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<, skim milkE ¥& #jRd F& JEso 42
(20°C) ol A vioFsted MR E #E3IL, coagu-
lasetA-& A ¥ 3192 ™, mannitol£3l, DNasetAl,
catalaseAt, 84 2§ Bol AP

2. Ed Y SRHZETAEA

gt A= penicillin(Pc), ampicillin{Ap), oxacilline
(0x), clindamycin(Cld), erythromycin(Em), chlora-
mphenicol(Cm), tetracycline(Tc), doxycycline(Dc),
cephalothin(Clt),
(Cfm), moxalactam(Mx), amikacin{Ak), gentamicin

minocycline(Mc), cefamandole
(Gm), kanamycin(Km), sulfisomidine(Su), rifampin
(Rf), vancomycin(Vc), enoxacin(Ex), norfloxacin
(Nof), ciprofloxacin(Cip), nalidixic acid(Na} % 23

< FAIER. 27+ gF A= NCCLS (National Co-
mmittee for Clinical Laboratory Standards, USA) 97}
F3% vto) wre} HFe Fojo] A F AE
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st Bg FEZ A3 ARREAT
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Wz HFgata 37°CollA &% vl U BES
FFE Hol HAUSAA¥=(Minimal Inhibitory
Concentration: MIC)E A& &} &, Mtoll gt
MIC:= 30°Cell A 8k Wik ¥ #32 NCCLS7}
3% ubol whskon], FsA YR ¥ kAl Y
ARAL Konemans'?% LorianA A P8 Zid}
gon, AeAdE 9t S aureus ATCC 25923,
E. coli ATCC 25922 2 P. geruginosa ATCC 27853%
A A AT
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e A7 AENA 228 11459 Fax s
o] W EE Table 1o] eI & 14F F
Pusoll A 2457} HElHol Mg & RHIEE B
i Th& 0.2 ear, wound, sputum #o.2 E& ¥
e, o]F methicillin resistant staphylococcus au-
reus (MRSA)<= pus, ear, wound, sputum® T2
H 2159131, methicillin sensitive Staphylococcus au-
reus (MSSA)+ pus, ear, wound, urine?] TAE

Table 1. Isolation frequency of methicillin sensitive and
resistant staphylococcus aureus from clinical

specimens

Chinical No. of Methicillin No. of Methicillin

specimens resistant strains  sensitive strains
Pus 3 21
Ear 12 11
Wound 10 10
Sputum 5
Eye 1 8
Urine - 9
Throat 1 7
Umbrical cord — 4
Cervix - 3
Catheter tip 1 —
Nasal cavity 1 -
Pleural fluid 1 —
Total 36 78
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Table 2w 23% 3Alol thsh 11459 ¥
T WARFHS Ve Aotk Vedt Medlle o]
Aol go i, Cfm, Ak, Dc, Na, Ex, Nof, Cip, Cm,
Rfj & 6.1-16.7% 2] HAHIEE B3, Pe, Ap, Ox,
Mt, CIt, Mx, Suoll= 26.3-316%, Gm, Km, Tc, Em
e 412675% 2 WANEE Jerlew, Cldol
= AaFrt WA JeEd A MICH = A9l
we} ok AolE Heo} 33E you MICH
9o HTA = Ap, Ox, Mt5L vl Z3 12F 2 %A
i dEFHnFE ojd & BRAUh 50%MICE Gm,
Km, Tc, Na, Cld, SuZ AYstis 25 10ug/mlo]
stlen, 90%MICE A& 50%MICRT 84 F
grom Ox, Mt, Mx, Km, Na, Cld, Sus 9] kAol H&=
A o4 Byt

Table 39l MRSAe] g 22F Ao WAy
A4S el Holth WANIEE Cmg A&
APt B5o) taA A FYEI=FTF W4
vz g4 JeEbgth Mce Vedls WAddol
9ov, Cim, D& 83-13.9% 9 & YWANLEE
X931, Clt, Na, Ex, Nof, Cip, Cm, Rfo] = 30.6-50% |
WANIEES Jehldoen), ymiAgAed dgsire
B% 583% oo g vl¢ & YAHNEE HAL,
53] Clddle BeF7 WAEe vehlidde. 50%
MICE 90 % MICH .t} w¥gk oL} Ox, Mx, Km, Cld, Em,
Sudl M 4 RHLEE oS UERRRUAL, 90% MICE
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Table 2. Antimicrobial drug resistance of 114 strains of Staphylococcus aureus
No.(%)of resistant MIC(ug/mb¢

Drugs® strains® Range 50% 90%

Pc 35(30.7) <2—- 256 <2 458
Ap 31(27.2) <2—>256 22 80.6
Ox 33(28.9) <2—>256 <2 >256
Mt 36(31.6) <2—>256 33 >256
Clt 30(26.3) <2— 256 <2 1088
Cim 12(105) <2— 64 <2 17
Mx 32(28.0) 4—>256 5.7 >256
Ak 19(16.7) <2— 128 <2 719
Gm 63(55.3) <2—>256 128 177
Km 64(56.1) <2—>256 117.3 >256
Tc 77(67.5) <2— 256 228 59.1
Dc 7C 6.1) <2- 32 <2 7.3
Mc o o <2- 4 <2 <2
Na 8( 7.0) 8—>256 115 >256
Ex 15(13.2) <05— »64 <05 144
Nof 13(11.4) <05~->64 <0.5 19.2
Cip 11( 9.6) <D5— 32 <0.5 16
Cld 114(100) 16—>256 217 >256
Em 47(41.2) <2—>256 <2 2195
Cm 16(14.0) <2— 64 25 379
Su 34(29.8) <16—>2048 54 >2048
Rf 18(15.8) <2— 128 <2 311
Ve o 0 <05— 1 <05 <05

*Abbreviation: see text.

Criteria of resistance were determined as described in NCCLS.
50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.
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Table 3. Antimicrobial drug resistance of 36 strains of MRSA?

No.(% )of resistant MIC(pg/ml)?

Drugs’ strains® Range 50% 90%

Pc 29(80.6) 4—256 17 414
Ap 30(83.3) <2-~>256 56 145
Ox 33(91.7) <2—>256 >256 >256
Cit 17(47.2) <2— 256 61.3 204.8
Cfm 3( 83) <2— 64 13 309
Mx 32(88.9) 8-~ >256 >256 >256
Ak 21(58.3) <2— 128 373 110.3
Gm 34(94.4) <2—>256 104 >256
Km 35(97.2) <2->256 >256 >256
Tc 35(97.2) 4— 256 25.1 94.7
Dc 5(13.9) <2— 32 55 1.7
Mc o 0) <2— 4 <2 <2
Na 15(41.7) 8-—>256 15.5 >256
Ex 14(38.9) <05— >64 15 60.8
Nof 12(33.3) <05—>64 15 >64
Cip 11(30.6) <05— 32 <05 256
cid 36(100) 32— >256 >256 >256
Em 35(97.2) <2->256 177 >256
Cm 13(36.1) <2— 64 35 55.1
Su 29(80.5) 128—>2048 1664 >2048
Rf 18(50.0) <2— 128 16 583
Ve o 0 <05— 1 <05 <0.7

? Methicillin resistant Staphylococcus aureus.
¢ Abbreviation: see text.

¢ Criteria of resistance were determined as described in NCCLS.
9 50% and 90%MICs required to inhibit 50 and 90% of the strains, respectively.

TAZFAAALE B8 HF goA A9 A8}
de "ol AT FUFH FANt AGola Eal
Hold d59 dHANEE 2AR FFAE A5
& FolPpw,

o] ARdAe Z4F YAVIHENN FREIET
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Table 4. Antimicrobial resistance patterns of Staphylococcus aureus

Muiltiplicity of
drug resistance

Resistance pattern

No. of strains,

MRSA?

MSSaA®

19

18

17

16

15
14

13

12

1

& U1 ~3 00 ©

1

PcApOxMtCIdEmTcCHCIMMxAKkGmKmSuRfExNofCipNa
ApOxMtCIdEmCmTcCHCIMMxAKkGmK mSuRfExNofCipNa
PcApOxMtCIHEmCitCfmMxAkGmKmSuRfExNofCipNa
PcApOxMtCIdEmTcCitCImMxGmKmSuRfExNofCipNa
ApOxMtCIHEmTcCit CfmMxGmEKmSuRIExNofCipNa
PcApOxMtCIdEmCitMxAkGmKmSuExNofCipNa
PcApOxMtCIdEmCIMxAkGmKmSuRfExNofNa
PcApOxMiCIdEmTcCltCfmMxAKGmKmSuRfNa
PcApOxMtCIdEmCm TeDeCHCImMxGmKmSu
PcApOxMtCIAEmCmTeCltMxGmKmSuNa

PcApOxMtCIdEmTcCltMxAkGmKmSuRf

ApOxMtCIdEmTcCtMxAKGmKmSuExNa

PcApOxMtCIdEmCmTeDcGmKmSuRf
PcApOxMtCIdEmCmTcDeGmKmSuRf
PcApOxMtCIdEmCUtMxAkGmKmSuNa
PcApOxMtCIAEmTcCtMxAKGmKmSu
ApOxMtCIdEm TcCtMxAKGmKmSuRf
MtCIdEmTcCHMxAKGmKmSuRfExNa
PcApOXMtCIdEmCmTeCtMxGmKm
PcApOxMtCIdEmCmTcCitMxGmKmSu
PcApOxMtCIdEmCmTcDeMxKmSu
PcApOxMtCIdEmTcCHMxKmGmSu
ApOxMtCIdEmCmTcDcGmKmSuRf
PcApOxMtCIdEm TcCitMxGmKm
PcApMtCIdEmTcAkGmKmSuRf
PcOxMtCIAEmCmTcCitMxGmKm
OxMtCIdEmTcCHMxAKkGmKmSu
PcCIdEmTcGmKmSuExNofNa
PcApCIAdEmCmTceGmKmSu
PcCIdEmCmTcGmKmSu
PcCldEmTcGmKmSu

CldEmTcGmKm

PcMtCidTc

CldTcGmKm

ApCldTc

CIdEmTe

CldGmKm

CldTc

CldNa

CldEm

Cid

[ S N e T e i e o T R e B e R I I R R T N

N e

23

Total

36

78

Methicillin resistant Staphylococcus aureus.
*Methicillin sensitive Staphylococcus aureus.
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= Abstract=

Antimicrobial Resistance of Staphylococcus aureus
Isolated from Clinical Specimens

Won Ki Baek, MD; Sung Duck Paik, MS; Seong Il Suh, MD;
Jong Wook Park, MD; Min Ho Suh, MD

Department of Microbiology, Keimyung University
School of Medicine, Teagu, Korea

One hundred and fourteen strains of Staphylococcus aureus isolated from various clinical specimens were
tested for antimicrobial susceptibility to 23 drugs.

Staphylococcus aureus was most frequently isolated from pus (24 strains) and followed by ear, wound and
sputum.

All strains were susceptible to vancomycin(Ve) and minocycline(Mc). 6.1-16.7% of strains were resistant
to cefamandole(Cfm), amikacin(Ak), doxycycline(Dc), nalidixic acid(Na), enoxacin(Ex), norfloxacin(Nof),
ciprofloxacin{Cip), chloramphenicol(Cm) and rifampin(Rf), 26.3-67.5% to penicillin, ampicillin, oxacillin, methi-
cillin{Mt), cephalothin(Clt), moxalactam, sulfisomidine, gentamicin, kanamycin, tetracycline and erythromycin,
and 100% to clindamycin{Cld). 90% MIC of Dc, Mc, Cip, Vc were below 7.3ug/ml.

Among isolated Staphylococcus aureus, thirty six strains(31.6% ) were resistant to Mt(MRSA). All strains
of MRSA were susceptible to Mc and Vc. 8.3-13.9% of the strains were resistant to Cfm and Dc, and 30.6-
50% to Clt, Na, Ex, Nof, Cip, Cm and Rf. 99%MIC of Mc and Vc to MRSA were (2ug/ml

Thirty six strains of MRSA(97.2% ) were multiply resistant to 11-19 tested drugs.

Key Words: MRSA, Quinolone resistance, Staphylococcus aureus



