.
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Abstract Yersinia enterocolitica is a foodborne pathogen and
pigs are the main reservoir of it in their tonsils. As Brazil is a
large producer and exporter of pork meat and information
regarding this pathogen is still quite scarce, this study aimed
at evaluating the direct detection of Y. enterocolitica followed
by pathogenic Y. enterocolitica (PYE) determination in tonsils
of slaughtered pigs. For this purpose, 400 pig tonsils were
collected from 15 farms in four federally certified slaughter-
houses in Southern Brazil. Initially, samples were screened
using conventional PCR targeting of the 16sRNA gene,
followed by multiplex PCR (mPCR) in order to detect three
virulence genes (ail, yadA, and virF) and quantitative real-
time PCR (qPCR) for the detection of the ai/ gene. One hun-
dred and one (25.2%) of the samples tested positive for the
16sRNA gene. However, a PYE was detected in one out of the
101 Y. enterocolitica positive samples. The three virulence
genes were determined by mPCR and confirmed by partial
DNA sequencing. Thus, a significant occurrence of
Y. enterocolitica was observed in pig tonsils from federally
inspected slaughterhouses in Brazil, although the presence of
pathogenic strains was quite low.

Keywords Swine - Yersiniosis - Virulence genes - Foodborne
pathogen - PCR
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Introduction

Yersinia enterocolitica is a gram-negative bacteria associated
with enteric disease in animals and more particularly in
humans. The occurrence of foodborne infections caused by
this pathogen is an emerging public health problem. Humans
that are infected may present gastrointestinal disturbances,
such as abdominal pain, often bloody diarrhea, fever, and
vomiting (Robins-Browne 2001). Y. enterocolitica is wide-
spread in the environment and among animal populations,
thus posing a potential source of infection towards humans
(Sabina et al. 2011; Bancerz-Kisiel and Szweda 2015). In
animals, Y. enterocolitica infections are usually asymptomatic.
Pigs provide the main source of pathogenic Y. enterocolitica
(PYE) strains in lymphatic tissues and can shed it through the
fecal route (Fosse et al. 2009; Sabina et al. 2011; Virtanen
etal. 2011). At slaughter, the pig carcass can be contaminated
due to the infected tissues and, consequently, so will the final
meat product (Schaake et al. 2013). Just like psychrophilic
bacteria, Y. enterocolitica is able to grow at low temperatures
and produces a heat stable enterotoxin, representing a signif-
icant risk factor for human infection when pork is consumed
raw or medium rare (Schaake et al. 2013; Bancerz-Kisiel and
Szweda 2015). Companion animals are also considered an
increasingly important factor in the epidemiology of
Y. enterocolitica infections in humans (Sabina et al. 2011;
Bancerz-Kisiel and Szweda 2015).

Y. enterocolitica is a highly heterogeneous bacteria
consisting of six biotypes: 1A, 1B, 2, 3, 4, and 5. Strains of
Y. enterocolitica biotype 1B are the most virulent while the 1A
biotype is widely spread in the environment and considered
apathogenic (Robins-Browne 2001; Sabina et al. 2011).
However, some 1A biotype isolates have been considered just
as causative of gastrointestinal disease, as some virulence
markers have also been found in these strains (Sabina et al.
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PESQUISA DE Yersinia enterocolitica EM SUINOS ABATIDOS NO MEIO OESTE
DE SANTA CATARINA

(Yersinia enterocolitica research in pigs slaughtered in west middle Santa Catarina)
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RESUMO: Yersinia enterocolitica € uma bactéria Gram negativa e pertencente a
familia Enterobacteriaceae. Trata-se de um patdégeno emergente e ja detectado em
todo o mundo. Devido a importancia de Y. enterocolitica, e a grande producao de
carne suina na regido do meio oeste catarinense, objetivou-se determinar a
presenca de Y. enterocolitica em suinos abatidos em frigorificos da regido. Para
isso foram coletados materiais de 44 suinos, como tonsilas, linfonodos
submandibulares, linfonodos mesentéricos, linfonodos inguinais e carne da cabeca,
totalizando 220 amostras. Para o isolamento de Yersinia enterocolitica seguiu-se o
protocolo recomendado pela ISO 10273 (2003) adaptado. Y. enterocolitica foi
isolada em 6 amostras de tonsilas, 3 de linfonodos mesentéricos, 2 de linfonodos
submandibulares, 1 de linfonodo inguinal e 1 de amostra coletada da carne de
cabeca, totalizando 13 amostras positivas (5,91%) das 220 coletadas, sendo essas
amostras provenientes de onze carcacas, (25%), onde a Y. enterocolitica foi isolada
em pelo menos um dos locais analisados. Os resultados mostraram que Y.
enterocolitica esta presente no rebanho de animais clinicamente saudaveis da
regido meio oeste de Santa Catarina e que houve contaminacdo da carcaca em
uma amostra de carne da cabeca o que sugere um risco para a saude dos
consumidores se ingerirem carne contaminada com esse patdgeno.

Palavras-chave: saude publica; seguranca alimentar; yersiniose

ABSTRACT: Yersinia enterocolitica is a Gram negative bacteria and it belongs to
the family Enterobacteriaceae. It is an emerging pathogen and has been detected
worldwide. Because of it importance and the large pork production in Santa
Catarina, the aim of this study was to determine the presence of Y. enterocolitica in
pigs slaughtered in the region. Samples were collected from 44 pigs, such as tonsils,
submandibular lymph nodes, mesenteric lymph nodes, inguinal lymph nodes and
meat from the head, and it totalized 220 samples. For the isolation of Yersinia
enterocolitica the protocol recommended by the 1ISO 10273 (2003) was folowed and
adapted. Y. enterocolitica was isolated from six samples of tonsil, three mesenteric
lymph nodes, two submandibular lymph nodes , one inguinal lymph node and one
sample from the head meat, it totalized 13 positive samples (5.91%) of the 220
collected, and those samples from eleven carcasses (25%), where the Y.
enterocolitica was isolated in at least one of the locations analyzed. The results
showed that Y. enterocolitica is present in clinically healthy pigs herd region Midwest
of Santa Catarina and there were carcass contamination in a meat sample head.
This suggest risk to consumer healthy if they eat contaminated meat with this
pathogen.

Key Words: public health; food security; yersiniosis
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Abstract

The serrano artisan cheese produced from raw milk of dairy cattle is a typical product of high-altitude
farms in the states of Santa Catarina and Rio Grande do Sul. However, marketing of the cheeses occurs
illegally because they lack the minimum maturation period required for cheese produced from raw milk.
The production of artisan cheeses is required to follow strict hygiene standards. This study aimed to test
the quality and safety of cheeses that were produced in 31 farms of the Serrana region in Santa Catarina
after 14 and 28 days of maturation. Coliform count was measured at 35 °C, and presence of other
microorganisms such as Escherichia coli, Staphylococcus, Listeria spp., and Salmonella spp. were also
tested. Fat and protein percentages, acidity, salt content, and humidity were also evaluated. Data were
subjected to statistical analyses using the SAS® software. After 14 and 28 days of maturation, 74.19%
(23/31) and 64.52% (20/31) of samples, respectively, showed higher numbers of coliforms at 35 °C than
those permissible by law. Higher than permissible numbers of E. coli were observed in 45.16% (14/31)
and 48.39% (15/31) of the samples analyzed after 14 and 28 days of maturation, respectively. Coagulase-
positive staphylococci values above 10° CFU/g were observed in 54.84% (17/31) and 51.61% (16/31)
of cheese samples after 14 and 28 days of maturation, respectively. Contamination with Sa/monella
spp. was not detected. However, Listeria monocytogenes serovar 4b was isolated in 3.23% (1/31) and
6.45% (2/31) of samples after 14 and 28 days of maturation, respectively. The results of humidity tests
classified the cheese samples into three categories: low, medium, and high humidity. Semi fat cheeses
were predominant in both maturation periods, although the samples were classified in thin, semi fat, and
fat cheeses. The main variations in the compositions of analyzed samples occurred for salt and acidity
levels. The maturation process has not proven to be effective in reducing microbiological contamination
to compliance levels. Considering the heterogeneity of the analyzed cheese samples, the frequency
of non-conformities with respect to microorganisms and pathogens present in the samples, this study
indicates the necessity to improve the Serrano artisan cheese production system through adoption of
good manufacturing practice measures.

Key words: Escherichia coli. Listeria monocytogenes. Salmonella spp. Coagulase-positive
staphylococci. 35°C coliforms.
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ARTICLE INTFO ABSTRACT

Article history: The aim of this study was to investigate the occurrence of multidrug-resistant, extended

Received 16 December 2014 spectrum beta-lactamase (ESBL) producing Salmonella spp. isolated from conveyor belts of

Accepted 24 July 2015 broiler cutting rooms in Brazilian broiler processing plants. Ninety-eight strains of Salmonella
spp. were analyzed. Multidrug resistance was determined by the disk diffusion test and

Associate Editor: Eduardo Cesar the susceptibility of the isolated bacteria was evaluated against 18 antimicrobials from

Tondo seven different classes. The double disk diffusion test was used to evaluate ESBL produc-

tion. Of the 98 strains tested, 84 were multidrug resistant. The highest rates of resistance
were against nalidixic acid (95%), tetracycline (91%), and the beta-lactams: ampicillin and
cefachlor (45%), followed by streptomycin and gentamicin with 19% and 15% of strain resis-

Keywords:

Antimicrobial resistance
Salmonella spp.

Food borne pathogens

tance, respectively. By contrast, 97% of the strains were sensitive to chloramphenicol. 45%

of the strains were positive for the presence of ESBL activity. In this study, high rates of
multidrug resistance and ESBL production were observed in Salmonella spp.
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Abstract: Otitis is one of the most frequent infections in dogs. This is
attributed to the misuse of drugs enabling generation of multi-resistant
micro-organisms. The emergence of multiresistant bacterial strains in
veterinary medicine is a reality that must be studied and evaluated by the

Cor?eSponding Aul_ltor:_ professionals. The objective of this study was to isolate and evaluate the
Sheila Rezler Wosiacki antimicrobial susceptibility of bacterial pathogens of otitis in dogs.
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Otologic swabs were collected from 36 dogs with clinical otitis. 41
bacterial strains were isolated and antimicrobial susceptibility tests were
performed by disk diffusion method with 34 antimicrobial agents.
Presence of the resistance gene mecA of Staphylococcus was examined
for 22 strains of staphylococci by PCR. A total of 1108 ratings
antimicrobial agents were performed. The percentage of drug resistance
was 34.66% (n = 384) of the assessments with partial or total resistance.
Major bacterial pathogens were Staphylococcus spp. (65.85%),
Pseudomonas spp. (12.19%) and Enterobacteria species (19.51%).
53.66% of the isolates were considered multiresistant. Antimicrobial
agents considered most resistant in the strains studied were penicillin
(75.00%), tetracyclin (50.00%), amoxicillin (48.78%), trimethoprim-
sulfamethoxazole (46.15%), clindamycin and rifampicin (43.24%). 11
strains were phenotypically characterized as MRS, 4 genotypically as

Keywords:
Staphylococcus

Introduction

Otitis is one of the most frequent infections in dogs.
It is a disease of multifactorial causes and can manifest
acutely or chronically. Predisposing factors such as
anatomical conformations of both the ear canal and the
ears, changes in microflora and immune suppression are
some of the main observed.

The normal ear canal microflora is varied consisting
of coagulase-positive and coagulase-negative
Staphylococcus spp., B-haemolytic Streptococcus spp.,
Proteus spp., Escherichia coli and Pseudomonas spp.
(Hariharan et al., 2006; Petrov et al., 2013). Changes to this

Yy, Science
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MRS, 2 as MLSB-MRS and 2 as gram negative ESBL-producing.

Otitis, Canine, Pathogens, Antimicrobial Resistance,

microflora can lead to the development of opportunistic and
also pathogenic bacteria (Oliveira ef al., 2012).

According to (Oliveira et al., 2012; Oliveira et al.,
2005; 2006b) main bacterial pathogens of canine otitis
are Staphylococcus and Pseudomonas species. Other
bacterial species found in smaller percentages are
Streptococcus,  Escherichia  coli,  Proteus  and
Enterococcus species (Hariharan et al., 2006).

Frequently observed failure of treatment of ear
infections. This is attributed to the misuse of drugs
enabling generation of multi-resistant micro-organisms,
that result in reduced efficacy of the drugs. This
occurrence has increased concomitantly with routine use

© 2015 Ricardo Antonio Pilegi Sfaciotte, Jéssica Taina Bordin Bordin, Vanessa Kelly Capoia Vignoto, Patricia Marques
Munhoz, Adriana Aparecida Pinto, Maria José Baptista Barbosa, Rejane Machado Cardozo, Silvia Cristina Osaki and Sheila
Rezler Wosiacki. This open access article is distributed under a Creative Commons Attribution (CC-BY) 3.0 license.
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Resumo

Amostras embaladas a vacuo e congeladas de carne de avestruz (Struthio camelus), jacaré (Caiman
latirostris) e javali (Sus scofra) foram obtidas em um estabelecimento autorizado para a venda no
Municipio de Maringa/PR. Foram analisadas 6 amostras de cada tipo de carne, sendo realizadas as
contagens de bactérias acrobias mesofilas, bactérias aerdbias psicréfilas, coliformes, Escherichia. coli
e Staphylococcus spp.; ¢ analises de proteina e gordura. Os valores de bactérias aerdbias mesofilas
variaram de <1,0 a 3,6 log UFC/g, sendo a maior contagem encontrada em carne de avestruz. A carne
que apresentou maior contagem também para micro-organismos psicrotréfilos foi a de avestruz, porém,
mesmo assim a contagem ndo foi considerada alta, variando entre 2,3 a 2,7 log UFC/g. Nao houve
contagem de coliformes e E. coli nas carnes de jacar¢ e javali (exceto amostra 4 de javali que houve
contagem de 1,0 log UFC/g para coliformes), porém na carne de avestruz todas as amostras apresentaram
contagem, variando de 1,3 a 2,7 log UFC/g. De forma geral, os dados da literatura mostram que em
animais silvestres os valores de proteina sdo mais elevados do que em animais domésticos, sendo que
em carnes de animais selvagens sdo descritos médias de proteina de 19,5 a 22,8%, valores esses de
acordo com os encontrados nesse trabalho, que foram de 19,9 a 29,9%.

Palavras-chave: Avestruz, javali, jacaré, embalagem a vacuo, analises microbioldgicas e nutritivas

Abstract

Vacuum-packed and frozen of ostrich (Struthio camelus), alligator (Caiman latirostris) and wild boar
(Sus scrofa) meat samples were obtained in an authorized commercial store in Maringd/Parana. Of each
kind meat were analyzed 6 samples, where were studied counts of mesophilic aerobic bacteria, acrobic
bacteria psichrophilic, coliforms, Escherichia coli and Staphylococcus spp., and protein and fat analysis.
The results of aerobic mesophilic bacteria ranged between <1.0 a 3.6 log CFU/g, being the biggest
counting in ostrich meat. The meat that had the biggest counting of micro-organisms psychrotrophs
was also the ostrich, but even so, it was not considered high, ranging between 2.3 and 2.7 log CFU/g.
There were no counting for coliforms and E. coli on wild boar and alligator meats (except sample 4 of
wild boar meat that had a count of 1.0 log CFU/g of coliforms) but, all ostrich meat had count, ranged
between 1.3 a 2.7 log CFU/g. In generally, the literature shows that wild animals meats have higher
protein values (19.5 to 22.8% CP) than domestic animals, this values agree with the values found in this
work, 19.9 to 29.9% CP.

Key words: Ostrich, wild boar, alligator, vacuum-packed, microbiological and nutritive analyzes
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Abstract

Among multiresistant Gram-positive microorganisms, stands out methicillin-resistant Staphylococcus
(MRS), an opportunistic pathogen associated with hospital acquired and community infections reported
in medicine and large increase in reports of veterinary medicine. In veterinary medicine, numerous
reports regarding several species of animals have been described. MRS is intrinsically resistant to all
B-lactam drugs. In veterinary medicine, numerous reports regarding several species of animals have been
described, but Staphylococcus aureus with intermediate resistance and resistant to vancomycin (VISA/
VRSA) has not yet been reported in veterinary medicine, still need further study. Staphylococcus spp.
are also related to antimicrobial resistance of macrolides, lincosamides, and streptogramin B (MLSB)
group, that has the same mechanism of action, although the drugs belong to different classes. In veterinary
medicine, clindamycin (lincosamide class) is widely used for skin infections, wounds, bone infections,
pneumonia, infections of the oral cavity, and infections caused by anaerobic bacteria, besides being used
for treatments of MRS infections. Enterococcus is another resistant Gram-positive microorganism, from
which vancomycin-resistant enterococci (VRESs) are the most important strains. There are several reports
of VREs in veterinary medicine due the use of a similar antimicrobial (avoparcin) in livestock; therefore
this group of microorganisms has now acquired great prominence since vancomycin is considered as
the last resort for the treatment of MRS and Enterococcus associated with nosocomial infections in
humans. The biggest problem these microorganisms and their resistance mechanisms cause is related
to its huge impact on public health due to the increasing close contact between animals and humans.
The objective of this review was to identify the main Gram-positive microorganisms associated with
animals, describing their mechanisms of action that lead to antimicrobial resistance, as well as their
impact on public health through their zoonotic and anthropozoonotic potential.

Key words: MRS, VISA, VRSA, VRE, MLSb

Resumo

Dentre os micro-organismos gram positivos multirresistentes destacam-se, principalmente os
Staphylococcus spp. meticilina resistente (MRS), patogenos considerados oportunistas e relacionados
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Abstract

Acinetobacter baumannii is a major cause of illness in hospitalized patients and the most important and common pathogen in nosocomial outbreaks worldwide. In
animals, A. baumannii has been associated with respiratory infections in a group of minks, leading to pneumonia and acute mortality. This report documents a case
aspiration bronchopneumonia in a wild European hare caused by A. baumannii. A free-ranging, adult male European hare was submitted to necropsy after acute
trauma due to being hit by a car. Its lungs showed consolidation with abscess in the middle and cranial lobes. Histopathologic evaluation revealed liquefactive necro:
associated with neutrophilic infiltration, cellular debris, plant material, and bacterial myriads surrounded by moderate neutrophils, macrophages, multinucleated
giant cells, lymphocytes, and plasma cell inflammation. Acinetobacter baumannii was isolated from lung tissue.
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