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Methicillin-resistant Staphylococcus epidermidis in handler of cheese made
with goat’s milk in Brazil
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ABSTRACT: In the Northeastern Brazil, artisanal cheese production is an important local economic activity for small producers. Methicillin-
resistant Staphylococcus is responsible for causing infection in animals and humans. This study described the first detection of methicillin-
resistant S. epidermidis isolated in the nasal cavity of a handler of coalho cheese made with goat’s milk in Northeastern Brazil. This brief
communication highlighted the importance of adopting biosafety measures by cheese handlers, in order to reduce possible contamination and
the spread of pathogens in the production chain of this type of artisanal cheese in Brazil.
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Staphylococcus epidermidis resistente a meticilina em manipulador de queijo elaborado
com leite de cabra no Brasil

RESUMO: Na regido Nordeste do Brasil, a cadeia de producdo de queijo artesanal é uma atividade local importante para pequenos
produtores. Staphylococcus resistentes a meticilina sdo responsaveis por causar infec¢oes em animais e seres humanos. Neste estudo descreve-
se a primeira detecgdo de S. epidermidis resistente a meticilina isolado da cavidade nasal de um manipulador de queijo coalho elaborado
com leite de cabra no Nordeste do Brasil. Este relato destaca a importancia da adog¢do de medidas de biosseguranc¢a por manipuladores de
queijo, a fim de reduzir possiveis contaminagées e a disseminagdo de patogenos na cadeia produtiva deste tipo de queijo artesanal no Brasil.
Palavras-chave: queijo de cabra, resisténcia antimicrobiana, saude unica.

Antimicrobial resistance (AMR) s
considered to be one of the greatest threats to humans
and animal health. For many years, studies on AMR
and the spread of resistant infectious agents have
primarily focused on isolates from clinical samples.
Currently, research reveals a different dynamic in the
food production chain, which is considered the main
route of transmission of antibiotic-resistant bacteria
(CHAJECKA-WIERZCHOWSKA et al., 2015).

Artisanal coalho cheese made with goat’s
milk stands out among the food carriers of pathogenic
microorganisms in Brazil (OLIVEIRA et al., 2019).
This food originates in the Northeastern Brazil,
has high socioeconomic importance, and is widely
consumed in the region. Usually, its manufacture

is made with raw milk and undergoes thermal
processing during production. Despite its importance,
production techniques are not standardized, and the
facilities are frequently inadequate, which increases
the risk of contamination (QUEIROGA et al., 2013).

Contaminated artisanal cheeses are
important vehicles for pathogenic agents such
as Coagulase Negative Staphylococcus (CoNS)
species, especially S. epidermidis (ALNAKIP et
al., 2019). Methicillin-resistant Staphylococcus is
considered a serious public health problem as it is
resistant to all B-lactams (except the latest generation
cephalosporins) (PEACOCK & PATERSON, 2015).
The presence of S. epidermidis in the production
chain of artisanal goat cheese, such as coalho, can
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be considered a risk to the consumers. Despite this,
studies on the subject in Brazil are still scarce.

The study described the occurrence of
methicillin-resistant  Staphylococci in the nasal
cavities of a handler coalho cheese made with goat’s
milk in Brazil.

For the detection of Staphylococci, a
total of six swab samples were collected from one
milker and two cheese handlers, in addition to
seven swab samples from the utensils used in the
production of coalho cheese made with raw goat
milk on a rural property in the state of Pernambuco,
Brazil (Figure 1).

Two swabs, one from hands and one from
nasal cavities, were collected from each employee
directly involved in the production chain. As well
as swabs from two buckets used in milking goats,
the sieve used to filter the milk collected, cheese
making table and cheeses’ molds. The swab samples
were soaked in tubes with Mueller-Hinton broth
(Difco Laboratories Inc., Detroit, United States)
with 0.3% sodium chloride and all samples were
packed in isothermal boxes with recyclable ice and

transported immediately to the laboratory where
the microbiological and molecular analyzes were
carried out.

The bacterial isolation of samples from
milker, handlers and utensils was performed by streak
plating on Salt Mannitol Agar (Difco Laboratories
Inc., Detroit, United States) enriched with egg yolk
emulsion (HiMedia, Mumbai, India). The plates were
incubated in a bacteriological oven at 37 °C for 24 to
48 hours. After this time, the reading was carried out
to check the existing colonies. The Matrix-Associated
Laser Desorption/Ionization - Time of Flight -
MALDI-TOF (Bruker Daltonics, Massachusetts,
United States) technique was used to identify the
isolates according to the methodology described by
WOLTERS et al. (2011). After the identification of
S. epidermidis by MALDI-TOF, the colonies were
plated again on Base Agar (Difco Laboratories Inc.,
Detroit, United States), added with 5% of sheep blood
and incubated in a bacteriological oven at 37°C for
24 hours. Then, the thermal extraction of DNA was
performed according to the methodology described
by FAN et al. (1995).

analyzed samples were collected.

Figure 1 - Location map. Brazil, Northeastern Region of Brazil, State of Pernambuco and Municipality A where the
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For screening the isolates for the presence
of mecA gene the methodology described by
NAKAGAWA et al. (2005) was used. The amplified
product was subjected to agarose gel electrophoresis
(1.5% w/v in TAE buffer) to check the presence of
155 base pair (bp) fragment. Positive PCR amplified
products were purified using the QIAquick Purification
Kit (Qiagen®), following the manufacturer’s protocol,
and forwarded for sequencing. Bidirectional
sequencing was performed by standard protocol
using BigDye Terminator v3.1 Cycle sequencing kit
(Applied Biosystems®). Subsequently, the sequences
were analyzed using the Staden® software (HALL,
1999) and bases with Phred value greater than 20
were maintained. Sequences were compared with the
database of the National Center for Biotechnological
Information (NCBI) using the basic local alignment
search tool (BLAST). The sequence was evaluated on
GenBank® (www.ncbi.nlm.nih.gov/genbank/).

The isolate carrying the mecA gene
was subjected to disk diffusion test to evaluate the
phenotypic resistance of the isolate. The S. epidermidis
inoculum equivalent to 0.5 on the McFarland scale
was plated on the Mueller-Hinton Agar plate (Merck,
Germany), followed by the addition of antibiotic
discs (Oxoid, Poland) and incubation at 37 °C for 24
hours. The inhibition zone was interpreted according
to the Clinical Laboratory Guidelines of the Standards
Institute (CLSI, 2015). The antibiotics tested were
cefoxitin (CFO 30 pg), ampicillin (AMP 10pg) and
oxacillin (OXA 1pg). The S. aureus N315 strain was
used as positive control.

A total of 14 isolates were obtained:
three from the milkers’ hands (Staphylococcus spp.,
Staphylococcus hominis and S. saprophyticus), two
from handlers’ hands (Staphylococcus spp. and S.
saprophyticus), two from the handlers’ nasal cavities
(Staphylococcus spp. and S. epidermidis), two from
the milking buckets (S. epidermidis and Kocuria
rhizophila), one from the sieve (Cellulosimicrobium
cellulans), two from the cheese molds (Staphylococcus
spp. and Staphylococcus saprophyticus), and two
from the tables (Staphylococcus spp.).

Bacteria of Staphylococcus genus were the
most frequent in this study. Of these Staphylococcus
spp. isolates identified by MALDI-TOF, only one S.
epidermidis, which was isolated from the handler’s
nasal cavitiy, presented the mecA gene.

The sequence of Methicillin-resistant
Staphylococcus (MRSE) amplified product showed
similarity of 98% with strains of S. aureus carrying the
mecA gene. MRSE isolate showed phenotypic resistance
to all antibiotics tested, which suggested a possible

pathogenic potential of the isolate, given its phenotypic
resistance to antimicrobials in the in vitro analysis.

The high frequency of Staphylococcus
bacteria in the artisanal goat cheese production
environment reveals inadequate condition for handling
utensils and sanitization (PICOLI et al., 2006).
Regarding Kocuria rhizophila and Cellulosimicrobium
cellulans, they are considered opportunistic bacteria
and this is the first report of their detection in the
cheese production chain in Brazil. Although, these
bacteria were never responsible for causing foodborne
disease, there are reports of Kocuria rhizophila causing
persistent blood infection (MOISSENET et al., 2012)
and Cellulosimicrobium cellulans causing infections in
immunosuppressed patients and orthopedic implants
(MAGRO-CHECA et al., 2011).

The occurrence of MRSE in a handler of
coalho cheese made with goat’s milk is a concerning in
the production, as this is the first report of its occurrence
in Brazil. Although, milk and goat coalho cheese
were not analyzed in this study, microorganisms can
contaminate these foods by improper handling. MRSE
has already been isolated from other types of artisanal
cheeses in the world, being an emerging pathogen
and considered an important source of transmission
of methicillin resistance (ALNAKIP et al., 2019;
CHAJECKA-WIERZCHOWSKA et al., 2019).

Results obtained indicated the presence
of antimicrobial resistance in neglected foodborne
microorganisms and the potential public healthrisks related
to the consumption of artisanal cheese contaminated by
CoNS species (FONTES et al., 2013). Also, it suggested
that strains of CoNS resistant to methicillin may be
running in artisanal coalho cheese made with goat’s milk,
being a possible risk to its consumers.

The occurrence of MRSE in goat coalho
cheese handler is an important finding that should
be considered for the microbiological food safety.
Moreover, it is alarming, as it reveals the existence
of methicillin-resistant strains of Staphylococcus
in a possible food source contamination. This brief
communication highlighted the importance of
adopting biosafety measures by cheese handlers, in
order to reduce possible contamination and the spread
of pathogens in the production chain of this type of
artisanal cheese in Brazil.
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