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Abstract Staphylococcus aureus and methicillin resistant S. aureus (MRSA) 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 pathogens in both community and
hospital-acquires infection. The purpose of this study is to investigate the carrier rate of S.
aureus and MRSA in the community and molecular genetic characteristics of these
organisms. The identification of S. aureus and MRSA were done by the procedures in
Murray’s manual of Clinical Microbiology and antibiotic susceptibility patterns by the Clinical
and Laboratory Standards Institute(CLSI). MRSA strains were confirms by oxacillin disk
diffusion method. forty-six strains (71.9%) of S. aureus were isolated from the nasal
specimens of 64 students in health science university. twenty-two strains (22%) of 46 S.
aureus were resistant to penicillin and oxacillin. twenty-two strains of the 46 S. aureus
isolates were methicillin-resistant Staphylococcus aureus (MRSA). The mecA genes in MRSA
were detected by polymerase chain reaction (PCR). Community and nosocomial infections
caused by methicillin-resistant Staphylococcus aureus are a significant problem worldwide.
There continuous epidemiological study is to investigate the prevalence of MRSA in
community acquired infections.
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A= 18 1313j 28hd 22w 38hd 219, 48hd
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ol od A AEs AES e 299

/‘c} AFE A &2 A2 B ol
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broth(Difco, Detroit, USA)el HEF3st 37C v

716l 16724417 vijFst Tt vl 5 w4 A}

& Ao B, S wEsta, 9l FJERS ol

o= Mit T4 AASE FAAA WA A AA

Z ZlgstArt

At 54 AA FAE $8ke] Gram G4 314
Gram ¥4 &S Fasith &g Gram &
A e S aureus EEIE Y% AgnjA|
Mannitol Salt Agar, MSA(Difco, Detroit, USA)9I|
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w2 S aureus® §743tal, S aureus PCR 719
& Fote] &9l FAsAT MSA WA oA
Mannitol #3835 4& UEWE Gram ¥4 &
79 FAL At 165 rRNA G IEA RS
o]-&3st] 57433

[Table 1] General characteristics of participants

[ 1] S CHe2Le] Yk £ (N = 64)
university year participants
the first year of university 13(20.3)
the second year of university 22(34.4)
the third year of university 21(32.8)
the fourth year of university 8(12.5)
total 64

gAA #AFd #HA= Clinical  and
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CLSI 7]1&& wxkom, = ~
F2 S aureus ATCC 25923% *1—%3}913}[12].

HrodA = (MIC) HAbe As871714]
Vitek II automated system (bioMérieux,
Hazelwood, MO, USA) AST-P601 7}=5 A}
&t A A HAFE skl Oxacillin
of gk MIC #A7ELS 4¢/ml o4& A&
g

2.3 MRSA 222HE A3
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FI
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2.4 BAQHEH 24
A x]el MSAoIA dAS veEd #E9
g S o]&35e] MRSA (mecA)-specific

PCR¥} SCCmecs 33171 218l Prime Tag
Premix (GeNet Bio, Daejeon, Korea) 10 pL<}
Forward ¥ Reverse primerE 2t 7z 10 pmol,
FZ3F gDNAE —r63 DNAZ 1 puL, B4 35F

7 uLE #7tste] % 20 L] =FAES ws
o] Multiplex PCR< —rﬁg = [Table 211 A
BE AXAY, primerd d7IAEE 71E A3
59 Whyel whEt AlsktH14-15].
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[Table 2] Specific Specific primer sets used for subtyping of
SCCmec type in subtypes in methicillin-resistant
Staphylococcus aureus isolate

[E 2] MRSA SCCmec OFHE &oI517| 9J8t H7IME

Target . . ey
9 Primer Nucleotide sequence (5™-3")
gene
mech mecA-F |GTG AAG ATA TAC CAA GTG AT

mecA-F |ATG CGC TAT AGA TTG AAA GGA T
SCC type | F

GCT TTA AAG AGT GTC GTT ACA GG

R GTT CTC TCA TAG TAT GAC GTC C

SCC type |l F |CGT TGA AGA TGA TGA AGC G

R CGA AAT CAA TGG TTA ATG GAC C
SCC type Il F |CCA TAT TGT GTA CGA TGC G

R CCT TAG TTG TCG TAA CAG ATC G
SCCtype Va | p IGCC TTA TTC GAA GAA ACC G

R CTA CTC TTC TGA AAA GCG TCG
SCC type IVb F

TCT GGA ATT ACT TCA GCT GC

R AAA CAA TAT TGC TCT CCC TC
Vc F

SCC type

ACA ATA TTT GTA TTA TCG GAG AGC

R TTG GTA TGA GGT ATT GCT GG
SCC type IvVd F

CTC AAA ATA CGG ACC CCA ATA CA

R TGC TCC AGT AAT TGC TAA AG
SCC type V F

GAA CAT TGT TAC TTA AAT GAG CG

R TGA AAG TTG TAC CCT TGA CAC C

MRSA (mecA)-specific PCR9 72 94T
oA 5wzt $4 F
denaturation ¥4 94TCelA  30%, primer
annealing ¥4 50ClA 30%, extension ¥4
72TCAA 30% HAHoE 40 cycle ®HEEL
final extension #A 72T 10& WH§-3FSth.

DNA #7]9%< &3] Multiplex PCR 53
AHES gRlsta A5 g5 € PCR 4t
S 15% agarose/ TBE gel®] 7} Welloﬂ BE
o] 100 V, 20 min @719 & A& F 100 bp
DNA ladder (Thermo Scientiﬁc
Waltham, MA, USA)¢t ®laste] Z3s &
sttt Ztzke] Al PCR % tL%
SCCH¥ ¥ complex +3 22l lociol
3 ZAzte] FEAE AVl Agste Y
Mes st

pre-denaturation

marker

6470 F FAITEY iFE 467H7} L‘r%i, mecA
FAR WAASl MRSAE 22707F FAlo] yhsit),
AEE o] e diEe dehy 229 5 139
o] FAE Ty o]l gk, 58] MRSA
FAdol ugrh sty 429 F 339o] A
E okt Aol Usgka 17 o] MRSA %A o]
Utk R = 184 139 F 7] 4
EEdd ¥Adol vgka, MRSAC &= 29o] o
skoh, 2shd & 229 F 13Wo] FAX =Y &
ol Uga, MRSAE 59 ygx, 33hde
21% & 18] FAX T FAo] sk,
124 % 5%o°] MRSA %Ao] ugot. 43hd 8
W % 8ol BF FMFTAF dAo] yga,
8% T 3Wo] MRSA ¥l uskth Wy
AREZ Yol #E wEe AT 1d o I3
H7APo]l g FAL 297 F 269o] FAEE
Gt FAdo] vhska, 26W T 159 °] MRSA %
Aol ysith H 1d ool YddFAE el
e sHA 35 F 2090 FAEEAIT YA
gk, 357 F 7 o] MRSA 4o vkt
3.2 mecA |2 HEE SCCmece| &%
=

AEAQ MAESH UHE T gAEe
9] HZdA R wdE FNEEd ﬁﬂ}
MRSA 2279 BT FE U SZE mecA

= #lst7] f18l mecA PCR
=& d99 23, 2% MRSA 225+ &

% mecA FAAE RAHm &S FAUAHY

= v e A E2l®l MRSA & 22
= 12"1‘7]' SC type I, 157} type IVa, 95
7F o} &A1) Flo] o glen 257 SCC
type I/type IVa, 157} SCC type Il/type V&
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[Table 3] Typing of Staphylococcal cassette
chromosome(SCCmec) and complex from nasal cavity of
university students

[E 3] Multiplex PCR2 &A|510{ SCCmecR| 2EE2 M3t Zu}

MRSA SCCmec types
(mecA) | | Iva| Ivb| Ivc| Ivd| V

Strain

MRSA-1
MRSA-2
MRSA-3
MRSA-4
MRSA-5
MRSA-6
MRSA-7
MRSA-8
MRSA-9
MRSA-10
MRSA-11
MRSA-12
MRSA-13
MRSA-14
MRSA-15
MRSA-16
MRSA-17
MRSA-18
MRSA-19
MRSA-20
MRSA-21
MRSA-22

| H ]+

o I I I A I S IR Ao S A Ao A I Ao A S IR o S

=l = 7] el vEhE HA-MRSAE o
&t fFHAYPo] EAHE 33, SCC type 7}
5% = 7 E3HA|RE thE ofF o] A 3l
= Aoz Bud v Ut i HA-
MRSA+= SCC typing ¥4 A3 SCC type I
g wE [I¥e] S48k, CA-MRSA 79

A9 SCC type IVE ®x V& FF7F ¢4
o Ao o qUriiel

A 5] v Ao A 8" MRSAE SCC
typing 23 1 7]€e] A t& Zem yE
woh 374 el MRSAZE el Al A uh=

2 sl Qe AoE AR ofF 7
49 ATE B F o we SAELT d¥e
2 FHAE AASTE Oease] QA
A9 40l ggndS pUY 0% 78
& ARE ATT 7 Ue Ao ARdG
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