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Prevalence and Molecular Characterization of Methicillin Resistant
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ABSTRACT - This study was investigated to determine the prevalence of methicillin-resistant Staphylococcus
aureus (MRSA) isolated from raw milk samples and to further study on the molecular characteristics of the MRSA
isolates. Using Staphylococcus Medium 110, Staphylococcus spp. were isolated from raw milk samples and further
identification was carried by Vitek2 system. Minimum inhibitory concentrations (MICs) of antibiotics were conducted
by serial dilution method according to the Clinical Laboratory Standards Institute (CLSI) guideline. For the detection
of resistance genes and molecular characterization, PCR reaction was performed by gene specific primers and fol-
lowed by DNA sequencing. Of the 698 milk samples, 94 Staphylococcus aureus (S. aureus) were identified (94 S.
aureus /286 Staphylococcus spp.). Of the 94 S. aureus, seven isolates have mecA, a methicillin resistant gene. mecA
positive seven isolates were then characterized by staphylococcal cassette chromosome mec (SCCmec) typing, and
Panton-Valentine Leukocidin (pv/) gene using PCR. All of mecA positive isolates were resistant to ampicillin and
oxacillin, but sensitive to teicoplanin, vancomycin and ciprofloxacin. One of seven isolates was SCCmec type Il and
six isolates were type IV and all seven isolates were pv/ gene negative.
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Table 1. Primers used for this study
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w8, 8% S aureus dFTE WFSZE ampicillin
(Sigma Co. St. Louis MO, USA), ciprofloxacin (Korea
United Pharm Inc.), chloramphenicol (Sigma Co. St. Louis
MO, USA), erythromycin (Sigma Co. St. Louis MO, USA),
gentamicin (Chong Keun Dang Pharm.), oxacillin (Sigma
Co. St. Louis MO, USA), teicoplanin (Hanall Pharm.),
tetracyclin (Sigma Co. St. Louis MO, USA), vancomycin
(Sigma Co. St. Louis MO, USA)°ll gt 4 AAME
AAstlon A3 A AYE 9T HxdoEe S
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Laboratory Standards Institute (CLSI, USA) ] ZZAu]X]
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target gene primer Sequence (5’-3°) size SCCmec type
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pvl gene PR 432
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Fig. 1. Multiplex PCR reaction of 7 mecA positive MRSA iso-
lates. M1: 100 bp ladder, M2: 1 kb ladder, lane 1: CCARM 3798
(typell), lane 2: CCARM 3792 (typelV), lane 3: S-8, lane 4: S-13,
lane 5: S-17, lane 6: S-19, lane 7: lane S-31, lane 8: S-51, lane 9:
S-62.
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Table 2. Characteristics of methicillin-resistant Staphylococcus aureus isolated from raw tank milk samples

MIC (pg/ml)

Antimicrobial®

strains oxacillin mecA SCCmee pvi gene resistance (except oxacillin)
S-8 25 + 11 - Amp, Cam, Em,Gm, Tc
S-13 > 100 + v - Amp,Em,Gm,TC
S-17 25 + v - Amp, Em, Gm
S-19 50 + v - Amp, Em,Tc
S-31 12.5 + v - Amp, Em, Tc
S-51 12.5 + v - Amp, Gm
S-62 25 + v - Amp, Em, Gm

Amp; ampicillin, Cam; chloramphenicol, Em; erythromycin, Gm; gentamicin, Tc; tetracycline.
a) Determination of resistance was based on the CLSI guideline
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