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QIHX|0A H2|E FMTTATR SIS S 2

A TGS F23 73] AT 22, T 9 JHA] FAA G AS Ad WAL WA FHAEZEALT
F(Methidillin-resistant Saphylococcus aureus MRSA)©] Eolu F4171 2 3L 9l e} o] o] £ GF-ollA = AdAA Y
) AAgR O A 22l g 54 FA QA S aureusE A2 FAA) LA AP L PCRE o] 48 sy, eta, etb,
mecA AR} AALE AA St AE}HQ BAS AT, tsst %A A MRAE A A2 2 Pulse Fidd Gd
Electrophoresis (PFGE)ell &3t A A8 & BAH e 2 A A A A el A9 B4 S gofsiA e 1 2
3} 228171 9] Wl el| M 173F2) 54 FA el S aureusE ¥ 81g o9 AS A9 CEAT) 242} 39%, 58% F A
Asle Aoz Jepgt. 44 344 29 542 Y FE F MRSAG LA, o] F 51% 7} tsst B4l AL
2 Y e, eth FA A= AEH A S0 mecA WA FAAHE MRSA 59 97% 71 4 &2 Jebgth ts¢
%A Q1 MRSA 8858 t| A2 2 PFGERF A}, 107]¢] fr3 22 v gen 15 A3, HY R F3 o] 22} 58%,
10%, 9% 2 23 §02 ey
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Saphylococcus aureus (FAE=THYe 354 29%e 9 18k Aok,

4
Ql oA QA Ry, T 5 £ IR ARolA olof] £ A= 2007 1A Tl AAREEALo A EE
T, A5E, 485, 949, =59, 749 sk Y, 9149, gk A5 S areusE G oE A AP R
REY 2 54 & S5 T A4 B85S o] AlFE PCRE ©]&3t tsdt, eta, eth, mecA 312 HALE AAlst] A&
aFg Faolth o]5 3o WS Walst T4 2l EAS ZAREIAAL, tst S MRSAE e =
FRg A7t He WEAY coagulase, exotoxin?] hemolysin ( PFGE®! oJ3 F3A8S £4F o2 AAIAQ] 4 93
SEED), AF59 9lo] He enterotoxin (=4, toxic S5 ofstaz) s
shock syndromeS ¥ ©7]= toxic shock sydrome toxin (tsst), 2
YTE Fsh= leukocidin 2 IRHREE AR exfoliative toxin = o ghe
A%l B (ea, éb) 52 S4UAE AU e AeZE dHA
3Ick®). He=E

AT TS Y B Aol E3] S doTl= 20079 195E 1974 QIHFAA A G| wdol| gk

Aoz, Zgode o 7HA A WAL Ad mehidllin - AAREERRe] O 228178 FA8] EE]dk 609579 FEE
WA ST (Mehidllinressant Saphylococous — aureus. TSt g st
MRA)| Eout A7) =L k.

MRSAE = mecA 37t o) AdE Wy AUdd 2 EHE2 E0INE
< & (penicillin binding protein, PBP 28) .2 218} penicillin, TE X
cephaosporin, carbapenem 5 EE B-lactanAl|oll UlAdS Lo71H, (reverse passive latex agglutination kit, Denka Seiken, Japan)E
macrolode, clindamycin, tetracydling, aminoglycoside 5 TH2 7 A8, Ee2lE T& Tryptic soy broth (Difco, USA)l A%
ge] AT HAS Hole thekd AT E MRSAY 9 ste] 37°CellA] 18~20413F ZIeu et - Hlj kel 810xg, 20
3 749e X57t ofHa YAVIRES AN QEHIES = 2 YAt AT A Fste] AlFel ARSIt s
ola gAY W ol]e} Atk B3} ® To= 2-e] vl 25w microplate 580 21, 2 gol 24} laex A, B, C, D
og7] wiZe] MRSAY o3k 7 A Agkd BAIE of H IR laex 25u%S HUISIAL Aol A 18-20417F A gk

%, SR E Seto 2 BEste] 5438 18T
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Committee for Clinical Laboratory Standards (NCCLS)oll =43+
Uz 3hS AAIEIIA MICE 3T & Aol ALE-
3t gAA tlA3E 15802 25 BBLAMY Ampidllin (AM,
10ug), Ceepime (FER 30pg), Cefotetan (CTT, 30ug),
Ciprofloxacin (CIR, 5ug), Chloramphenicol (C, 30ug), Clindamycin
(CC, 2ug), Erythromycin (E, 15pg), Gentamycin (GM, 10ug),
Imipenem (IPM, 10ug), Oxadillin (OX, 1pug), Penicillin (P, 10ug),
Rifamfin (RA, 5ug), Tetracydine (TE, 30 ug), Sulfanmethoxazole/
trimethoprim  (SXT, 1.25/23.75ug) 2 Vancomycin (VA, 30ug)=
ARl oH, Aee] 752 S aureus ATCC 259233 AR5
o}, T3 SPHoIA oxadllinell W43E Hole 59| A9 o
AiA] B AHE AAske] MICE SA3IAH

PCR ZA}

NCCLS9] ®FU3 AlPHoZ A3 oxadllin WA 173
ol vzl 544 2T3F5FF AT AAK s} Route 5
22K eta, eth) 2 mecA WAHHA 55 ERIEIT £
Ao A3 primere tsst-F; AAGCCCTTTGITGCTTGCG
tst-R; ATCGAACTTTGGCCCATACTTT, eta-F; CTAGTGCATT
TGTTATTCAAGACG, ea-R; TGCATTGACACCATAGTACTTA
TTC, ebF, ACGGCTATATACATTCAATTCAATG ebR;
AAAGTTATTCATTTAATGCACTGTCTC, mecA-F; CTCAGGT
ACTGCTATCCACC, mecA-R; CACTTGGTATATCTTCACCS}
3l PCR RFE271E S54f721e] 749 95°CollA] 527 WA
3}al, 95°C 30%, 55°C 30%, 72°C 30%4 283 wWhE3E =
72°CAlA] 7R3t WhEsk o, Ul ake] 79 95°Coll A 2%
7t HASkaL 95°Coll A 13, 55°CellA] 13, 72°CollA 14 283]
HHE-8E & 72°Co) A 58-7F vEE-3H )

PFGE

B AFoA tst 9490 MRSAF 8875 U o= PRGE 4
Fal717kA ] HYL Fg 139 2ot AHFFE TSA HijA|
of FHZF3ted 3rColA 182417 WS v 2mle] cell
suspension TE buffer (10mM Tris, 1mM EDTA, pH 7.5)°
Biomerieux Vitek colorimeterS AFE-3le] 15~17% B2 A

Kor. J. Microbiol

E dAEsiTh dg] 200ulol lysostaphin (2mg/ml) 1ul,
lysozyme (20 mg/ml) 1plE ¥-& & 37°CollA] 104837t RES-AIZ1
% proteinase K (20mg/ml) 5ulE F7kstka, wlg] FHl8)] &
1.2% plug agarose (Seskem Gold agarose, FMC Bio Product,
UsA) 200ulet 38t plug mold (BIO-RAD, USA)dll ¥l
=3 AZ3 pluge plug wash TE buffer (10mM  Tris,
1mM EDTA, pH 75) 15mld] ¥ & 40ule] Proteinase K
(20mg/mly& #7}ske] 55°CollA 1217F 30% B9k WA Z A,
Hkg-o] TR F pluge BHSHFE 18], plug wash TE bufferZ
43] AHgk 3 4°Col B3It 2t pluge AlASE $ Algkas
HZ52N(NEB, England) 10ul, AIg+& 4 Sral (NEB, England),
2ul (40 unit), 100x BSA (NEB, England) 1ul, BT=HF4
87 WE Hal 25°ColA] 4AIZE B HESAIF AL, makerE A18-S
S braendrup ATCC BAA-664= A|3tE A Xbal (NEB, England)
2ul (40 unit)s ol X2ttt Agras wke-o] ¥ CHEF
Il Mapper PFGE system (BIO-RAD, USA)S ©]-&-3}e] gradient
6.0 V/cm, angle 120°, initid time 5.16%, find time 40.17% %=
A 14°CollA 17217 A 7|9 F3HH e, EBr (0.5 ug/m)=
A3ttt PFGE A3 BioNumeric software (Applied Math)
£ o] g3t 7k FARAIE BlaEA ST

RPLAO| 2|8t &=4 78

FAIEFFFoR FQ T8 60975 YO Z latex
agglutination kits AR&St A=A S SRIgH A3 ASA
7} 685, C547} 1005, D54 15, A - B e
EREL 17 A-DEFEL1FEB-D
Hlom HEAE 436721 o2 UERTH

Nz Zat

A FAER] 1737 A AS 5798 A3 ampicillin,
oxacillinell tj&l 100% W< Ad A =E YEPES™ penicillin,
cefepime, cefotetan, tetracyclineo] o3k WA EL Z17; 99.42%,
94.80%, 89.60%, 83.24%THFig. 2). thAl WAES Aurnd

‘ 609 strains of S. aureus isolated from 2,281 specimens ‘

| RPLA test

‘ 173 enterotoxin positive strains ‘

| Disk diffusion test

‘ 173 strains resistant to oxacillin ‘

l PCr

‘167 strains (97%) positive for mecA gene, 88 strains (50%) positive for #ss¢ gene‘

l

PFGE for 88 MRSA strains retained #sst gene ‘

Fig. 1. Scheme of PFGE procedure in this study
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Fig. 2. Antibiotic resi stance patterns of the isolates. Susceptibility tests against antibiotics were performed by disc diffusion method. S, susceptible;

|, intermediate; R, resistant.

Abbreviations: AM, Ampicillin; FEP, Cefepime; CTT, Cefotetan; CIP, Ciprofloxacin; C, Chloramphenicol; CC, Clindamycin; E, Erythromycin;
GM, Gentamycin; IPM, Imipenem; OX, Oxacillin; P, Penicillin; RA, Rifamfin; TE, Tetracycline; SXT, Sulfamethoxazole/trimethoprim; VA,

Vancomycin.

A FRM H 137) A W3S BHem Ampidillin,
Cefepime, Cefotetan, Ciprofloxacin, Clindamycin, Erythromycin,
Gentamycin, Imipenem, Oxacillin, Penicillin, Tetracyclinedl W4d
S Hol= d"lo] 36.41% (637)2 +-H¥ o2 Uehith o]~
FabHollA 173F E5 oxadllindl tidk &A1 Z170] 10mm ©]
e, MICE &43% A3} 4ugiml ooz el MRSA
2 At

Methicillin LHE RE At Y SLAFHHXL ZAL

Disk diffuson testoll A oxacillin WATFZ A 17379
PCR ZAFE Y} mecA WA AR = A4 452 96.53%2] 1675,
tst HAFRAE 885 (50.86%)7F 49 Ao UEltow,
g, etb 2 BF 24901900 tst A 887 = EF mecA
FAAE YL IeH, 17 (ASE)E ALl Uw =] 8757}
CEAE A4 Ao =2 Yepit).

PFGEO] 2|8t DNA 24

tst S4FAAE Ad MRSAS O 2 PFGE AlES A4
3 A9 93%0] AFAS 71FEo R F 8857t 109 dow B
FEom 24719 pulsotypeS 2 AlE-3}E UTHTable 1). 4]
W= sze= 30~700 kbol™ Z+ T5=9] fragment = 11~1412
1=t} PFGE subtypeS #43F A7t A (515)oll M= 770
9] pulsotype AL-A7S.Z, BY(3F)2 BL-B2, DY (3F)> DiI-
D2, E¥(45) ELE2, F¥(85F ) F1-F2, G3(2F)2 G1-G2, H
H(9F)S HI-H2, 1IR(5F)S 11-132. 2 EFEA e cq2F)
JH(1F)2 1A B2 eI PFGE 2 AFo] 51
F(B7.95%E 7 =& HEE Blo HEo] 957(10.22%), F
o] 87(9.09%)°] £o2 et =8 18 dF= IR

Table 1. PFGE patterns using restriction enzyme Smal of tsst positive
S aureusisolates

PFGE Subtype (No. of isoltes) Totd

patterns® isolates no. (%)
A AL(D), AZ(Q’:&S?’%@;'(Z)' AN 5 (57.95%)
B B1(2), B2(1) 3(3.41%)
C C(2) 2(2.27%)
D D1(2), D2(1) 3(3.41%)
E E1(3), E2(1) 4(4.55%)
F F1(7), F2(1) 8 (9.09%)
G G1(1), G2(2) 2(2.27%)
H H1(2), H2(7) 9(10.23%)
[ 11(3), 12(2), 13() 5 (5.68%)
J X1) 1(1.14%)

2 A to Jare PFGE profilesand A1 to |3 are subtype profiles.

1 T subtype A2 (38F)¢ H2 (7F), FL (7F)°] 7F8 B2 &

FE Yehfo] 34300 o AL-A7 pulsotypeS 93.7%
o]}, FI-F2E 96.3% ©]4F, H1-H2E 99% ©]/Fe] similarity
coefficientZ ® AtHFig. 3).

1
-

1

Methicillin AT Jevons (13)0]] 2Jaf oA & B
H ol B AFT) o]FoA ghom, 29l ek, oggo}
SA M= 30% o416, 14, 19)0 2 18] E 43% A=
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g Sampling date  strain number
200808 1207 —
200806 1078
200806 915
200810 1800
200810 1805
— 200801 167
200811 2056
200804 689
200810 1730
200807 1196
200806 a1z
200803 477
200804 521
200804 576
200804 583
200804 622
200806 947
200806 913
200805 813
200805 873
200805 882
200802 247
200802 294
200802 387
A 200803 479
200804 630
200806 1040
200806 1082
200807 1288
200808 1411
200808 1419
200808 1446
200808 1497
200808 1509
200809 1580
200810 1771
200810 1951
200812 2081
200811 2086
200812 278
200801 107
200809 1582
200806 1037
200811 2059
200809 1584
200804 817
200805 290
200810 1930
200806 1072
200817 718

200806 1072
00812 218

) 3 2 [ a 3 a

200812 281
200808 1248
200803 @5 :I
00804 £ B
200808 @1
200804 688 —1 c
00811 2120
200811 2158 j
200811 ne b
200808 4 ’
200811 nse
200808 01 E
20810 022
200804 73—
200804 a1
200804 704
200804 3 E
200804 885
200804 81
200802 w0
20804 wa ——
200800 1615
20804 g —1: 8
200802 292 —
200804 e7a
200808 53
200808 a7
200805 @4 H
zl 00802 26
200807 105
200807 1105
200808 1280 ——
00804 |4 ——
200804 0
200804 686
200810 032
200810 e —
200801 108 J

Fig. 3. Unweighted pair group method with average dendrogram of
PFGE results based on the Dice matrix and schematic representation
of thetype (Smal redtriction enzyme) of tsst positive MRSA isolates.

7} methicillin WATF2 B JcH19). vj=rol A= 19704 %
Hhol] F3H oA AUTES dod)= S8 #50] FHUe

Kor. J. Microbiol

o, 2003 4 YA EeEe FNMET T F methicillin
Ul AL 595%0) gttt stk Selvetlrs
19609 tholl = MRSAZE A 9] {2]=A] etont, 1970 dthel ¢
A el FAEIEFTE T methicillin WA SHIE
AT 10% vlvtollen, 1980 ol F43] Adsdte]
23~48%% R IEQL, 19987015 60~70%E R LUK, 4,
6). YEdAE B W Fde] Hi e FAEENTT F
MRSA7} 50~70% A=7} #E]= Akl Bastar Arh23). £
Aol A AALEEA} 2,28178 9] Tl A ST AT 60975
Bodle] 2669%2] AESS HYa AE4T) JE 17135 5
MRSA £8&S Ad zo2 yeigth 18y £ Agelae
H 54 AT A gk 8] WA AAT o] FofA]A]
°-‘°} MRSAZ} ZA| 28 FAT T ioa A8k HE

< AFE F gl AT A

Methicillinol] thgk W32 Higate] 8] =R Zafar
Ao} B-lactamased] HJAAHL7), F2 FAA N HIASh=
mecA AL (20, 21), PBPE L] W3 (22)0l 23 Aow
4 A ATE mecA F-AAE= 78 kDag! penicillin 2% vl
(penicillin binding protein 2a; PBP2a)S ZW3l=t] o]& whila
& B-lactam A FF e FFAS AYaL e g tE
PBPE-S HIEA318 o] SEsroA] AEY o] 7153}
=2 o2 AlFo R dtedF methicillindll thak WAL YE}
A sle Aoz geiA T Jri9). B ATelA 605+ disk
diffusion methodell &J$t kA 74 ZAIA] methicillin W43
02 YE O, PCR ¥Holl A= mecA genee] AZEA] %ot
PBP gene Wolu B-lactamase Y A4F0.Z Q13 borderlined S

2 Hth mecA €4S HolWA methicillin Yo B83S
Hole A5+ U oz 2% A-9oA BaE v =t
19984 ]3| F(6)2 ATNAE MRSAL] 42.29%01 A mecA
=735 HashdA 2 ]lo] %%94 %E, Ao HA A
mecA 327 ARE AAEAS F53ta0m 19924
Hiramatsu —(12)— mecA 24 olﬂw MICE 125ug/miel
MRSA 752 X384 PBPIo]Y PBP39] dHluad Adts
o] 7:}&51917%1% PBP4L} HlElete E3)| A o] ekt o3
14%“01 w7 wiol2hal STk
oA FeEjEe SIS ThgE XS] F549

U O
WEA AAE At Heds dodle 4 ]O] L Ao
A F o] AAThE AEA(enterotoxinyE- A1F52] A

ro

olr, T&, At} A AN HES Lol Ak 2 AT
oA 60079 TEATFS O SET-RPLA 3243} SEC
7} A9 28.4%= 5T F HAIZ SEAV} 11.16% (687F)
S Akl e Aoz Yeistt v S@) FAAIHdA A
AREAF A AT F-S EESF e A4} 37.5%= 7t
2 o] AZHen 1 H=Z B Ot A4 47%s 31%S
AA P Bagh up vk S4 Je Aol wet E327F vk
& Aog Aztd.

Todd 5(18)}2 =4, xl, Eopist 2 7)ol Fols dov)
© EEATEA Fa4id SAE Basidlen, AuE 59
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Table 2. Comparison of antimicrobial resistance and PFGE patterns for tsst poditive S aureusisolates

anti-milzlr%bg agents Resistant patterns No. of isolates (%) PFGE patterns
13 AM, FEP,. CTT, CIP, C, CC, E, GM, IPM, OX, P, RA, TE 1(114) AQ)
12 AM, FEP, CTT, CIP, C, CC, E, GM, IPM, OX, P TE 3(341) A1), B(), I(1)
AM, FEP, CTT, CIP, C, CC, GM, IPM, OX, P RA, TE 1(114) AQ)
AM, FEP, CTT, CIP, CC, E, GM, IPM, OX, P RA, TE 7(7.95) F(7)
AM, FEP, CTT, CIP, CC, E, GM, IPM, OX, P, TE, SXT 1(114) X1
1 AM, FEP, CTT, CIP, C, E, GM, IPM, OX, P, TE 1(1.14) AQ)
AM, FER, CTT, CIP, CC, E, GM, IPM, OX, P TE 6636y  1\(38)B@) ﬁ% 'ID(S)’ FD). GO
10 AM, FEP, CTT, CIP. CC, E, GM, IPM, OX, P 9(10.23) A(3), C(1), E(2), G(1), H(2)
AM, FEP. CTT, CIP. CC, E, GM, OX, P TE 1(114) E(1)
AM, FEP, CTT, CIP, CC, E, IPM, OX, P, TE 3(341) A(L), E(1), H()
AM, FEP, CTT, CIP E, GM, IPM, OX, R, TE 1(114) AQ)
9 AM, FEP, CTT, CIP. CC, E, GM, OX, TE 1(1.14) AQD)
AM, FEP, CTT, CIP. CC, E, IPM, OX, P 2(227) AQ)
8 AM, FER, CTT, CIP, IPM, OX, P TE 1(114) AQ)
Totdl 88 (100)

Abbreviations: AM, Ampicillin; FEP, Cefepime; CTT, Cefotetan; CIP, Ciprofloxacin; C, Chloramphenicol; CC, Clindamycin; E, Erythromycin;
GM, Gentamycin; IPM, Imipenem; OX, Oxacillin; B, Penicillin; RA, Rifamfin; TE, Tetracycline; SXT, Sulfamethoxazole/trimethoprim; VA, Van-

comycin;

A A7 B-o] e Aoz gAY o)HI FAi
£I5FT(toxin shock sydrome)2 FHoll= FA% olle} o
o], :=RIAIME FE)=aL QTH15). tsst AHTTF= T2 &
ATyl Bls] Fa4a A gigk ido] =2 AL
2 B3 J=H|(18), B ARPoA tst P T 8879 &
4 7 8579 A A TE v EIES wf, 3A0A
TAZIA A WS AYe d571 tsst 24852 -5 1A 9]
57.65% (497°)7} ©] H9lol| 3T, tsst FAT= EF 84
o) o] kAol tial WS Bt m=gk s A WA A
= SulfamethoxazoleftrimethoprimZ A 2|3k ZE efA|of] 3|
tst QA FF7F 5420 dFET B HA 5.64%cl4]
FH 31 72.94% =33t} tsst A= Ciprofloxacin, Clindamycin,
Imipenemell thg WAIE-©] 100%, 96.59%, 97.73%21H] Hlal, &
RAFe ZH2F 27.06%, 27.06%, 31.76%= WS wkthts
[ A A).

B 2AYoMe tsst A MRSAT 8852 o]83te] PFGEZ
A8 aL, UPGAMAR S ©]-8-31¢] dendrograme A%t} 1
AT 93% AEAHE VFEeE BT 107HR(A-JR) B3
24717 subtype© = ARSI SO Ago] F 5IFR 7P -]
2 Yehyith 8835 15%e] ALY JBog BN
), 138 A TFH 61.5%9] 7 Aegdo] AT

Olmos 5(16)> 9652 MRSAES PFGESH A3} 6 patern
(A-Poz BERslgon] 827(88%)7F A patemnol 311
67%l A A S YERATHAL B8tk Chiou 5 (100 A%

=

MRSAE tifo= Awd, dAE, a4 PRGER S HlaL,
Ajoll 27bA] F83F typeo] B} Hal 35S Bagh v} 3l
on, A T oiEzt 10675 WEoE tAd 3,
AAEE PRFGER S Hlwg v ek, 22t £ AFtellx] 1do]
e HlwA GAIRE kel 1A ] el gt gt
=9 s e APS AAIE vt HAE Hlue ks
St FEldd, As4 F3E vludA fojdo] gtk &
gAWA si"ls} PFGEE-S Hldk 23} Ampicillin, Cefepime,
Cefotetan, Ciprofloxacin, Clindamycin, Erythromycin, Gentamycin,
Imipenem, Oxacillin, Penicillin, Rifamfin, Tetracydineol] A<
Hole #79 Z-¢ B FEolloy dF 47t A2(77) ¥
2§14 Aol dtal & 4 giltk(Table 2). ko2 A2t
= 7R 23 HolHE FHste] dx E Fo] B AESH
E40] w2 PFGE¥S HlwE Favt doH, oS EfE
A W AHIAYA] A 7| AmE AT F IS AR
A=

1. 79A, Pulsed-Fidd  Gd
ElectrophoresisZ  ©]-83+ Maethicillin-Resistant  Saphylococcus
aureus®] FAMYSHA BA. oigel eS| A 21, 122-
128

e, ZAAE. 2000

-



310 Bo-Young Oh et al.

2.

dhez), HA, ol E. 1977, JGAANEN A EElE 05
o] SAIA 74, dishEElEks]A] 11, 119-125.

3.9R23], W7), ol Fd, w7, A7, RAIE. 2006 A2

7.

8.

10.

1.

12.

13.

14.

olmg, HY=,

-ol8] 7, ol

AFgkx}of| A 2] % Saphylococcus aureuse] SA.
3)#] 15, 647-651.

CEE

A&, o]4td. 1987. Methicillin W4 =
= e EYed 2 HES AT A AP

vl gkl 2] ekE]A] 7, 265-273.

o1, BEE S5, 34, AR, AT, A9A, v
A
[¢]

3. 4 g oA EgE MRSA)
3H AT, dleraEE]A] 33, 32-40.
o4, dtAdF, A7), FEY, Al
=] HEAdd WA= vy #d
mecl, mecRY, femAS}e] A, o
A8 1901, A Ul A T disksle ey sts
= 9, 511.
AR, Z2Fd, $24, ARAF, A4, 2005, Methicillin
WA S aureus YRS TF Cogulases}t 8 4
ZAke] PCR &, = v|AE - A F8t3]A] 33, 207-214.

. Chambers, H.F. 1997. Methicillin resistance in staphylococi:

molecular and biochemica basis and clinical implication. Clin.
Microbiol. Rev. 10, 781-791.

Chiou, C-S,, W. Hsiao-Lun, and Y. Li-Chu. 2000. Comparison of
pulsed-field gel electrophoresis and coagulase gene restriction pro-
file analysis techniques in the molecular typing of Saphylococcus
aureus. J. Clin. Microbiol. 38, 2186-2190.

Debra, A.G and M.J. Dowzicky. 2007. Prevalence and regional
variation in methicillin-resistant Saphylococcus aureus (MRSA)
in the USA and comparative in vitro activity of tigecycline, agly-
cylcycline antimicrobia. J. Med. Microbiol. 56, 1189-1195.
Hiramatsu, K., H. Kihara, and T. Yokota. 1992 Andlysis of border-
line-resistant strains of methicillin-resistant Saphylococcus aureus
using polymerase chain reaction. Microbiol. Immunal. 36, 445
453.

Jevons, M.P. 1961. “ Celbenin” -resistant Staphylococci. Br. Med. J.
1, 142.

Linnemann, J., C.C., P Moore, JL. Staneck, and M.A. Pfdler.
1991. Reemergence of epidemic methicillin-resistant Saphyl ococ-

15.

16.

17.

18.

19.

20.

Kor. J. Microbiol

cusaureusin agenera hospital associated with chaging Staphylo-
coccal strains. Am. J. Med. 91, 238-244.

Musser, JM., PM. Schlievert, A.W. Chow, P Ewan, R.N. Kre-
sswirth, V.T. Rosdahl, A.S Naidu, W. Witte, and R.K. Sdander.
1990. A single clone of Saphylococcus aureus cause the majority
of cases of toxic shock syndrome. Proc. Natl. Acad. Sci. USA 87,
225-229,

Olmos, A., JJ. Camarena, JM. Nogueira, J.C. Navarro, J. Risen,
and R. Sanchez. 1998. Application of an optimized and highly dis-
criminatory method based on Arbitrarily Primed PCR for epidemi-
ologic analysis of methicillin-resstant Saphylococcus aureus
nosocomial infections. J. Clin. Microbiol. 36, 1128-1134.

Sabath, L.D. 1982. Mechanism of resistance to beterlactam antibi-
otics in strains of Saphylococcus aureus. Ann. Intern. Med. 97,
339-344.

Todd, J, M. Fishaut, F. Kapral, and T. Welch. 1978. Toxic-shock
syndrome associated with phage-group-1 Staphylococci. Lancet 2,
1116-1118.

Tsakris, A., J. Douboyas, and K. Kyriakis. 1996. Multidrug resis-
tance among methicillin-resistant Saphylococcus aureus in
Greece. J. Chemother. 8, 251-253.

Ubukata, K., R. Nonoguchi, M. Matsuhashi, and M. Konno. 1989.
Expresson and inducibility in Saphylococcus aureus of mecA
gene, which encodes methicillin resistant S aureus-specific peni-
cillin-binding protein. J. Bacteriol. 171, 2882-2885.

21. Wada, A., T. Karayama, K. Hiramatsu, and T. Yokota. 1991. Sour-

22.

thern hybridization anaysis of the mecA detection from methicillin
resstant S aureus. Biochem. Biophys. Res. Commun. 176, 1319-
1325.

Wyke, A.W., J.B. Ward, M.V. Hayes, and N.A.C. Curtis. 1981. A
role in vivo for penicillin-binding protein-4 of Saphylococcus
aureus. Eur. J. Biochem. 119, 389-393.

23. Yoshichika, A., I. Yasuyoshi, N. Mitsuaki, S. Naohiro, D. Yohei, S.

Keigo, Y. Tetsuya, and K. Takeshi. 2000. Trends in antimicrobial-
drug resistance in Japan. Emerg. Inf. Dis. 6, 572-575.

(Received December 3, 2008/Accepted December 19, 2008)

ABSTRACT : Molecular Characterization of Clinically |solated Saphylococcus aureus
Bo-Young Oh, Jung-Hee Kim*, Young-Woo Gong, Jae-Mann L eg, Jong-Myoung Go, and
Yong-Hee Kim (Incheon Ingtitute of Health and Environment, Incheon 400-102, Republic of

Koreq)

Saphylococcus aureusis one of the most significant pathogens and a causative agents of nosocomial infections.
The emergence of methicillin resistant S. aureus (MRSA), in particular, has become a mgjor clinica and epi-
demiological problems worldwide. In this study, we analyzed the toxin genes and investigated molecular epi-
demiologica characteristics of S aureusisolated from stools of diarrhea patients a the hospitalsin Incheon. Of
the 609 strains from 2,281 specimens, 173 strains retained enterotoxin; 68 isolates (39.309%), 100 isolates
(57.80%) were classified to A and C type, respectively. In the antibiotic susceptibility, al of enterotoxin positive
isolates were resistant to oxacillin. Eighty eight strains (50.86%) of 173 MRSA isolate possessed tsst gene, but
eta and etb genes were not detected at al. In the detection of MRSA associated genes by PCR method, mecA
genes were detected in 167 gtrains (96.53%). From the result of PFGE analysis, we classified tst-positive
MRSA to 10 types and 24 subtypes. Type A, H and F were the mgjor strains comprised of 57.95% (51strains),

10.22% (9 dtrains) and 9.09% (8 strains) respectively.



