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Methicillin-resistant Staphylococcus aureus (MRSA) is one of the most important nosocomial pathogens worldwide.
This study was performed to investigate the characterization of MRSA isolated from healthy persons in Gwangju area.
A total of 404 nasal swab samples was collected during October 2011 and May 2012 in Gwangu, Korea. A survey on
MRSA was conducted with meat distributors (n=230), pre-school children (n=108), officers (n=66), respectively. To
confirm the MRSA, polymerase chain reaction (PCR) for the S. aureus specific gene and mecA gene was performed. A
total of 34 (8.4%) MRSA isolates was isolated from 404 nasal swab samples: 6.1% (14/230) from meat distributors,
16.7% (18/108) from pre-school children, and 3.0% (2/66) from officers samples, respectively. The most prevalent
antimicrobial resistance observed in the MRSA isolates was to ampicillin 100% (34/34), followed by penicillin 97.1%
(33/34), oxacillin 94.1% (32/34) and erythromycin 52.9% (18/34). All MRSA isolates were then characterized by
panton-valentine leukocidin (pvl) gene detected by PCR, staphylococcal cassette chromosome mec (SCCmec) typing,
and pulsed-field gel electrophoresis (PFGE) with Sma I digestion. 34 MRSA isolates from nasal carriage were pvl gene
negative, SCCmec type 1V; 73.5% (25/34), type 1I; 17.6% (6/34), type 1II; 2.9% (1/34), and untypable; 5.9% (2/34),
respectively. 34 MRSA isolates showed 16 PFGE patterns. These results indicated that isolation rates of community-
associated methicillin-resistant S. aureus (CA-MRSA) from healthy persons were low (8.4%), but continuous surveillance
and monitoring should be performed to prevent the spread of MRSA in the community.

Key Words: Community-associated methicillin-resistant S. aureus, mecA gene, Staphylococcal cassette chromosome
mec type, Pulsed-field gel electrophoresis
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Table 1. Primers used in the multiplex polymerase chain reaction (PCR)

Name SCCmec" primer Sequence (5' — 3") Target Length SCCmec* type
B ATTGCCTTGATAATAGCCYTCT

ccrAs-B 937 bp IL IV
a3 TAAAGGCATCAATGCACAAACACT
ccrCF CGTCTATTACAAGATGTTAAGGATAAT

cerC 518 bp 1L v

ccrCR CCTTTATAGACTGGATTATTCAAAATAT
1272F1 GCCACTCATAACATATGGAA

1S1272 415bp LIV
1272R1 CATCCGAGTGAAACCCAAA
SRmecA TATACCAAACCCGACAACTAC

mecA/1S431 359 bp A%

5R431 CGGCTACAGTGATAACATCC
Name PVL" toxin primer Sequence (5' — 3) Length
luk-PV-1 ATCATTAGGTAAAATGTCTGGACATGATCCA 4330
luk-PV-2 GCATCAASTGTATTGGATAGCAAAAGC P

*Staphylococcal cassette chromosome mec, ° panton-valentine leukocidin

ultra violet (UV) 3ollA &2ls}siTh
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Pulsed—Field Gel Electrophoresis (PFGE)
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Table 2. Prevalence of community-associated methicillin-resistant S. aureus (CA-MRSA) isolates from meat distributors, pre-school children

and officers
Total Meat distributors Pre-school children Officers
No. of positive samples / No. of  No. of positive No.of  No. of positive No.of  No. of positive
No. of samples (%) samples samples (%) samples samples (%) samples samples (%)
Male 16/210 (7.6) 119 10 (8.4) 56 6(10.7) 35 0(0)
Female 18/194 (9.3) 111 4(3.6) 52 12 (23.1) 31 2(6.5)
Total 34/404 (8.4) 230 14 (6.1) 108 18 (16.7) 66 2(3.03)

No. of MRSA isolates

AM FEP CTT CIP C DA E CN IPM OX

as
al
EBR

RA  Te SXT Va FOX CRO TEL AmC LZD KF

Antimicrobial agents

Figure 1. Antimicrobial resistance patterns of community-associated methicillin-resistant S. aureus (CA-MRSA) isolates. S, susceptible;
I, intermediate; R, resistant; AM ampicillin; FEP cefepime; CTT cefotetan; CIP ciprofloxacinem; C chloramphenicol; CC clindamycin; E
erythromycin; CN amikacin; [PM imipenem; OX oxacillin; P penicillin; RA rifampin; TE tetracycline; SXT trimethoprim/sulfamethoxazole;
VA vancomycin; FOX cefoxitin; CRO ceftriaxone; TEL telithromycin; AmC amoxicillin/clavulanic; LZD linenzolid; KF, cephalothin
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Table 3. Antimicrobial resistance patterns of community-associated methicillin-resistant S. aureus (CA-MRSA) isolates

No. of antimicrobials Resistance Patterns No. of isolates (%)
1 AM 1(2.9)
4 AMP-E-P-AMC 1(2.9)
6 AMP-CTT-CN-OX-P-FOX 1(2.9)
8 AMP-FEP-CTT-OX-P-FOX-CRO-AMC 8(23.5)

subtotal 14 (41.2)
AMP-CIP-DA-E-OX-P-TE-FOX-TEL 1(2.9)
AMP-CTT-DA-E-CN-OX-P-FOX-TEL 2(5.9)
9 AMP-CTT-DA-E-CN-OX-P-FOX-TEL 1(2.9)
AMP-FEP-CTT-E-OX-P-FOX-CRO-AMC 5(14.7)
AMP-FEP-CTT-OX-P-FOX-CRO-AMC 1(2.9)
AMP-FEP-CTT-OX-P-FOX-CRO-AMC-KF 4(11.8)
subtotal 7 (20.6)
AMP-CTT-DA-E-CN-OX-P-FOX-TEL-AMC 2(59)
10 AMP-FEP-CTT-CN-OX-P-FOX-CRO-AMC-KF 1(2.9)
AMP-FEP-CTT-E-CN-OX-P-TE-FOX-CRO 1(2.9)
AMP-FEP-CTT-E-OX-P-FOX-CRO-AMC-KF 3(8.8)
subtotal 2(5.9)
11 AMP-FEP-CTT-E-CN-OX-P-FOX-CRO-AMC-KF 1(2.9)
AMP-CTT-DA-E-CN-OX-P-FOX-CRO-TEL-AMC 1(2.9)
Total 34

AM, Ampicillin; FEP, Cefepime; CTT, Cefotetan; CIP, Ciprofloxacinem; C, Chloramphenicol; CC, Clindamycin; E, Erythromycin; CN,
Amikacin; IPM, Imipenem; OX, Oxacillin; P, Penicillin; RA, Rifampin; TE, Tetracycline; SXT, Trimethoprim/Sulfamethoxazole; VA,
Vancomycin; FOX, Cefoxitin; CRO, Ceftriaxone; TEL, Telithromycin; AmC, Amoxicillin/Clavulanic; LZD, Linenzolid; KF, Cephalothin

= A THO7.1%) 02 FR1E L em, 104] o4
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2 woli= #39] Felo] 67h4 FPO= 7MY by
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STAS16.012(15%), STAS16.013(15%), STAS16.014(8<%),
STAS16.015(15%), STAS16.016(95%), STAS16.0172<F),
STAS16.018(15), STAS16.019(15%), STAS16.020(15F),
STAS16.021(15), STAS16.022(35F), STAS16.023(15),
STAS16.024(15), STAS16.025(1F)Z & 16719] o=
EHFEAoM, 71 F STAS16.016F°] 7F4 A& Tk
T3 7§87 FAREE 94.8~522% W92 UEbgT
(Fig. 2).
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Table 4. Characteristics of community-associated methicillin-resistant S. aureus (CA-MRSA) isolates from nasal swabs
MIC (pg/ml)
Strain Characteristics ——— mecA® PVL? SCCmec® PFGE
(0):¢

GJ-12-N-21 Meat distributor 64 + - v STAS16.017
GJ-12-N-22 Meat distributor 64 + - v STAS16.017
GJ-12-N-50 Meat distributor 48 + - v STAS16.014
GJ-12-N-53 Meat distributor 64 + - v STAS16.014
GJ-12-N-96 Meat distributor 64 + - v STAS16.016
GJ-12-N-121 Meat distributor 64 + - v STAS16.014
GJ-12-N-142 Meat distributor 0.75 + - - STAS16.010
GJ-12-N-159 Meat distributor 64 + - v STAS16.014
GJ-12-N-175 Meat distributor 64 + - v STAS16.014
GJ-12-N-180 Meat distributor 64 + - v STAS16.014
GJ-12-N-198 Meat distributor 48 + - v STAS16.019
GJ-12-N-213 Pre-school children 64 + - v STAS16.015
GJ-12-N-233 Officer 0.25 + - - STAS16.021
GJ-12-N-236 Pre-school children 64 + - v STAS16.016
GJ-12-N-249 Meat distributor 48 + - v STAS16.016
GJ-12-N-252 Meat distributor 128 + - v STAS16.014
GJ-12-N-257 Meat distributor 64 + - I STAS16.013
GJ-12-N-262 Pre-school children 64 + - v STAS16.016
GJ-12-N-268 Pre-school children 64 + - v STAS16.014
GJ-12-N-275 Pre-school children 128 + - v STAS16.011
GJ-12-N-289 Pre-school children 48 + - II STAS16.022
GJ-12-N-300 Pre-school children 128 + - I STAS16.023
GJ-12-N-301 Pre-school children 64 + - II STAS16.025
GJ-12-N-302 Pre-school children 96 + - II STAS16.022
GJ-12-N-305 Pre-school children 64 + - v STAS16.016
GJ-12-N-314 Pre-school children 64 + - II STAS16.022
GJ-12-N-335 Pre-school children 64 + - v STAS16.016
GJ-12-N-337 Pre-school children 64 + - v STAS16.016
GJ-12-N-339 Pre-school children 96 + - v STAS16.024
GJ-12-N-340 Pre-school children 96 + - v STAS16.016
GJ-12-N-341 Pre-school children 96 + - v STAS16.016
GJ-12-N-342 Pre-school children 32 + - II STAS16.012
GJ-12-N-343 Pre-school children 64 + - v STAS16.018
GJ-12-N-401 Oftficer 32 + - v STAS16.020

8+ detected; —, not detected

®— untypable
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PIOGIn PFGE-Smal

GJ-12-N-289 STAS16.022 Pre-school childr
GJ-12-N-302 STAS16.022 Pre-school childr
GJ-12-N-314 STAS16.022 Pre-school childr
GJ-12-N-300 STAS16.023 Pre-school childr
GJ-12-N-339 STAS16.024 Pre-school childr
GJ-12-N-233 STAS16.021 Officer
GJ-12-N-301 STAS16.025 Pre-school childr
GJ-12-N-275 STAS16.011 Pre-school childr
GJ-12-N-342 STAS16.012 Pre-school childr
GJ-12-N-142 STAS16.010 Meat distributor
GJ-12-N-257 STAS16.013 Meat distributor
GJ-12-N-50 STAS16.014 Meat distributor
GJ-12-N-53  STAS16.014 Meat distributor
GJ-12-N-121 STAS16.014 Meat distributor
GJ-12-N-159 STAS16.014 Meat distributor
GJ-12-N-175 STAS16.014 Meat distributor
GJ-12-N-180 STAS16.014 Meat distributor
GJ-12-N-252 STAS16.014 Meat distributor
GJ-12-N-268 STAS16.014 Pre-school childr
GJ-12-N-213 STAS16.015 Pre-school childr

GJ-12-N-96  STAS16.016 Meat distributor

GJ-12-N-341 STAS16.016 Pre-school childr
GJ-12-N-236 STAS16.016 Pre-school childr
GJ-12-N-249 STAS16.016 Meat distributor

GJ-12-N-262 STAS16.016 Pre-school childr
GJ-12-N-305 STAS16.016 Pre-school childr
GJ-12-N-335 STAS16.016 Pre-school childr
GJ-12-N-337 STAS16.016 Pre-school childr
GJ-12-N-340 STAS16.016 Pre-school childr

GJ-12-N-21  STAS16.017 Meat distributor
GJ-12-N-22  STAS16.017 Meat distributor
GJ-12-N-343 STAS16.018 Pre-school childr
GJ-12-N-198 STAS16.019 Meat distributor

GJ-12-N-401 STAS16.020 Officer

Figure 2. Dendrogram of Sma I-digested pulsed-field gel electrophoresis (PFGE) profiles of community-associated methicillin-resistant
S. aureus (CA-MRSA) isolates.
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Figure 3. Pulsed-field gel electrophoresis (PFGE) Sma I-pattern of community-associated methicillin-resistant S. aureus (CA-MRSA)

isolates.
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