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SACsD 0M42510}

AR Fol e gz W9t 8399 VA FHAEE HE methcillin WA Staphylococcus aureus (MRSA) 88

FFE ek 020 H94 ¥4 vkl WAe) 42 BAE A7, 5

(64.7%), A (26.2%), 7|€}

d, A o w2 HE FF7F E2]ENT mee A FAR| Eo0]H9 primer 5'~AAAATCGATGGTAAAGGTT-

GGC-3'9} 5-AGTTCTGCAGTACCGGATTTGC-3'E AM-3le] PCRE

3 A7} 867N mec AFAA} Fal

HAR. $ILEAYPL A HIF ] 50%, [VEe] 12.5%, HIF o] 6.8%, I, VIL, VIIIFe] 45%Z A 3] 714 wek
20 Al V-2 A R HA et $EAYe) W Bxe dubelaelA Al 130, oju]el ¥} oM
A 1vye] 4F oz L=t A A AE2S, vancomycin teicoplanind| X AFEI} 7454 el
W3 penicillin, cephalothin, erythromycin, gentamycin, imipenem, clindamycin, ciprofloxacin®} oxacillin
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agglutination A& ¢l FFE Bt d7IA dojxl o
Z2 A543 A3 717120 Vitek IMS (Vitek System, Inc.,
Hazelwood, M0)2] GPI (Gram Positive Identification) cardel] 7
Z31] FRAANPE A AT

MRSA T

NCCLS (National committee for clinical laboratory standards)
(199 @} vz o s MRSATS AEaila Hhde
ofzo} ket

MacFarland NO. 0.5¢] §5 2 Al 2HAS Ve & WS
01831 Mueller-Hinton®l A|(BBL. USAYZel 124 =23t 5
1 ug oxacillin TJ2~=(BBL, Microbiology system, Cockeyville.,
Mo)Z £ 35°Col A 18~244)7F w3l A 7ol 10 mmold]
9l & MRSAR B3I}

DNA &

4 503)Y el uhel buffer (50 mM glucose, 10 mM
EDTA, 25 mM Tris, 150 mM NaCl, pH 8.0) 100 u/ol 2~3%
gozhRy ANHT d& FEFHAIZ T lysostaphin (Sigma
Chemical Co., St. Louis, Mo) 10 wl (1 mgimlEH7)8 B3
379l 5%, 2850 95°Col A sEZE ¥RE-AIZL E 10,000 rpm
oA s AAEEse FEAS Atk

Zetg & o2fHH2(Polymerase chain reaction : PCR)

2 5(3)# Song F(21)°0] KHalgk PBP2 §-31219] 1282-1303
W7kA] @71 gel BAQ 5-AAAATCGATGGTAAAGGTT-
GGC-39k 1793-18149742] @714 Ee] AR 5-AGTTCTGC-
AGTACCGGATTTGC-3' 27}2] primer (Bioneer Co.y& AHE-315
t}. PCR2 Gene Amp PCR reagent kit (Perkin-Elmer Cetus,
Co., USAYE AH&-3H] Ttharat 2ol Alaisgict.

0.5 mi8& microtubedl FFS 41.5 wl, Taq buffer 5.0 wu/,
dNTP(ATP, GTP, CTP, TTP) 2% 0.5 ul, AmpliTaq polymerase
0.2 ul, primer 0.5 wl, sample 1 wW? % 502 w7} A 34
Gene Amp PCR system 9600 (Perkin Elmer CO, USA)S A&
ste] 9400 A 94°C 302
denaturation, 50°C 303 annealing, 72°C 133} extension2 1
cycleZ &lo] 4038] AlgYsla HFE o0 g 72°Co| A 5%-7F extension
AlFT

153 premelting A7 3,

mec A X} &0l

FZA17 DNAZHE 10 W 1kb DNA markers} 37 1.5%
agarose gellA 719 F(100V, 10 min)3t 3 1% ethidium
bromide (EBn= FAaHAT o12g gaolr] UVE AR =
Astoll A meec A FERHRIA (structural gene)2] | ESQ) 533
bpoll Al DNA AAE-S BI85t mee A FHAE 744 &
& FERFFE S aureus ATCC 292135} E. coli ATCC 259225
AHg-3H5AT

Coagulase 78 27

Staphylococcus aureus] Coagulase 338 5+ 217

S auweusd ST EAFF(coagulase type) EHOlT
staphylococcal coagulase typing immune sera “SEIKEN” kit
(Denka Sciken CO., Tokyo, JapanyS AF&-5}%ct.

o] WL S aureus’} AR S 0] B3 Z42ke] I
2L o83l ST ALFHS BRI Ao ol AlPRE
U3 HE o3 MRSATFE 045% saline®} MacFarland
NO. 052 B-f4g TheE & 2E A|gdo] 0.1 mA Ya A |
W AFBoE Al BEA 01 mS, A 28 AlgRele A 1
g4 0.1 miE 9 2o, A 8 A oA FEAE
2ok Al 99l Al@delE 200 M B3 BT 01
miE 93 o5 F EFT F 37°ColAM AR B WA
1% 7 AR 109 S48 B28EL 02w B7hele]
ThAl 37°Col A WEEAIZITH10). 1417 F58] A3 A4S sl
53 BFo] oy A%E 2, 4, 24, /AR SARF-E
HEs g AP A Yo AgHeA S2E ol
AN B2E FAEEL 37 dolubA] & Al ¥l
d A f8E SnaLF 0T WYSITh
N = HAl

Ade) T4 5 A FeA A3 71719 viek IMS
(Vitek Systems, Inc., Hazelwood, MO)oll THeFd ol g uf =]
Ak MRSATFE BT 045% saline 1.8 miol] o] 7]
% E MacFarland NO. 0.52 A% The 79 200 wiE 33t
o HFE 045% saline 1.8 miol F 4114 GPS-AA card
(Gram Positive Susceptibility Card)oll 53}e] ZALS1T)

2

1998 8UFH 19991 2974A] FHA] FopiehE Y 9
Y} mBEA| AL oJ2lE I THEE F 833 EAER
B, & 57, 49 23, 9 3, B3N 3, = 245 F 88| 2 HE
methicillin W43 S aureus (MRSA) 8877} BE|H AT WE
¥ R Aokt 39, FHe 5, AT 1648, ek
7 159, W2k 12, 278909 s, S8 89, $FA 31,
e FollA 129, 71eF WEelA 9elglm AL Ex} 539,
o7} 30 0]9lom, AEEe HJolg 9 F1d7] 59, 100 3
v, 20th 9%, 30t] 16%8, 40t) 14, 50th 179, 60t o) =
Aol 1950l

579¥ MRSA 88T polymerase chain reaction (PCRYH.L.E
mec A 7] F7-5 AR AT} 8675(97.7%)7) 533 bpol
A ARES A mecA FAAT} BRAEJoH 27FE
mec A AL BRlE)A] ottt A2 S, aureus ATCC
292133} E. coli ATCC 25922% 533 bpoll A AAIE-S FAI8)A)
29t} (Fig. 1).

S E A (Coagulase type)EF-2 AAIS] et &8 23
= A n¥ol 496G0%E 7 @teon, A vE-e 1149
(12.5%), Al IB] 694(6.8%), W4 A 1, VI, VII, VIIdo] 22+
44(45%)A Al VS H3 EeEX dsit) Suaady
e Us B8R O3 29T} (Table. 1),
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Fig. 1. Comparison of plasmid patterns between methicillin-resistant
Staphylococcus  aureus and methicillin-sensitive strains. M, Size
marker; 1. Staphvlococcus aureus ATCC 29213; 2, Escherichia coli
ATCC 25922; 3, 4, methicillin-resistant Staphyiococcus aureus, strain
No. 20 and No. 78, 5, 6, methicillin-sensitive Staphviococcus aureus.,
strain No. 32 and No. 43,

Table 1. Distribution of MRSA according to the ward

Coagulase ;

[ I 0 v vV VL VI VIII NT* Total

Ward

PD | 1 3
CS I3 1 S
0SS 9 1 3003 16
G.S I 2 2 15
N.S 1 2 1 1 S
LM 1 44 2 1 12
ICU 6 2 8
ER 1 1 1 3
OPD 13 6 2 12
Other 5 1 1 1 1 9
Total 4 4 6 11 0 4 4 4 1N 88

PD, pediatrics; CS, cardiac surgery; OS. osteo surgery; GS, general
surgery; NS, neuro surgery; IM, internal medicine; ICU, intensive care
unit; ER, emergency room; OPD, outpatient department.

*Non typeable
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Vancomycin, teicoplanin®l] BfsfAl= Ao3=7} =48 veR)
S13% penicillin, oxacillin, erythromycin, imipenem, cephalothin®l]
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ke QAN WP EalA 71 gol HeF1 9lg-S Bs)
3L 931, Locksley 5(16)& 3FdRE A (burn unity’t M Thelo] =
o] phage typing®} plasmid ¥4& 534 MRSAY HA}FZE
Z2sh

MRSAE E4+#¢l PBP (penicillin binding protein)®} TH&
low-affinity penicillin binding protein (PBP2'\} PBP2a)(18)S Y
A3}, PBP2E 53 MRSA-PBP geneoll 2341 encode™=
PBPY] structual gene (mec A gene)oZ A ITH(18,23). ©]
mec A geneS methicillin 74 d5olMe Ae vehA &
£ 702 BuET 9lo™ methicillin WA TFolANE @5
v AR 24 dd(330). HHE 88T ZHE 86Tt
=719 PCR BAEHo] gle & Ay Aupes ok 4
FAES] Bt AXH AR 2757} methicillin WA HA L
mec A gene AJAEo] TEE A &dth o]} fAE AiE
Murakami(18)°] JaliA® g vy} glen oleidh 9gle s
aureus®] methicillint]/Ad o] wiFE 2% wix]9] pH, A7
NaCle] s&=5 wjdzdel wepr JaFs s F5 i, W
J850] G4 DNAZF obd plasmid25-E 7|QEHE £
A7) whEe]vh2,18).
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&7 58 Boto] AR WaE| e 75 3ol =t

A 56yl tTAHNA B2l 131972 MRSAd ot &
DELY BFe M8 49.6%, 18 13.7%, VIIE 10.7%= 113
o] ol vergdth. e vk F@)el Beld 67Tl 1%
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ha 2pel7} & Aow AzEny dRe) Be AFHle
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Scalded Skin Syndrom, SSSS)&] 68.9 %7} 18, H%2HA-9] 61
%7} IVE, 57179 689 %7} VO Z R% il 9l3l, Toxic
Shock Syndrom (TSS)9] 74-% V3, ¥, viige] Wiz £z
H3 9tk10). 28y 94 SuEAFL 1980 a0 VRl
ARk 1990 = -4 SarEadgo] 1P S ARy Flold
‘o] HALEelrk11,13).

AT E Sy SREAFY s 44492 M= e
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ABSTRACT : Coagulase Typing and Antibiotic Resistance of Methicillin Resistant Staphylococcus
aureus (MRSA) Isolated from Patients in Pusan

Ji-Han Ryu and Hun-Ku Lee(Department of Microbiology, Pukyong National University,
Pusan 608-737, Korea)

Eighty-eight strain8 of methicillin resistant Staphylococcus aureus were isolated from pus (64.7%), sputum
(26.2%), blood, fluid, and urine of 83 patients at Dong-A Hospital in Pusan to investigate their coagulase typ-
ing, and multi-drug resistant patterns. The presence of mec A gene conferring methicillin resistance was
tested by polymerase chain reaction (PCR) with two mec A gene specific primers using purified chro-
mosomal DNA as templates. DNA fragments of expected size were detected from 86 strains, but not from
two strains. In coagulase typing, the 86 isolates were assigned to 7 coagulase types, I, 11, I11, IV, VI, VII, VIII,
but there was no isolate belong to type V. The most abundant coagulase type was type [1(50 %), followed by
type IV. Rest of the coagulase types were minor, ranging from 4.5 to 12.5 %. Most of the type I methicillin
resistant Staphylococcus aureus (MRSA) strains were isolated from the general surgery ward, but major
strains of type IV were isolated from the otorhinolaryngology of the hospital’s outpatient clinic center. All of
the 88 strains were sensitive to vancomycin and teicoplanin, but 71 (81%) strains showed multi-drug resitant
to penicillin, cephalothin, erythromycin, gentamycin, imipenem, clindamycin, ciprofloxacin and oxacillin.
No relationship was found between the antibiotic resistance patterns and the coagulase typing patterns.





