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Specimen of Elementary School Students

Tae-Un Kim', Dae-Hyun Kim and Yun-Tae Kim

Department of Clinical Laboratory Science, College of Health Sciences,
Catholic University of Pusan, Busan 609-757, Korea

Staphylococcus aureus is a major cause of nosocomial infections and is one of the most commonly isolated bacterial
species in the hospital and continues to be an important pathogen in both community and hospital-acquired infection.
Methicillin resistant S. aureus (MRSA), which is associated with hospitals is now being isolated in the community. The
purpose of this study is to investigate the carrier rate of S. aureus in the community, antibiotic resistance patterns of the
organism, detection of MRSA and mecA gene in MRSA. Ninety strains (46.4%) of S. aureus were isolated from the
nasal specimens of 194 elementary school students. Eighty-nine strains (98.9%) of 90 . aureus were resistant to penicilin,
36 strains (40.0%) to erythromycin, 14 strains (15.6%) to fusidic acid, 11 strains (12.2%) to gentamycin, 9 strains (10.0%)
to tobramycin, 5 strains (5.6%) to oxacillin, 4 strains (4.4%) to clindamycin, 2 strains (2.2%) to tetracycline, 1 strains
(1.1%) to fosfomycin. None of 90 (0%) S. aureus isolates was resistant to ciprpfloxacin, trimethoprim/sulfamethoxazole,
levofloxacin, linezolid, moxifloxacin, nitrofurantoin, norfloxacin, rifampicin, quinupristin/dalfopristin, teicoplanin, and
vancomycin. Five strains (5.6%) of 90 S. aureus isolates were MRSA. The mecA gene was detected from five MRSA

strains by PCR.
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FE)E e TR ope} 717e ARl AN EelEE o
FEAAE Huadel w2 A S YERE S aweus”}
i At Bt ol S aureus™= HA] A WA

Rk
#3k FAoA d9]7F ohit) (Kim et al, 1999). &3]

ol] 1
WAL 7H S aurens T 7V & AR AAHIT e A
o] penicillin AlE2] 3PS methiciliinel W3-8 7171 34

EEZAT-F (MRSA, methicillin-resistant S. aurens)©]1 k. MRSA
T 1960 R ) Al e, FE BAEdd i
o] FAR oiFEr] AR AeS AW ot
At BEE e AR o R Ao R 47 EAVE ¥
i ‘RAE} bl MRSAZE Bl A W= 28 TAE

27} A AlZ1E5 20T (Boyee et al., 1991). Astagneau
(2000)01] oJal Zabro| M 19961390 S aureus & MRSA
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al,, 2000; Takashi et al., 2004). MRSA7} 7} 2§ EAlH-&
methicillin 7+ ofz} ThE Aol A& vElE o
AUdE B3k dvke Aot (Wielders et al, 2002). ©
o] g FAE dAS BA8 458 39 Agd
FAA N X737} 7hsEhcke Folth -lactamA Al T
3 WA PBP} B-lactamAl A 9be] 33L& WA =HH
HAYeHA ==, MRSAY] 739 B-lactamA) A ¢k 718l o]
o PBP2aS A5, PBP2al MRSAS] HAAd] gle
mecA AN A FrEldct Weba, mecd FAAE B
T penicillin, cephalosporin, carbapenem, monobactam &
79l BE BlactamA| Al WAS YERA E} (Felten et
al., 2002; Hirofumi et al,, 2003). ©]9} Zo] MRSAE 73 ®
AL ope} o] 71R] FAA] WS veh A=
of ol# g FHA, AL FEstes Hdd T M
W3] Ve dlerel™, W Eo] okst gixh} w=okx)
AAE AHEAHoR 288 F v #Fol7] Wi HS
A7vet Bt m & 4 9k MRSA T 98t 7L
A RAYGRAPANA YehtE Aom HAAR 99 A
QAN E oz elta §lth (Herold et al., 1998).
Seluelol = Kim and Hwang®] B3I (2003)° ¢sha
A|GALsl o] 25k HAolA B3 MRSA B8
52%3th 53], Mg} ool x A HALS] A AME
7t dokar £ o 25l RE ﬂlf%ﬂ ol2= sl
ek olje), o) A 5 BANBE S ABSRRE
o] MY ZRE ARl ks Aol “01114 a8}
t} (Gialluly et al., 2003; Kim et al,, 2003). 2 AT A& o]
3 FoAE ARtsle] GAAES e T 95 25
gAe] vAHAA A FHEENTHE B2 - TS 1
H&S dolr i, A4 54 AES Edz A9 a7
A} (Kim et al,, 2000; Kim et al,, 2003)$} H]x - HES}] )
AEe] H3lE ol BEF S aweus 5 MRSAE Al
Hat] mecd FAAY] EARTE st FAMEEA
EAS goigro gn et A3ty ZAl) V)%
Azz Bestu4 s9uk

lo

z5ewe A3 32
3, % 194@91 A A

A MWOﬂ“ H“MW ‘:‘El?ﬂ 178 HA ﬂlé&Ti
ALRE R, EFFFEE S aweus ATCC 292138 A}-8-3}

2. HiX|, A<t 3 FIE

A ALEF HX = BB MA), mannitol salt agar
(MSA), DNase agar, B840 u)<] (SBA)3i t. PAF-200RP
PR 7= bovine fibrinogen (SIGMA), rabbit plasma
(BBL), polyethylene glycol 6000 (Hayashi Pure Chemical, Japan)
6-amino-n-caproic acid (SIGMA)YS AHE-3FAT) S aureus®] &
A o kA 74 HALE VITEK-2 System (BioMerieux,
Marcy-IEtoile, France) 2.2 A@3FITE mecd F32 A&l
= DNA &8 A0 2 InstaGene™ Matrix (Bio-Rad, USA)
& ARkt

3. HiXIQ A=

PAF-200RP HjX] AZE Hwang (1989)9— A&k
AZFZpA30] 100 mio] B 23 BHI 52 g& ¥, S$7/F
80 mlE TojA] :erE/IETFS 3 F 45T~50TAA AR
t}. Petri-dish®] 0.85% NaCl 20 mlE 7}3+ - 6-amino caproic
acid 1 g3} polyethylene glycol 0.4 g& 21, & oA A&
et ol 37°C H-B7)) A 109]E 713}, bovine fibrino-
gen 02 g& 234 YowA A3 5 Fol) 37C 1A

7+ WA)8ke] 288) =¢lrh Millipore filter2 ]38 3 th
o] oahelel rabbit plasma 1 mlE H7HICL 27| B8t
o] 45CE 4% BHI §4%} & 412 & FA 5 Ax3}
Fea=s

Hgol A AH S AAE FE5HA (ASAN,

o] ol AFAz gukslgon, o AAE i
o] A&t 35ColA] 24~48A17F vlsE & A& B3t
Ak

2) Mz Mol ME NE

(1) Mannitol salt agar (MSA) A&

MSA HiA & vd#ez 78 & BEguj=|d E&
3 R oM EEATFTFOR dPdEE Fehe wgald

E314 MSA vzl RS P’E‘U} o] WixlE 35TCeA =

o g 3 MSAYIA 9] TS5} mannitol -3 -;—% w3
33Tk MSAIA] B3t} FAE W e Pow B
palck

(2) Coagulase Al
PAF-200RP BjX]2 Ugsloz T8 Z 2zt 13 U9
AA HEE A @k BB T8 et FolA
EERTALR diEE Ao dedd 29 F 247
T8 Yol AR 35Tl 10417 UiH] shE vkt
% 2+ g F90) dA-sativt e RS ddew
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FULRYTFOR AR AFS 5% AT

35ColA] sFE9 wige & VITEK-2 System
(Bio-Merieux, Marcy-I'Eteile, France) 2.3 A3 5131tk

A AR S0 A gelA FNEEATFOR THY
& VITEK-2 System (Bio-Merieux, Marcy-I'Etoile, France)<
Ap&te] A ZeAd AEES BT (Table 1). VITEK2
Systems ©]&g A T AP A MRSAZ T4
A& NCCLS (National Committee for Clinical Laboratory
Standards)| 71¥ (NCCLS, 2004)l WA oxacillin (BBL,
Cockeysville, MD., USA)ell o3t ZAd& AlRskith 1
HHE aokstd oF YE J2e U7 trypticase soy
broth (TSB, BBL)*l £0¢{4] McFarland No. 052 B=E
% % Mueller-Hinton 3+ (BBL)d| 1274 H&E3k3it). 3
A U238 & T 35CTE 440 wjeklon, JA
o AAE mm GHE FAISIh

6. MRSA2| mecA |TXt AE

1) DNA 22| 2 =23

NBRFE TSB AAMA (tryptic soy brothyel 4%53k5
37CoA e wjeFaid om, 10,000 pmo) A 1027 AR
2] ¥ 4S| InstaGene™ Matrix (Bio-Rad, USA) 200 plE
931 95T 1087 BHS 3 10,000 rpmol) 1587 LA Rz
A2 & A5AE 70T BASATh .25 B 10,000
pmol A 10827 QAR A7 F A5ae AAs L, 4

LB [s)
Eof 70% alcohol 300 WS B 7PEA ALEF F 10,000

S AZ T ZFHF S0 =9 20T Byl

2) PCR (Polymerase chain reaction)

mecA AR AEE $8HY forward primer 5-GGTGAA-
GTAGAAATGACTGA-3' reverse primer 5-CTCATATGCTGT-
TCCTGTAT-3'& AHE&FR o1, o d=E PCR AAEL 339
bp3ATh. Oligonucleotides®] |22 Sin et al,, (2005)2] ]
wskt}h PCRO| AME-E AJeFS AccuPower ’PCR Premix Kit
(BIONEER Co. Ltd. Seoul, Korea)s AHE3}g=H), 7] E9]
Aok 248 Tris-HCI (pH 9.0) 10 mM, dNTP 250 pM, Taq

Table 1. The different antimicrobial agents and their concentrations

Well cocentration

Antimicrobial agent Abbreviation

(Dilution pg/mL)
Benzylpenicillin peng 0.125,0.25,1
Ciprofloxacin cip 1,2,4
Clindamycin ce 05,1,2
Erythromycin e 0.25,0.5,2
Fosfomycin fos 8,32
Fusidic acid fa 05,1,4
Gentamicin gm 8, 16, 64
Levofloxacin lev 0.25,2,8
Linezolid inz 05,1,2
Moxifloxacin mxf 0.25,2,8
Nitrofurantoin fin 116,32, 64
Norfloxacin nor 05,1,4
Oxacillin ox 051,2
Quinupristin/Dalfopristin qda 0.25,0.5,2
Rifampicin rif 0.25,05,2
Teicoplanin tpn 1,4,8,16
Tetracycline tet 05,1,2
Tobramycin tob 2
Tmethopriny st 8/152, 16/304, 32/608
Vancomycin va 2,4,6
B-lactamase - -

DNA polymerase 1U, KCI 40 mM, MgCl, 1.5 mM, stabilizer2}
tracking dye©]$1.2.™, 719 primer (10 pmol) ZFZ+ 1 i,
template DNA 8 pl, 3%+ 255 10 W& 7iste] Fo] 20 ul
A 2% § ARt PCR 7)715 GeneAmp PCR sys-
tem 2400 (Perkin Elmer)E AH&-8F3Ith PCR Whg 272
predenaturation 94°CollA] 57t S}al denaturation 94°C ol A
30%, annealing 43°ColA] 30%, extension 72TCelA 302=
3] 30 cycleS F3HEI3ATE Final extension 72°Col A 108

o2 gtk wkgol By PCR AAE-S 2% agarose geloll

B A% ol 25w FeAd Ao R RE &
A FATATFE] HESS Table 29F Zth 3 1947
o] AAllA EelE FALEAAFTE 00FE 464%2] Bt
29 et g ofstgel AAle] mE S aureus
o} AZEL A 1009 F 5878 (58.0%)°]%len oAy
9] A9 047 F 328 (34.0%)°] AT
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Table 2. Isolation rate of S. aureus from elementary school students

No.(%) of S. aureus isolated

Room Male Female Total
No. of No. of Isolation No. of No. of Isolation No. of No. of Isolation
samples S. aureus rate (%) samples S. aureus rate (%) samples S aureus  rate (%)
1 17 9 52.9 17 5 294 34 14 412
2 16 8 50.0 17 5 29.4 33 13 394
3 18 13 722 15 9 60.0 33 22 66.7
4 16 9 56.2 15 3 20.0 31 12 387
5 17 10 58.8 15 6 40.0 32 16 50.0
6 16 9 56.2 15 4 26.7 31 13 419
Total 100 58 58.0 94 32 34.0 194 90 46.4

Table 3. Results of antimicrobial resistance patterns of S. aureus
isolated from the specimens of elementary school students

o No. of o No. of
Antibiotics resistance (%) Antibiotics resistance (%)

Penicillin 89(98.9)  Ciprofloxacin 0
Erythromycin 36(40.0)  Levofloxacin 0(0)
Fusidic acid 14 (15.6)  Moxifloxacin 0(0)
Gentamicin 11(12.2)  Norfloxacin 0(0)
Tobramycin 9(10.0) Linezolid 0(0)
Oxacillin 5( 5.6) Nitrofurantoin ()]

. . Quinupristin/
Clindamycin 4( 4.49) Dalfopristin 0(0)
Tetracycline 2( 22) Rifampicin 0(0)
Fosfomycin 1( 1.1) Teicoplanin 0(0)

. Trimethoprimy/

Vancomycin 0C0) Sulfamethoxazole 0©)

2. N dad

S. aureus TS A W3 A B Table 33 ZTh
FAA A AT SNEIENTEoE FHE 9070
T penicillin®l] 98.9%, erythromycin 40.0%, fusidic acid
15.6%, gentamicin 12.2%, tobramycin 10.0%, oxacillin 5.6%,
clindamycin 4.4%, tetracycline 2.2%, fosfomycin 1.1%, 2.3
UA3-E& e ST Ciprofloxacin, levofloxacin, linezolid, moxi-
floxacin, nitrofurantoin, norfloxacin, quinupristin/dalfopristin, rifa-
mpicin, teicoplanin, trimethoprim/sulfamethoxazole, vancomycin
A= 100%2] ZA5AE B9t Table 4= 2219 S awrensS
FRA SF webx] G ATPER ol WAdE
S YeRd Fleltt deto 25 a9 S aureuss peni-
cillin®l] 100%¢] W3S BT Oxacilling! 725 oJ8kAle)
Aol A B2H S, aureus= 6.1%2] WAES B vk
AL 7.0%9] WAHES E3AT} Tobramycinol = o] 8H4fo]
6.1% WAES B3 ¥ Fehllo] 105%2] WAERE =4

o o

Fig. 1. DNA fragments amplified from the mec4 gene by PCR.
Lane M, the marker (100 bp DNA ladder); lane 1 to 5, strain
#5046, 5075, 5100, 5106, 5162; lane 6, positive control {clinical
isolates). The bands of the size ladder are 339 bp, respectively.

UERITh Coagulase BHOEZ S qurens2 B H 907 F+
AE3} BA7] VITEK-2 Systemol A% 2.5 S aureusZ %
A=At AT coagulase= &4 0] % 3L, DNaseSt MSAC
ek FPo B UL 4 #FE A58 47N E S aureus

2 FAEA Lkt
3. mecA BRIt HE

Oxacillind]l 1438 Ve MRSAE AE3 247904+
90TF T 60 F °1E 67855 oxacillin disk= disk di-
ffusion method® A H) ¥ A7} 5757} MRSAR ey
th MRSAZ SAE a5l meed FHAE FU3l] $
3t} PCRE A &5t3th MRSA 53F 25 mecd F3A7}F
A AT (Fig. 1).

I
I~

A

I

58ty G ostA 1949 9] HAAM BEBE S
aureus= WFZ 464%2) BH&S VERNRIT Feklat o
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Table 4. Antibiotic resistance patterns of S. aureus isolated from the specimen of elementary school students

Antimicrobial Male (n=57) Female (n=33) Total (n=90)
agent S (No./%) I(No./%) R No./%) S (No./%) I(No./%) R (No./%) S (No./%) I(No./%) R (No./%)
pen 0( 0.0) - 57 (100) 1( 3.0) - 32(97.0) 1( 1D - 89 (98.9)
cip 57 (100) - - 33 (100) - - 90 (100) - -
cc 54 (94.7) - 3(53) 32(97.0) - 1( 3.0 86 (95.6) - 4( 44
e 36(63.2) 4(7.0) 17 (29.8) 18(545)  3(9.1) 12 (36.4) 54 (60.0) 7(7.8) 29 (32.2)
fos 57 (100) - - 32(97.0) - 1(3.0) 89 (98.9) - 1( LY
fa 52(91.2) 3(5.3) 2( 3.9) 24(72.7y  3(9.1) 6(18.2) 76 (84.4) 6(6.7) 8( 8.9)
gm 50(87.7) 3(5.3) 4( 7.0 29(87.9) 3(9.1) 1( 3.0) 79 (87.8) 6(6.7) 5(56)
lev 57 (100) - - 33 (100) - - 90 (100) - -
Inz 57 (100) - - 33(100) - - 90 (100) - -
mxf 57 (100) - - 33 (100) - - 90 (100) - -
fin 57 (100) - - 33 (100) - - 90 (100) - -
nor 57 (100) - - 33 (100) - - 90 (100) - -
0X 54 (94.7) - 3(53) 31(93.9) - 2(6.1) 85(94.4) - 5( 5.6)
qda 57 (100) - - 33 (100) - - 90 (100) - -
rif 57 (100) - - 33 (100) - - 90 (100) - -
tpn 57 (100) - - 33 (100) - - 90 (100) - -
tet 56 (98.2) - 1( 1.8) 32(97.0) - 1( 3.0 88(97.8) - 2(22)
tob 50(87.7) 1(1.8) 6 (10.5) 31(93.9) - 2( 6.1) 81(90.0) 1(1.1) 8( 89
sxt 57 (100) - - 33 (100) - - 90 (100) - -
va 57 (100) - - 33 (100) - - 90 (100) - -

el Ao WE S auwens?) AEEL G 1004 T
587 (58.0%)0191om AAEAe] 9= 947 F 3278 (34.0%)
Sz Aol HEEo| EUTh o] HAES 2003 Kim
and HWangQ] BHadA vepd 2588l S aureus BEE
Q1 AA| 42.5%, FEAY 48.8%, A3 35.0%2) Blus] 2
AT Gl BFEL 7F 7 3.9%, 92%% A5
om oYL 1.0% stEetlaS UERiTh detol
AR BaFgo] A3 H4S ¢ v ozl
Aol & A7) T A E ATAET 2 &35] 3
ojgfal AZhgitt 1nE & 417]
T3t B AfoA 25849 3
BF&L 19903 Hwang and Kim2] tEhAl
S AL AT RS (21.8%)°]H 200003 Kim and
Hwang®] tigtge] ZAoA 2e]dh ST Rie] Hat
& QL2%)ETE FA3] & vE&S e gith oA
= &3 25ARGE ggAEe] AR} o wrlks
Roz AT £ do}h BE|® S awreusi= ciprofloxacin,

levofloxacin, moxifloxacin, norfloxacin 52| fluoroquinolone ]

S~
B
ol
ok

offt

& ofh
tn B

2
do
oz,
iy

1=

o
1
=
S

A =

Ruigns]
ol

do

oY

2

=2

2

.

i\

[\*]

A9} linezolid (OxazolidinonesAl), teicoplanin, vancomycin

=

% (glycopeptidesAl) A} nitrofurantoin (nitrofuransAl),
quinupristin/dalfopristin (streptogramins), rifampicin (ansamycins),

trimethoprim/sulfamethoxazole 5ol 100%<] #FF4dE B
Atk

WA E-L penicilin®] 98.9%©] L erythromycin 40.0%, fusidic
acid 15.6%, gentamicin 12.2%, tobramycin 10.0%, oxacillin 5.6%,
clindamycin 4.4%, tetracycline 2.2%, fosfomycin 1.1% O &
LRt Penicillin WdE0] 719) 9%l 7HRHA] LEREA
1 AZHg-S BolF9int 3 macrolide AlE-9] erythromycin
o] WA Eo) 40%Z YERNO] penicillind] FHolol =& A
< Yehligich MRSAE B o e r 8
olu} Aluiuted Fo] SFHAE Y2tk MRSAT 1960
ol A& Bud ¥ A AAFes 23] F7 =L §)
t} (Louis et al, 2004). 53] -2tz A] MRSAS] F7H&-&
¢ Azksk AR 19979% FuEt A9E e =
A)s 1ol gabd FAZEEATTE] 70% ©)7d0] MRSA©]
o} (Lee et al,, 1999). ©]oll 53 EARSS (The European Ant-
microbial Resistance Surveillance Sytem)ell 2J3}H, Wjd&=
A= Ao A B E S auweus TOIA MRSAS AEE
< 1% o|3t2 ZAMFEAI, FEe] & UeHEdA= o|B
o A =& AEES HAT 59 19%, 2710 28%, =
22 339, 14l SR 50%33 0 (Wertheim et al., 2004). L

)z 7V AZeE WA vancomycin resistant S. aureus

fLooN o
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7F 2002350 HE2 ulZo) A EalE i)

F T4 T2 methicillin WA 7] AL B-lactamase?] 3}
43743} penicillin binding protein (PBP)S] o} A4, 8|
mecA A 2% PBP2a A 59 3R UE 5 Q)
on, Z4zke] yigd 71 wet WS Yehlls Azt
tEng A Ao Mg s AEs WA )
Ao o] R F, mecd FAAE TIAA] = A
o= methicillin ©19}9] flactamAY T AG) Ao
-2 A olA R, mecd TS EA-E MRSAE BE
B-lactamAl B T} ALGY AT UAS Hole Thek
A WAl A7t thF-Eo]o14 vancomyein?t 22 glyco-
peptides Al 2] F-oi7} E713 gt A9t Bol vancomycinol] U
F WdTFE FEATIE 4ol H3 9t} (Yoko et al,
2003). MRSA = methicillin®ll 3t A £&8¢] vbgol wha}
A FFE7F 25 W88 Ro)E homogeneousE 3 L2 A
Z7F WAL Hole heterogeneous® 02 T-HE =6, hete-
rogeneous 32 A EEo| VERE WAL F91 A4
ol whet class 1, 2, 302 BRI, wjkzAo} A4
B-lactamA| 2] F-57ol| uwhe} WA B Aot P2kt (Sako-
ulas et al., 2001; Felten et al., 2002; Finan et al., 2002). %-&Jv}e}
o] AL ool Hiue] ¢3hd thF-E homogeneousd ]
o1}, #AZo)= homogeneousE I heterogeneousH ©] ZHzt
50%¢%] heterogeneousg ©] 715l YE FH 2, MRSAQ
AEE T40] 6% o a7k R dsk GA A
8l methicillin W HARE oxicilling A& T3
APHolu mF sl o] £ o] &H =, YoM AT
E heterogeneous @ ©] F-Foll= WA Hde] ¢t H =
7] & Aoz odsty] 4ut ukghA A 2d
25171 f181A wilxe FF vk, wikA)Zh g
T, NaClo] % 5 o] 7B 2708 el 71dA A3
Bk glovt, ol B Bolwrt ®axjuit} theFstal, o
A717ke] viEA|Zro] Ha3r] wjFe] A& AAE 7))
317171 ©1# Tl (Kazuhisa et al., 1991; Felten et al., 2002; Finan
et al., 2002). 3 ATlA oxacillinoll WS Uehd MRSAE
A& EAVAE 90TF F 6w TALE ©E 67 TE
oxacillin disk= disk diffusion method= A 3 & Z3} 577
T7F MRSAR YEelsten vz 195 Ag8d A 2
Uk WA mecd FAA PEE AASREE 94 HE
) gkskty. olej gt ARE Abesh £497]014 MRSAZ 1}
ER WEEA] oxicillin diskH 0.2 Elsol 2 Ao Azt
ok 3h, dlR-E9] MRSAE methicillin WA L&A=
%) mecd AN gk Ao 2 PCR 28 mecd A}
AL 7P AE3 Arlez d8fA glom, MRSAY <
7] B8 54HES Hlusks o ¥EHOR o/&Hn

T} (Kazuhisa et al., 1991; Sakoulas et al., 2001; Felten et al.,

ol mo o & e -

O
=

m

2002). =3} Western immuoblotting 22 WS A
)3t mecd F+HAS] BAHES] PBP2aE HE3tE
MRSAE 5 4 e & Wiow deid Jou
o) Bsla 543 | 7wl 8757 wEel
ol 4 =X Bl ok W] dde At HANA E
H MRSAE thE-59] mecd A7 EA3PaA 159
A WAE BeTh Kim et al, (1999) AAolA 22ld
52 oxacillin WA Sl 125 (92%)7}F mecd 73
& Busignh B Agors el 9071 3T
o FolA MRSAY 575 (5.6%)%2.H, MRSA 57 EF
PCR U 2Z mecqd F3A7} &= Ut Kim and Hwang
(2003)2] Kol o3P 2F A AAA HEE F4X
T F MRSAS] #2]&-E& 52%30th 258449 AA
oA E2lH MRSAE HUFARe] AA A E2F MRSA
obs Za UE F4E eI

A 7 AEAAME B3R oA 23 W MRSA

o] gAA WAL penicillin® oxacillin, ciprofloxacin, norflo-

)
., ol

- Ty

AN

~J
o]

koA

xacin, clindamycin, erythromycin, gentamicin, tobramycin, tetra-
cycline, trimethoprim/sulfamexazole -2 Al o] W
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