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Abstract

We investigated the molecular epidemiological characteristic of methicillin resistant Staphylococcus aureus (MRSA)
strains isolated from stool samples in Busan from 2004 to 2006. Among 142 isolates of S. aureus, 49 isolates (34.5%) were
confirmed as MRSA. With the antimicrobial susceptibility tests, 37 isolates (75.5%) showed multiple resistance to more than
10 antibiotics, but all isolates were sensitive to vancomycin. All of MRSA had enterotoxin A in 30.6%, B 4.1%, C 8.3%, D,
C/G, A 2.0% and None 51%. PFGE of Sma 1 -digested chromosomal DNA was performed on 49 sporadic MRSA isolates.
Restriction fragment patterns consisted of 8 to 14 fragments ranged in size from 48.5 to 630.5kbp. We could divided on
isolates into 7 groups ( I ~ VI) by analyzing PFGE patterns. Group I subdivided as 2 subgroups and 17 (34.7%) strains
belong to the group T .Dendrogram of PFGE patterns showed that MRSA strains in Busan were heterogeneous but we could

find out minor homogeneity in hospital.
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cefepime, cefotetan, ciprofloxacin, chloramphenicol,

clindamycin, erythromycin, oxacillin, penicillin,
trimethoprim /sulfamethoxazole, imipenem, tetracycline,
rifampin, vancomycin®]™, 2% BBL sensi disk (Becton—

Dickinson, France)& A3 c}.
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o} extraction reagent 250 ulE H7}ste] &£ 3t &
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PFGE (Pulsed Field Gel Electrophoresis)

2P 5o S B 2 S aureus A S FHgHd) %]
of HEsto] 37T oAl 24413t viFS, 0.85% NaCl &4 2
mLo] MacFarland % 1348E= 2 « =& 243} 1.5
mlL centrifuge tubeol &Y 200 ule} 55CE Hf F<2l
1.6% SeaKem Gold agarose (Cambrex, Rockland, ME,
USA) 200 ulg 3 F=A &3 F, plug mold (Bio-
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Rad Laboratories, Hercules, CA)oll do] @& ilofA 308
B2 WA 5kt EET buffer [0.5 M EDTA , 0.1 M EGTA,
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T 14TE AN, AL ethidium bromide (0.5
ug/mL : Bioneer, Korea)2.2 30&7F 4M & ZH+=2 30
7 g5 o™ UV illumination (Alpha Innotech,
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PFGE A3 Tenover §70] AAIZE ¥ 9 7|28 we}
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3}4tt. Bio Neumerics Ver, 4.6 (Applied Maths, Belgium)
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average linkage (UPGMA)R &|8to], Dice coefficient®
AR dendrogram A/Jsko] 5 11| FAWAE EA6)
%th. Dice coefficientol]l €3l 80% o149 FAIZEE 714
pusled—field type (PFT) S| 2 E 2 sHg3} A,

Table 1. Rates of MRSA isolates in Busan from 2004 to 2006
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Ty dola BejE S EE gt
]"ﬂ of o5t a=tAl Ad AlEE
AAZE A3}, F 4952(34.5%)7F methicillin resistant S.
aureus (MRSA) #7945 % W3 F= oxacillino] WAL 2 1
Ebtth, Al 7 AlES B3 MRSA 9] AEst HES 4
3|41, methicillin®]t} nafcillin 2th= oxacillin HA3E
ARESHE Zlo] T QPA Q] Zlog HalEal glo]r & At
A= methicillin 4] oxacilling ARS8t 32} Aol A
Hels = AL 24 9] 70% 03] methicillin WL &2

Hage Aat vlasto], 22 HeS e g2 gt 2 A At
7} 32 Yol HlaA = MRSA B|&©0] W3S & = Uit
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(429, 2H(35%) <=2 X1t A}, o] 5o dl 7] Zwo] g
Mol A el ot A A=A Ee] MRSA 2] &9°] 56.6%%2F
63.1%% 717} Ha1skal §lo] | AAPH & e = §F & A9
AIeh= T 2|7} Qlim AR YEpytt), B E, v 502 A
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MM« FEP CTT QP C CC E G4 IPM O P BRA TE 2T VA
Antibictics

Resistant rate(%)
-1 8 ]

2}

Fig. 1. Antibiotic resistant rate of Mechicillin-resistant S.
aureus(MRSA) isolated from Stool samples.

* AM, ampicillin; FEP, cepepime; CTT, cefotetan; CIP,
ciprofloxacin; C, chloramphenicol; CC, clindamycin; E,
erythromycin; GM, gentamycin; IPM, imipenem; OX,
oxacillin,;P, penicillin; RA, rifamfin; TE, tetracyclin;
SXT, trimethoprim/sulfamethoxazole; VA, vancomycin.

Year 2004 2005 2006 Total
No. of S. aureusisolates 60 52 30 142
No. of MRSA isolates(%) 18 (30.0) 17 (32.7) 14 (46.7) 49 (34.5)
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Fig. 2. Distribution of multiresistant MRSA isolates

=9 YL, 981%7} Al olgkal Halsto]
= Aolst itk
EZF, 2004 5E 2006\ @714 Rl AL =T S
A7 WA FAUEEAATF(MRSA) Q] B &S AuE 2
(3£ 1), 2004958 2006E7H4] 2}z 30.0%, 32.7%, 46.7%R)
Aoz Yehd, T 397 MRSA B8] A%4 o7 718}
o

, 2 ArE et

SHH | MRSA w59 gtAl W S Zetstr] 918, &
4958 o &2 1559 Aol el 7 AlRE AAls
A3 (29 1), vancomycinolE 100% A+-AdS H
vancomycin WA FHE ZAFLE(VRSA)S Q= A
o, ampicillin, penicillinolli= 154(2.0%) & A 2|3}t 3=
F YA o]al, cefepime, cefotetan, ciprofloxacin,
tetracyclin®li= 80% o4 W& Hol= 5, 1559 A
Z 1159] A ofl diste] 60% 01/449] =2 YAdES B,

E3E, MRSAS] tA| WAE&S 4% daH(1d 2), 75.5%7F
10% ol9] Al ol thAl WS Uehdi glem, 53] 115 &
Al gk oAl WAt ol 7Y w Ao ® yeitt o] F°
T 109 Al F 70 ol el sl WS H<l MRSA

Table 2. Enterotoxin production of MRSA isolates

7} 7490 o2 thal Hask e MRSAZF HiA|l tAl Wig
791 A& Hiramatsu 5¥0] Halgh vle} o], ofE A
off thgt wigel, oxaxcillin /o] fofl o]&2]o]7] tj&3l A
o8 AbRE e},

mecA |TXe AM 3 PBP 2a THHEHE =0l

% 49%9] MRSAY Hall, mecA 54 o] gt multiplex
PCRE Aldgt At 49 w5 X5 methicillin WAH ARSI
mecA FRARE 7ML UE FRI%E 4= ASlth. E3F, MRSA
screen A& F3ll, PBP 2a 891 AlHS AAS Aite npgt
TR R, 495 mRo A 9E UEhd itk MRSA 9] A&l
72 A A0l 23E L, E3|, borderline ¥ low—
level A&kt 0] WA & S wst7lol= oleg S0l &
TLEIL QTR

b, & Aol A= A A ARG A, A=
Aol FHojuptial B iE o] 9l mecA FAA ] Higt PCR A
S AXBEGAL, ob& ], mecA AR o8l WS = Tl
<l PBP 2a 714 &It o2 F2]E MRSA w50 thgt 3
S AT 2] - 9] MRSA S mecA HEE& Hilo Ae
mecA HAEE°] 75~100%= Hiig v} glare B Ao AR
g MRSA ¥+ 2% mecA §572F PBP 2a T o] &9l
¥ @ ¥}, borderline oxacillin-resistant S. aureus
(BORSA)"»»0] gl dl=MRSAF= §l=<S & = A%

A=A FTRH

Multiplex PCR¥HS ©]-83l9] MRSA 4959 st =4
Ao RS WET Ay & 29F YTk 497 F 51%7)
i §AAE 7R QA %kl 80.6%7F SRRt AS
7FASL 91%le. v 1 kel C (8.3%), B (4.1%) <0193, WA
D, C/G, G #2327k 242k 2.0% 91 A L2 yehgth, o] |
To] KA A9 22 Qw7 HAF THEE ollA] el A
EA ol e A At A, AEaE 7L YA e
o] 54.1%, A&o) 37.5%, B 4.7%, CB 3.1% w02 Kl
ato] | 2 A Azte} vlsg Raxg Hglow HAx 57 Al - &=
£ tde & 37 a7y g 225 Rske] AR

Production of enterotoxin Isolates(%)
A 15 (30.6)

B 2 41

C 4 (83

D 1 (20

C/G 1 (20

G 1 (20

None 25 (51.0)

Total 49 (100.0)




18 2t - upes) - el -

Aok s - ol G

Fig. 3. PFGE (Sma I digested) patterns of representative MRSA
isolates from sporadic cases in Busan (2004~2006). Lane
M, Lamda PFG marker; Lane 1, D0401; 2, B0402; 3,
B0403; 4, B0404; 5, D0405; 6, B0406; 7, B0407; 8,
S0408; 9, S0409; 10, HO410; 11, D0411; 12, CH0412;
13, B0413; 14, HO414; 15, D0415; 16, B0416; 17,
B0417; 18, D0418; 19, D0501; 20, D0502; 21, HO503;
22, B0504; 23, HO505; 24, D0506; 25, D0507.
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Fig. 4. PFGE (Sma I digested) patterns of representative MRSA
isolates from sporadic cases in Busan (2004~2006). Lane
M, Lamda PFG marker; Lane 1, CH0508; 2, CH0508; 3,
D0509; 4, CHO0510; 5, SO511; 6, D0512; 7, BO513; 8,
HO0601; 9, D0602; 10, HO514; 11, D0515; 12, BO516; 13,
D0517; 14, B0603; 15, D0604; 16, CH0605; 17, D0606;
18, D0607; 19, CH0608; 20, B0609; 21, D0610; 22,
D0611; 23, D0612; 24, D0613; 25, D0614.
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Fig. 5. Dendrogram showing similarities among the Sma I PFGE pattern of the 49 sporadic case

methicillin resistant S. aueus strains.
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