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ABSTRACT

This study aimed to detect methicillin resistant and slime producing Saphylococcus aureus in cases of
bovine mastitis. A triplex PCR was optimized targetting 16S rRNA, nuc and mecA genes for detection of
Saphylococcus species, S. aureus and methicillin resistance, respectively. Furthermore, for detection of
slime producing strains, a PCR assay targetting icaA and icaD geneswas performed. In this study, 59 strains
were detected as S. aureus by both conventional tests and PCR, and 13 of them were found to be methicillin
resistant and 4 (30.7%) were positive for mecA gene. Although 22 of 59 (37.2%) S. aureusisolateswere slime-
producing in Congo Red Agar, in PCR analysis only 15 were positive for both icaA and icaD genes. Sixteen
and 38 out of 59 strainswere positivefor icaA and icaD gene, respectively. Only 2 of 59 strainswere positive
for both methicillin resistance and slime producing, phenotypically, suggesting lack of correlation between
methicillin resistance and slime production in theseisolates. In conclusion, the optimized triplex PCR in this
study was useful for rapid and reliable detection of methicillin resistant S. aureus. Furthermore, only PCR
targetting icaA and icaD may not sufficient to detect slime production and further studiestargetting other ica
genes should be conducted for accurate evaluation of slime production characters of S. aureus strains.
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INTRODUCTION

S aureus is an important etiologic agent of mastitis in
ruminants and also has an economical importance in cattle
industry (43,47). Several tecniques are used to characterize the
bovine S. aureus strainsin veterinary microbiology. In addition
to the phenotypic methods, Polymerase Chain Reaction (PCR)
is vauable in identification and genotypic characterization of
the S aureus strains (36,42). Severa efforts to removig this
pathogen from farms are hampered by some factors. One of
these factors is antibiotic resistance (22). One of the major
mechanismsof resistanceto 3-lactam antibioticsis B-lactamase
producing by staphylococci. This enzyme hydrolyzes the -
lactam ring and causes inactivation of B-lactams. In the early
1950s, it has been aware of the effectiveness of penicilin in

treatment of S. aureus infections because of B-lactamase-
producing plasmids. In 1959, methicillin, synthetic, penicillinase-
resistant penicillin, was introduced and solved problem in
clinical practice, for atime. However, by 1960, Saphylococcus
aureus strains were found to be resistant to the new semi-
synthetic B-lactams (methicillin, oxacillin, flucloxacillin), and
became known asmethicillin-resistant S aureus(MRSA). This
type of resistance was termed “intrinsic resistance” because it
was not due to destruction of the antibiotic by B-lactamase
(12). Methicillin resistance in S aureus is mediated by the
production of an altered penicilin-binding protein (PBP2a), a
transpeptidase. mecA encodes this enzyme involved in cell-
wall peptidoglycan synthesis. Unlike conventional PBPs of S
aureus, PBP2a does not bind to B-lactam antibiotics with high
affinity (13,28,32,38,41). A distinctive feature of methicillin
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resistanceisits heterogenous nature, with thelevel of resistance
varying according to the culture conditions and B-lactam
antibiotic being used. Heterogeneous strains can be considered
to be composed of two populations of cells: relatively
susceptible cells and highly resistant cells. Another type of
methicillin resistance is borderline (or low level) resistance.
Borderline strains characterized by methicillin MICs at or just
above the susceptibility breakpoint (e.g., oxacillin MICs of 4-8
pg/ml) and may divided into two categories on the basis of
presence of mecA gene (12). Strains not contain mecA differ
from the others that contain mecA in the absence of highly
resistant clones. The reasons for mecA-negative borderline
resistance may be the modifications of normal PBP genes, the
overproduction of B-lactamase and meticillinase (40).

It is noted that several studies concerning the evaluation of
rapid methods for diagnosis of intrinsic resistance of oxacillin
have been reported. Among them, PCR has succesfully used
for the detection of mecA gene (3). Most of theclinical isolates
show hetereogenous resistance in routine culture conditions
and therefore detection of the presence of mecA geneby PCRis
accepted as“ gold standard” . Detection of methicillinresistance
is influenced by several factors as mec regulatory genes, -
|lactamase regulatory genesand femgenes (12,40). Detection of
mecA gene is the most reliable and fundamental method of
identifying methicillin-resistant Saphylococcus aureus (3).

Several factors such as exotoxins, surface proteins (44) and
extracellular polysaccharides (1) having important roles in
virulence of S. aureus isolated from mastitis cases have been
reported. Furthermore, it has been determined that production
of slime factor in S. aureus strains causing mastitis was an
important virulence factor affecting pathogenesis (44). It is
considered that the first step in mastitis progress is adhesion of
S aureusto mammary epithdial cells(14) and dimefactor plays
an important role for adhesion and colonization (10,47).
Production of dimefactor aso playsanimportant rolein antibiotic
resistance and it has been reported that dlime producing strains
aremoreresi stant to antibioticsthan non-slime producing strains
(4). Intracellular adhesin is encoded in the ica locus containing
icaA, icaB, icaC, icaD genesin S aureus strains (17,34). icaA
gene encodes N-acetylglucosaminyltransferase. Further, icaD
plays an important role in expression of this enzyme. icaA and
icaD were found to be in high prevalance among S. aureus
masdtitis isolates and this finding confirms that ica locus has a
potential roleasavirulencefactor in the pathogenesis of mastitis
in ruminants (47). Although production of slimefactor hasbeen
well characterized in other staphylococci i solated from different
infections, there is a little information in literature about the
formation of dimefactor and detection of icalocusin S. aureus
madtitis isol ates.

Inthisstudy, we aimed to determine the methicillinresistance
and slime factor production of S. aureus in bovine mastitis
phenotypically and genotypically.

Methicillin resistance and slimefactor in S. aureus

MATERIALSAND METHODS

Bacterial isolatesand phenotypicidentification

The bacteria used in this study consisted of 161
Staphylococcus spp. isolated from subclinic mastitic milk
samples. The staphylococcal isolates were identified
morphologically and biochemically by standart |aboratory
procedures (35). For discrimination of S. aureusfrom coagul ase-
negative stahylococci (CoNS), the coagul asetest was performed.

DNA extraction

Saphylococcus strains were inoculated on Triptycase Soy
Agar. After incubation period, fresh colonies were suspended
in 500 yl of DEPC-treated water (DNase-RNase free). The
suspension was held in a 100°C of water bath for 10 min. After
centrifugation at 10 000 rpm for 5 min, the supernatant containing
bacterial DNA was used as a template for subsequent PCR
mixture (50).

Triplex PCR

A triplex PCR assay was performed to discriminate the S
aureusfrom other staphylococci and determinatethe methicillin
resistance, genotypically. For the detection of 16S rRNA
(Saphylococcus spp. specific) 5'-AAC TCT GTT ATT AGG
GAA GAA CA-3' wasused astheforward primer and 5'-CCA
CCT TCCTCCGGT TTGTCA CC-3 wasused asthereverse
primer. For the detection of nuc (S aureus specific) gene 5'-
GCG ATT GAT GGT GAT ACG GTT-3' was used as forward
primer and 5'-AGC CAA GCCTTGACGAACTAAAGC-3)
was used asreverse primer. Two primer, Forward: 5 -GTA GAA
ATGACGAA CGT CCGATA-3 and Reverse 5-CCAATT CCA
CAT TGT TTC GGT CTA A -3 were used to detect mecA
(methicillin resistance specific) gene.

Five microliter of the rapid extracted DNA was used as a
templateina25 Y PCR mixture containing 1XPCR buffer (50 mm
KCl, 20 mM TrisHCl), 5 pl of 25 mM MgCl,, 3 Wl of 10 mM
deoxynucleoside triphosphate (ANTP) mix, 1 yl of 20 uM each
16SrRNA and mecA primers, 0,4l of 20 uM each nuc primer and
2U of Tag DNA polymerase. The buffers and enzymes used in
this assay were obtained from Fermentas Inc. (Canada). The
oligonucleotide primers were synthesized from Bio Basic Inc.
(Canada). Theamplification of DNA was performed asfollows:
94°C for 5min of initial denaturation; 30 cyclesof 94°Cfor 45,
68°Cfor 45sand 72°Cfor 90's; and afinal extantionat 72°Cfor 10
min. Ampliconswereloaded onto 1.5% Agarose Gel containing
1 pg/ml ethidium bromide. The 756-bp (16SrRNA), 310-bp (mecA)
and 279-bp (nuc) amplified DNA fragments were seperated by
agarose gel eectrophoresis and visuaized under UV-light.

Phenotypic detection of methicillin resistance

Disc diffusion sensitivity testing of S. aureus isolates was
performed with 5 pg oxacillin discs. On Mueller Hinton Agar,
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according to NCCLS recommendation, oxacillin complete
inhibition zone diameter of <12 mm were considered resistant,
those with inhibition zone of >13 mm were susceptible.

Slimeproduction assay

Slime production assay was performed by cultivation of S.
aureus strains on Congo Red Agar (CRA) plates containing 0.8
g of Congo Red dye and 36 g saccharose (49). Strains were
inoculated on CRA plates and incubated for 24-72 h at 37°C.
Slime producing strains and non-slime producing strains
constitutes rough black colonies and red colonies on CRA,
respectively.

PCR detection of icaA and icaD genes

For genotypic determination of slime production, the PCR
targettingicaA and icaD geneswere performed (47). Theprimers
for icaA and icaD genes were designated from published
sequence of the ica locus in GenBank and synthesized from
Bio Basic Inc. For the amplifying of icaA, AF (5'-CCT AAC
TAA CGAAAG GTA G-3) and AR (5 -AAG ATA TAG CGA
TAA GTG C-3') primersand of icaD gene, DF (5-AAA CGT
AAGAGA GGT GG-3')and DR (5'-GGCAATATGATCAAG
ATA-3') primerswere used. The PCR withicaA andicaD genes
wereamplified aproducts of 1315-bp and 381-bp, respectively.

Ten microliters of the rapid extracted DNA was used as a
templateina50 Yl PCR mixture, containing 1X PCR buffer (50
mmKCl,20mM TrisHCI), 5l of 25 mM MgCl,, 5l of 10mM
deoxynucleoside triphosphate (ANTP) mix, 1 pl of 20 uM each
primers and 1U of Tag DNA polymerase. The buffers and
enzymes used in the assay were obtained from Fermentas Inc.
Theamplification of DNA was performed asfollows: 92°C for 5
min of initia denaturation; 30 cyclesof 92°C for 1 min, 49°C for
1minand 72°Cfor 1 min; and afinal extentionat 72°C for 7 min.
Amplicons were loaded onto 1.5% Agarose Gel containing 1
pg/ml ethidium bromide. The presence and molecular weight of
the amplified DNA fragments were confirmed by agarose gel
electrophoresis and visualized under UV-light.

RESULTS

Initial characterization of bacterial strains

Theisolated bacteriafrom bovine mastitiswereidentified by
conventional methods. All of the 161 strains were found gram
positive and catalase positive cocci. They were identified as
staphylococci. Among these staphylococci, 59 strainswererabbit
plasma-coagul ase positive and they wereconsidered as S aureus.
Confirmations of the strainswere done using triplex-PCR.

Agar discdiffusion test for detection MRSA

Thirteen of 59 (22.0%) S aureusisolatestested in thisstudy
gaveazoneof 12 mm or moreand were considered asmethicillin
resistant (Table 1).
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Slimeproduction assay

Rough-black colonies on CRA plateswere considered to be
slime producing strains and red colonieswere evaluated as non-
slime producing strains. Among the 59 S. aureus strains tested,
22 (37.2%) werefound to produce black colonieswithin 24-48 h.
After 72 h, no more strains produced black colonies (Fig. 1).

Triplex PCR

Triplex PCR wasused to discriminate S, aureus strainsamong
all our madtitisisolates and to simultaneously detect methicillin
resistant strains. This assay was targetted the 16S rRNA, nuc
and mecA genes. Fragments of expected sizeswere 756, 279 and
310 bpfor the 16SrRNA, mecA and nuc genes, respectively (Fig.
2). All the 59 S aureus strains identified phenotypically were
found to possess both 16S rRNA and nuc genes and were
confirmed as S. aureus. Strains were characterized in this PCR
analysis targetting mecA gene simultaneously for methicillin
resistance. Among the 13 S. aureus strains found as methicillin
resistant phenotypicaly, 4 (30.7%) were positivefor mecA gene.
Also; the phenotypically methicillin sensitive46 S aureusstrains
were found as negative for mecA gene.

PCR detection of icaA and icaD genes

Amongall S aureusisolates, 15 of 59 (25.4%) were positive
for both icaA and icaD genes and only 8 of them (53.3%) were
slime positive on CRA. 16 of 59 (27.1%) strainswere positive
for onicaA and 38 of them (64.4%) were positivefor icaD gene
(Fig. 1, Tableland 2).

Figure 1. Slime Factor Production of Saureus on Congo Red
Agar.



Methicillin resistance and slimefactor in S. aureus

Table 1. Cross-evauation of dime factor production and methicillin resistance of Saureus strains analyzed phenotypically and

genotypically.
Slimefactor production
onCRA (n) icaA (n) icaD (n) icaAandicaD (n)
P N P N P N P N
Methicillinresistancewith oxacillindisk (n) R 3 10 4 9 7 6 4 9
S 19 z 2 A 3 15 n b
mecA (n) P 0 4 2 2 2 2 2 2
N 2 3 4 4 K9] 19 13 Vv

P: Positive, N: Negative, R: Resistant, S: Sensitive.

Table 2. Distribution of Saureus strains according to their phenotypic and genotypic slime factor production characteristics.

icaA icaD icaA and icaD
Positive  Negative Positive Negative  Positive  Negative

(n) (n) (n) (n) (n) (n)

. . Positive (n) 8 14 15 7 8 7

Slimeproduction on CRA Negative () 8 - 3 14 7 13

DISCUSSION

Bovine magtitisisthemost costly diseaseto thedairy industry
3000| worldwide as well as in Turkey. Staphylococcus aureus is a
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Figure 2. The results of triplex-PCR for confirmation of the
identification of S. aureus and determination of methicillin
resistance; single PCR for icaA and icaD genes.

M1: Marker (80-1031 bp); M2: Marker (100-3000 bp); 1:
Saphylococcus spp., 16SrRNA (756 bp) pozitive; 2: S. aureus,
16SrRNA (756 bp) and nuc (279 bp) pozitive; 3: MRSA, 16S
rRNA (756 bp), nuc (279 bp) and mecA (310 bp) pozitive;
4:Methicilline resistant Staphyl ococcus spp., 16SrRNA (756
bp) and mecA (310 bp) pozitive; 5: icaA (1315 bp); 6: icaD
(381 bp).

frequent cause of bovine mastitis and several tecniques are used
to characterize the bovine S. aureus strains in veterinary
microbiology. Rapid detection of methicillin resistance together
with the identification of S aureusis necessary for therapeutic
and epidemiological purposes (16,36). S. aureus nuc gene
encodesthe TNase producing by these bacteria. S aureus TNase
has speci es-specific sequences and amplification of the nuc gene
haspotential for therapid diagnosisof S aureusinfections(11,16).
The primary tool for controlling staphylococcal mastitis is
antimicrobial therapy. Therefore antimicrobial susceptibility tests
are so important that the results of these help guide the
veterinarian in selecting the most appropriate antimicrobial agent
for treatment of mastitis caused by S aureus (19). Many studies
are avaliable on antibiotic resistance of Staphylococcus aureus
(24,29,33,39). Methicillin-resistant Staphylococcus aureus
(MRSA) and multi-resistant S aureus strains has also been
reported in some casesin veterinary medicine (9,31). MRSA show
an intrinsic resistance to penicillinase-resistant beta lactam
antibiotics. This resistance is based on “mecA” gene encoding
PBP2a, an inducible and an altered PBP that haslow affinity for
binding B-lactam antibiotics. mecA gene is located on the
chromosome of MRSA and methicillin resistance does not due
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to destruction of the antibiotic by beta-lactamase. MRSA strains
show a so a heterogeneous character with the level of resistance
varying according to the culture conditions and B-lactam
antibiotic being used. Because of this heterogeneous resistance,
the detection of MRSA by phenotypic methods becomes
problematic. Although laboratory conditions has been changed
(e.g. additional NaCl to medium, prolonged incubation, incubation
at low temperatures, higher inoculum) to enhance the phenotypic
expression, all strains can not be classified. Furthermore, the
conditions that are used to enhance expression of methicillin
resistance also can cause the susceptibility test results for
susceptible strains to shift toward or above the breakpoint for
resistance (25). The multidrug-resistant (methicillin and other
more common antibiotics such as oxacillin, penicillin and
amoxicillin) phenotype of MRSA strainsand their intrinsic beta-
lactam resistance makethem difficult and costly totreet (12,28,41).
Methicillin and oxacillin are not used in veterinary medicinein
Turkey except for cloxacillin used in mastitis cases (45).
Considering the multiple antibiotic resistance, the rapid and
correct detection of MRSA strains must be performed to select
appropriate antibiotic regimens. However selected methods
detecting MRSA strainsmust be useful, reliable, smpleand rapid
(27). Severa phenotypic methods such asoxacillindisk diffusion
test, agar plate screen, the microbroth dilution and the E-tests
have been used to detect the MRSA isolates (5). Phenotypic-
based identification and susceptibility testing methods are time
consuming and most have inherent limitations (16). However,
polymerase chain reaction (PCR)-based methods have shown to
be a rapid and reliable approach for the identification and
genotypic characterization of these organisms. mecA-based PCR
methods has accepted as “gold standard” (5,12,40).

Inthepresent study, S. aureus strains originated from bovine
mastitis were identified phenotypically by some conventional
testsand al so were characterized genotypically by atriplex PCR
targetting 16srRNA (staphylococcus genus-spesific), nuc (S
aureus species-spesific) and mecA (adeterminant of methicillin
resistance). In this study, al 59 S aureus isolates identified by
conventional tests were confirmed as S. aureus by this PCR
genotypically and at the sametime, methicillin resistance of these
strainswere detected. While 13 of 59 (22.0%) S. aureusisolates
were found to be methicillin resistant in oxacillin disc diffusion
method, only 4 of 59 (6.7%) S aureusisolateswere found to be
MRSA intriplex PCR. Similarly, someinvestigators(5,46) have
reported the discrepant results between disc diffusion methods
and PCR for detection of methicillin resistance. It is reported
that conventional susceptibility tests such as agar disc diffusion
and broth dilution methods may not give reliable results in
detecting MRSA because of heterogenic expression of resistance
(46). In this study, MRSA lacking mecA gene are classified as
falseresistant by the oxacillin disc diffusion method and it was
considered that it may due to another resistance mechanism
such as hyperproduction of beta-lactamase.
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Extracellular polysaccharides, slime factor, are considered
to be significant virulence factors for some staphylococci (20).
Slimelayer surrounding the S. aureus strains help in adherence
and colonization of these microorganisms on the mammary
gland epithelium. Itisreported that slimefactor productionin S,
aureus isolates from mastitis cause antibiotic resistance which
is due to the decreased diffusion of antibiotics through the
biofilm matrix and decreased metabolic activity of bacteria(4,36).
Several phenotypic methods such as standard tube method,
Christensen’'s method, Congo Red Agar and microdilution
methods are used to detect slime production (2). In the present
study, slime producing S. aureus isolates were detected on
Congo Red Agar (CRA) platesinvitro. CRA platetest hasbeen
reported as a simple, rapid, sensitive, and reproducible and
advantageous in those colonies remain viable on the medium
and also more specific than standard tube test (23,37,48). We
found that only 22 of 59 (37.2%) S. aureusisolateswere slime-
producing on Congo Red Agar. Slime-producing S. aureus
isolates from different clinical origins such aswound infection
(49), catheter-associated infections (6), bovine mastitis (47) has
been detected in vitro by using Congo Red Agar plates as 52%,
60.8% and 91.4%, respectively. Knobloch et a (30) havereported
that the phenotype on CRA was found to be an unreliable
indicator of dime-forming capacity among clinical isolatesof S
aureus. Therefore, athough CRA methods may be easier to
perform than a molecular analysis of the genes implicated in
biofilm production and could be performed easily in adiagnostic
laboratory, it may be a poor method for determining the slime-
producing capacity of clinical isolates in the diagnostic
laboratory (21).

Recently developed molecular methods provided a direct
evidence of the genetic basis of dime production complementary
to the CRA test. Slime synthesis is controlled by the ica
(intercellular adhesion) operon (7). Theica locus consistsica
A, D, B, C genes which encode the proteins mediating the
synthesis polysaccharide intercellular adhesin and capsular
polysaccharide/adhesin (PS/A) in S. epidermidisand S. aureus,
respectively (49). N-acetylglucosaminyltransferase that
synthesi zesthe polysaccharideintercellular adhesin from UDP-
N-acetylglucosamine encoded by theicaA particularly. However
sole expression of icaA induces only low enzymatic activity,
coexpression of icaAwith icaD leadsto asignificant increasein
activity and is related to phenotypic expression of the capsular
polysaccharide (6). In the operon, coexpression of icaA and
icaD is required for full sime synthesis. In this study sime
production of S aureusisolateswere detected by PCR targetting
icaA and icaD. In PCR analysis, not al isolates, only 15 of 59
were positive for both icaA and icaD genes and only 8 of them
were dime positive in CRA. 16 of 59 strains were positive for
icaA and 38 of them were positivefor icaD gene. Thisresult was
contrast to Arciola et al. (6) who have reported that al strains
whichwerepositivefor icaA were also positivefor icaD. Further



Vasudevan et al. (47) have reported that although only 24 of 35
S aureus magtitis isolates produced slime factor in vitro, al of
them were found to possess the ica locus as well as the icaA
and icaD. Arciola et al. (8) have been found that the genes of
the ica locus appear, in al the clinical isolates analyzed in their
study, strictly linked each other, so they are either al present or
al absent. Our discrepant findings that icaA and icaD genes
were not betogether in someisolates may dueto some mutations
on icaA. Although coexpression of icaA and icaD is necessary
for dime production, it was considered that other genesin ica
locus play rolein controlling slime expression. Fitzpatrick et a
(21) have reported that there are ica-independent mechanisms
of biofilm formation in S. aureus. In this study, among the 37
strainswhich did not produce slimefactor on CRA plateinvitro,
7 strains were positive for both icaA and icaD genes. This
suggests the possibility that some environmental conditions or
the presence of accessory genes can influence the phenotypic
behavior on the Congo red agar plate, giving colonieswhich did
not fully express the ica genes.

Slime factor may aso play arole in antibiotic resistance
(18,44) and it isreported that slime-producing strains are more
resistant to antibiotics than non sime producing strains (4).
Gunaydin et al. (26) are also reported that thereisacorrelation
between slime producing and multiple antibiotic resistances. In
contrast to these studies, Ciftci et al. (15) have not found any
effect of dime producing on antibiotic resistancein their study
and furthermore they have reported that slime producing strains
are more susceptible to antibiotics than nonslime producing
strains. In this study, we found that only 2 of 59 strains were
positive for both methicillin resistance and slime producing,
phenotypically. Thus, we suggested that there is no correlation
between methicillin resistance and slime producing in our
isolates.

In conclusion, it was showed that several cases of mastitis
in cows in Turkey were caused by MRSA despite of low
percentage. It was considered that thetriplex PCR optimized in
this study is useful for diagnostic laboratory because of its
rapid and reliable characters for detection of methicillin
resistance of S aureus. Using the phenotypic and genotypic
methods together is required for accurate identification of
MRSA. Thus it was found that not all isolates phenotypically
slime positive were positive both icaA and icaD and therewere
differences in the presence of these two genes. We considered
that only PCR targetting icaA and icaD was not sufficient to
detect slime production. Further studies targetting other genes
that are present in ica locus and studies for investigation of
mutations on these genes should be conducted to accurate
evaluation of dime production characters of S. aureus strains.
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RESUMO

Deteccdo deresisténcia a meticilina e producéo
dofator slime por Staphylococcus aureusem
mastitebovina

Este estudo objetivou a deteccdo de Staphyl ococcus aureus
resistente a meticilina e produtor do fator slime em casos de
magtite bovina. Um PCRtriplex foi otimizado, comalvo no genes
16SrRNA, nuc e mecA paradeteccdo de Staphylococcusspp, S.
aureus eresistenciaameticiling, respectivamente. Paradeteccdo
das cepas produtoras do fator slime, empregou-se um PCR com
alvo nos genes icaA e icaD. No estudo, 59 cepas foram
identificadas como S. aureus por testes convencionais e PCR,
sendo 13 resistentes ameticilina e quatro positivas parao gene
mecA. Embora 22 das 59 cepas tenham sido produtoras do fator
dimeemAgar Vermelho Congo, no teste PCR somente 15 foram
positivas para os genes icaA e icaD. Dezesseis e 38 das 59
cepas foram positivas para os genes icaA e icaD,
respectivamente. Somente duas das 59 cepas foram positivas
simultaneamente para resisténcia a meticilina e producdo do
fator slime, sugerindo falta de correlacdo entre estas
caracteristicas. Em conclusdo, o PCR triplex otimizado neste
trabalho mostrou-se ser um método répido e confiavel para
deteccdo de S.aureus meticilina resistente. Por outro lado,
somente PCR paraosgenesicaA eicaD pode ndo ser suficiente
para detectar producéo de fator slime e outros estudos com
alvo em outros genes ica s80 necessarios para um avaliagdo
correta da producdo do fator lime por S. aureus.

Palavras-chave: Staphylococcus aureus, icaA, icaD, mecA,
slime, mastite
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