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ABSTRACT

DETECTION OF METHICILLIN OR VANCOMYCIN-RESISTANT
STAPHYLOCOCCUS AUREUS FROM DENTAL HOSPITAL

Jung-Hee Min?, Soon-Nang Park?*, Ho-Keel Hwang***,
Jung-Beum Min?, Hwa-Sook Kim®, Joong-Ki Kook?3*
'Department of Conservative Dentistry, *“Department of Oral Biochemistry, and
*Oral Biology Research lnstitute, College of Dentistry,
*The Second Stage of BK21 High-tech Dental Care & Human Resource Training Center, Chosun University,
*Department of Dental Hygiene, Chunnam Techno College, Gokseong County, Jeonnam

The purpose of this study was to obtain the basic information for the improvement of dental environment
by investigating the presence of methicillin- or vancomycin-resistant Staphylococcus aureus (MRSA or
VRSA) isolated from dental health care workers (DHCWs) and environment of the Chosun University
Dental Hospital (CUDH) and a private dental clinic (control group). Staphylococcus aureus (S. aureus)
was isolated from anterior nares of 42 DHCWs and 38 sites, unit chairs, x-ray devices, computers, etc., at
10 departments of the CUDH and 20 DHCWs and 11 sites at the private dental clinic. S. aureus was iso-
lated on mannitol salt agar plate and confirmed by PCR with S. aureus species—specific primer.
Antimicrobial susceptibility test of clinical isolates of S. aureus against several antibiotics including methi-
cillin (oxacillin) was performed by investigating minimum inhibitory concentration (MIC) using broth
microdilution assay. In addition, PCR was performed to detect the methicillin- or vancomycin-resistant
gene. The data showed that one strain of S. aureus was isolated from DHCWs of the CUDH and three
strains of S. aureus was isolated from 3 samples of the private dental clinic, respectively. All of the isolates
from the CUDH and the private dental clinic had resistance to penicillin G, amoxicillin and vancomycin and
susceptibility to oxacillin and ciprofloxacin. The S. aureus strains were already obtained the resistance to
penicillin G and amoxicillin. These results suggest that two dental clinics were under relatively safe envi-
ronment. (J Kor Acad Cons Dent 32(2):102-110, 2007)
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S. aureus®] X85 93] 1940AN5E penicillin®] A}
$8 T YATFY AL 749 1950 Futel = T
7t penicillinase® A48kl F]o] penicillinasee] A
Aol & B-lactamAl FAYA 9 methicilling AHE-3H
S methicillin-resistant Staphylococcus aureus
(MRSA)7F Zolo] HuFfl, o] 1 47} A &AoR
S7Fste] 1980dH o] Tl thekAl WA (multidrug
resistance) & Eo|= MRSA7} 7] 9dozA S5
Al F A o]oll MRSAS F& et Aed 2 g4 24 gly-
copeptideZl 349 vancomycin §°] AHEEA E L
b Hld g ARgo 2 Q) 19861 - ellA vancomycin®]
WAE Zt= A+ (vancomycin resistant enterococcl,
VRE)°] 83 HA 19961 ¥E-ol4 vancomycin
o A&AQl S. aureus®] 87} B8 o] vancomycin
o Wgt 744 Ast A Holu 9lo], S. aureusd|
ot 5 Al X 8A Aol glo] el B L
oY vl S zedTe] FAA WS 59
TA7F AZketed | methicillin Wa&2 50% B=2 w§-
w3 glon g At welets o] Al 3o
wEm 80%0] o] 2& Ao Vet

ojo & A9 HALe gt X7 Yo 1= ¢
AR BN G B QYo 2 Ry gud g 3 H
4 U FEY Fo At F shel 71378 WA

9l S. aureusq E®XE ZAF8IaL, ©|5 methicillin- or

o

vancomycin- resistant Staphylococcus aureus (MRSA

A AM2A LHojA HE/AZ] = BFAOf0[A] X{EH Staphylococcus aureusS| Z{E

or VRSA)®] A1 22 Heldlel, o|& 3FAY AUA
st vapagos A 2ANga A3Ea
MRSA®} VRSAS 294 EE Feteta MRSASH VRSA
o S RS A3 7% ARE Q7] Ageltt

zAdigtn AAEE 107 4378 $47 1589
S U dadE HES o] g3l AR T Y
E Foj9 FE HAE, Aof E, Ao] £540], go]E &
Fol, 47 F=, 877 At I8 AFH 2
W), AEE el A9 da3, SAgE 59 24
7ol =2 F9olA, B8l e M ZelA 7H7}

B Az 3870, Dol 4270, QL x|z} A
= A58 A 1171, AE8olA 20719 AES A
=5 MEEZ staphylococei AEHIAIQ] mannitol
salt agar (MSA, Bacto Proteose Peptone 1.0%, Bacto
Beef Extract 0.1%, Bacto D-mannitol, 1.0%, Sodium
Chloride 7.5%, agar 1.5%, Bacto Phenol Red
0.0025%, Difo Lab. Co., MI, USA)°l =%3ata, 37T
Al Fz1oA 24417 ket Wi 7F FA] HAE
AL Staphylococcus epidermidis® 7HFsta =84 ¥
A A F B, AZ A4 wgt T2 colonyES T
MSA ¥iA]ol] =ato] 37T Alduldr]ol wldatct. &
Aol ETCZ S, aureus KCTC 16218 AHE-8HSA

o] #F= =AY FAATI A=ALAE (KCTC,
Korean Collection for Type Cultures)ollx] #ito} A}
Sttt
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) S (polymerase chain reaction,
PCR)E 0I8%t S. aureuse| &8

2-1. Alete] 44 DNA &

Zyzko] Al 3 ml o) AAEiA o wjeFer = 10,000 X
g9l YA S o] &3lo] &3laL, ©]E G-spin™ Genomic
DNA Extraction Kit (iNtRON Co., Seoul, Korea) & ©]
&3t Al 44 DNAE =319t &, A= 723t
& 50 #49 Pre-incubation solution¥ 3 4]
lysozyme solutions ¥ 2 33 Ty 37Col|A] 14
ZF FoF mjkalint. o719 250 42l G-buffer solution
S 93 F T3 o 65TolA 1587 w1 7] 2, 250

#9] Binding solutione ¥ & &3 U vortexing
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ST o]E e cell lysates® G-spin™ column®] ¥ 1
13,000 rpmelA 1:7F AAE 8. Columnel 500
M) washing buffer AZ 23 A 187 YAEE A
ot oJ7]9] 500 49 washing buffer BE ¥ tHA] 18
7F YAEYEAL, G-spin™ columne M ZE eppendorf
tubeoll ¥ 100 49 elution buffer® ¥ 187 A&
o ¥)3 v 13,000 rpmollA 183F YA 22819t

2-2. PCR

Staphylococci AE A A z2hd 35 F S.
aureuss &74317] $l5tod PCRE Ald3t%itt. PCR pre-
mix (Bioneer Co., Seoul, Korea)oll &3+ #74] DNA
4 m9t S, aureus E-5°| primers (Table 1)¢! saul %
sau2 10 pmolE 27t 1 WA & 3 F 20 me] PCR €
gkaalo] F =& DDW 14 4E Ariste] PTC-200 PCR
machine (MJ research, USA)< A3l PCRE A9
S THY. ojufo] A7t} &% kS 2L thea) ) 94
CollA 383t predenaturation A3 3F 3 9474 30z
7+ denaturation, 55Cel4 3027t annealing, 727Cl|A
3027t extension ©AIE 303 ¥HEdt . final exten-
siong 3l 72ClA 483t A8t PCR Al Fo
O FEME F 2 ME Fst 1.5% agarose gel ol
100VE 15%3F 7719 %= Aldsta UV transillumina-
torZ ##3t] PCR e sttt olul9 size
marker= 100bps DNA ladder (Bioneer Bioneer Co.,
Seoul, Korea) & AH8-3F% Tt

ol

3. U 2o dAt

0

E Aol A = penicillin G, amoxicillin, oxacillin
(methicillin®] &SHg/d o= Qlaf, oo} L& 2H8-< 7}
A EA ke FAAQ oxacilling AHEE)',
ciprofloxacin, cefuroxime axetil, clindamycin % van-
comycin®] ¥ 77H¢] A E A 1AL (Sigma Co., St.
Louis, MO, USA)ellAl Fste] Aol ek #287%
A% (minimal inhibitory concentration; MIC)&
Murray¢t Jorgensen®] Wel gk AAu)A] 34 o g
A8ttt Ztzke] Al =7t 64, 32, 16, 8, 4, 2,
1, 0.5 ug/mi7} H =% AA 07 A E YA 7L H7he
mannitol salt AAA] 0.1 mlo] 450 me] 7o ot
+2% (Aws0)7} 0.05% L derd Aldugeds 2t
2+ 0.1 mA FHZF38a 37T Al 7104 2441 3F vl o3k
2 enzyme-linked immunosorbent assay (ELISA)E
1-8-3ted 450 mol|x] FFEE SAet00H, ol Fd
791 ampicillin 5 mg/mio] AlFE|gdo] BAE A} =
aats Y A5 MIC ez Z2%siit =4
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Al 71E 4] YA WA 42 primerE ©]-8-5t4]
PCR< Alde * HF W& F 4 WE 1.5% agarose
gelell 100VE 1583+ A71953ste] A WA 449
ZARTE Fdatsint. ol A& PCR Zetolw &=
Table 29} 2t}

I ei+&nt

A A Y 9 FFA 9 X2 RE Eele
=9 mannitol LEAALE Al 23 =34 A
il Hole 2L S, aureus®, HA 4714 W3S B
© A& S. epidermidis® AtsE™, 2t 2 colony<}
O

2 colonye] F 714 FHE B0} o] 5L Zkzt A
GA A TR PE S Aol & HeolA] ¥sktt (Figure 1).

A3 A5d74 3 Ae8dollM S, aureus M ES £
Mgty Yl e Ag e 429 F 1A &
2L, AESA M T Eel=A] &skeh x| T A
= 20% & 2% MEA S. aureus’t wEE U eH, np
AR ST oAu g MEAME Te]EA] &k
HAA e AE F & e WS F 7R S. aurues
a77F 2= & 3709 S. aureus 9FTEFE AU
(Table 3).

Murray®} Jorgensen'”©] Wl g HAulA] 5] A
oz 233 Aol t3t HAA GG FE (minimum
inhibitory concentration; MIC)+ Table 49} 2t} 24
ety A2 Por E2lE S. aureus (ChDC 42-2)&
oxacillin, cefuroxime®] 7Hd<& E 1, ciprofloxacin,
clindamycin, amoxicillin, penicillin G, vancomycin ©ll
WaS Belvt 924 #eld ChDC S69] 75
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e e
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(A) (B)

Figure 1. Isolation of S. aureus on mannitol salt agar (MSA) which is selective medium for the S.
aureus. The color change of the medium to yellow means that mannitol was fermented by S. aureus

(A). S. epidermidis had no ability of the fermentation of mannitol (B).

Table 1. PCR primers for the identification of S. aureus'

Primer pair Sequence (5" —3") Amplicon size (bp)
saul AAT CTT TGT CGG TAC ACG ATA TTC TTC ACG 107
sau? CGT AAT GAG ATT TCA GTA GAT AAT ACA ACA

Table 2. PCR primers for the detection of S. aureus-antibiotic resistance genes™

Target gene Resistance phenotype Sequence (5" —3") Amplicon size (bp)
mecA PEN. OXA AAA ATC GAT GGT AAA GGT TGG C 532
AGT TCT GCA GTA CCG GAT TTG C
erm(A) ERY. CLI AAG CGG TAA ACC CCT CTG A 190
TTC GCA AAT CCC TTC TCA AC
erm(C) ERY. CLI AAT CGT CAA TTC CTG CAT GT 999
TAA TCG TGG AAT ACG GGT TTG
vanA VAN GTA GGC TGC GAT ATT CAA AGC 931
CGA TTC AAT TGC GTA GTC CAA
vanB VAN GTA GGC TGC GAT ATT CAA AGC 300
GCC GAC AAT CAA ATC ATC CTC
PEN, penicillin; OXA, oxacillin; ERY, erythromycin: CLI, clindamycin: VAN, vamcomycin.
Table 3. Detection frequency of S. aureus in dental clinics
Site Personnel Environment,
Dental Hospital 1 (42) 0 (38)
Private Dental Clinic 2 (20) 0(11)

(' ): Number of samples
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Table 4. Minimum inhibitory concentration of antibiotics against S. aureus of clinical isolates

Concentration (ug/ml)

Strains

PEN AMX CIP CXM CLI VAN
ChDC 42-2 ) 64 ) 64 32 1 ) 64 64
ChDC S6 ) 64 ) 64 64 64 ) 64 64
ChDC 87 ) 64 ) 64 64 64 64 64
ChDC S10 ) 64 ) 64 64 64 32 64

PEN, penicillin G: AMX, amoxicillin: OXA, oxacillin: CIP, ciprofloxacin: CXM, cefuroxime: CLI, clindamycin: VAN,

vancomycin

Table 5. MIC interpretive standards for S. aureus

MIC (mg/ml) Interpretive Standards

Antimicrobial agent

Susceptible Intermediate Resistent
Penicillin <0.12 - > 0.25
Amoxicillin < 4/2 - > 8/4
Oxacillin <2 - >4
Ciprofloxacin <1 2 >4
Cefuroxime <4 8-16 > 32
Clindamycin <0.5 1-2 >4
Vancomycin <4 8-16 > 32
Table 6. Detection of S. aureus-antibiotic resistance genes from clinical isolates of S. aureus
Strains Result of PCR
mecA ermA ermC vanA vanB
ChDC 42-2 = +° - - -
ChDC S6 - - - - -
ChDC S7 + - - - -
ChDC S10 + - - - -

-, not detected; +, detected

A719%83 A3= Table 69 Aelalath. 24w %
HH oA F2j® S. aureus (ChDC 42-2)& ery-
thromycin® clindamycinell WA 542121 ermA7l 24
st om HAXFHel A E2E 370 S. aureus F
ChDC S7, ChDC S10°14 penicillin®} oxacillinell W
T2} mecA7F EAshE AR UEyTh ol HAEA]

106

oty

oLz

TRl 3 oxacillind] WAS B A5 Ao &
At 23y vancomycindl] WAQ Aoz vy A}
b= o2 vancomycin W3 321 vanA, vanBe
olm gt FFXE AEHA &SIt 2T o = AMSE S,
auruese ermA, ermC, mec A FHAE 7} Aoz Y

Ehsttt.

il



(o3
rlo,

S. aureus<

djm gy
ol
1o
N
fo
rio,
-0,
p
o
il

L

%
r

= =
ol

=

=

N

=

e

=N

il

=

=

o
e

ofv il
o>
(o ofN ofy

2L ot fo

) =] ok,
ofN [~ of oX

o,
3
e

>
O;
(e}
2,
fjn
=2
oy 2
o,
A,
2
i
ot

e lo

BN ol o
Y

i
off A

o[N
o ﬁ;
—|E|)-‘ u\1 O‘_?_,
N oy
— g
w o %
> o
—b' — o
30 o
> N i
o>
ol O+
N
> Hr
>
N
ol
92
o,
it
N
N
>
g B
v =i
o2

o
off
ox
N,
o
(@)
(@]
R
il
_>|4_" <
A -
_O‘E
g e f
N
)
o3l
ko rlok
=
rio,
‘0,
=

o K ¥ BN o)y 2 ol o
Bl
T

1=
b

ST & oo e Hut 5, At
e WAl g & glon, 2 dubEQl 7
|50 AHEE = A WA ST #is o] £
ol MRSA 741e] S/ 2 es 2 2AZ ti+F
. 53] ¥ penicillin®] methicillinll W&
o] thekAl Wd ol 7] wiel ol ek &
A3 Al YA Ao glo] o] it
aureust Q19| 3§ Hep w7 9 3SR T
qoz EAlstd HEFA7F thkshvt dA7AA] AT
2 Au)Fo] S. aureusd] Eiro]H-E setst
P £ T2 geiA o] 2 A7 AEe o
H]Zol| A A FH AT
M9 S. aureus ¥ &L AUy A AHLY
%, NEAZ DA = 10% b, 137 g
M= s AEEA FUuh A AR5 AN A
b o] A gk AT E LS4 Bk
o] 278t BlelA M =2 FEES B3
o] Aol Al 2 o 8QlolA 14.9%, <58
oA 15.9%9 S. aureus®] F&]&° Bl & A+ 23}
o) B FXjoln | 28 87 MEAA S, aureus’t
el doltp . & AF A9
12 20w X2

O

|

—

kI o

N,
Lo Ml yo
it
NI

N SL 4 oF ofN
or 2 2 ¢

_y‘_I‘
2
=

o,

N
%0,
rir
N

O:
fe (S
re 12
SN

=2,
R
w

N o o MH po
o {

v
d

_\':_L
M

]

-
O

Z Atte A ek ujA g 4 glet.

AFdgtn Ay Ao jAx Fefd 3 BAas X3}
o513} Bl M 2l S. aureus] YA
< ZAFSE Aol A & penicillin? ampicillinel 71 =&
WARIEE Holal, erythromycin® oxacillin® 2.2
S HEE Bty ATy, A Al SlolA=
vancomycin®] 7H¢ =& A& UERR S, chloram-
phenicol, cephalothine 0.2 740l EA| Yyt
MRSA #F5°] 95203 YA} BTl TejEo] ¥
4 W B3 maptde] gilEna stk A #F el o
ot S. aureus®] 39k YA Aol tig & ThE Aol

ox ©

A AM2A LHojA HE/AZ] = BFAOf0[A] X{EH Staphylococcus aureusS| Z{E

A& penicillin®] 63.8%% 7} =& UARIEE Ko,
oxacillin®] 22.0%%2 F WAZ YARIE} & Zl0=
UEhH? . & A7l E2lE S, aureuse AAHNA 3
A E o] &d /A A HAAE & 23 clin-

o

damycin, amoxicillin, penicillin G, ciprofloxacin, van-
comycin®l W& 742 9T}

MRSA®] methicillinell &+ W71 Hydd 23
ool Wglef 7|Qlete Ao® dA lem! factam
A A digk 21sde] w22 penicillin-binding
protein (PBP)S1 PBP2a”} methcillin W/l st 71
g 231 st Y. PBP2axe tE PBP7L &
P E = flactamA FAA| FEAXE AxHe Fo4
w2 peptidoglycan®] 3742 A &H o2 FaPsto] A&
W+ 9lom, mecA FAA o EEATL 519
1, & g2 A= mec A2 o199 fem FHAE
methicillin WAEAA #Holgdttn At whebx
MRSAE ©+2 vle} & gHAA (ampicillin, cefotaxime,
cefamandole, cefazoline, moxalactam)el thalA % WA
= B F3Uth? . EA oA A FAAS diek o
4 e HEH S 98l PCRE AAIe 23 M)
g AP dolA E2l¥ S. aureuse erythromycin®}
clindamycin®l WA FAA1 ermAZF A4 st93oH, 7l
A=)l Eeld 3709 S. aureus 5 27014 penicillin
3} oxacillin®l W F4AF mecA7} EA3= Ao2 UE
Wt Vancomycin W< E<1 w504 vancomycin W]
3 FAA] vanA, vanBe HAEHA &9kttt 22 B
7k 2 9l VRSAC tiek WA71-dE ofe] A5l 3l
o} ofx] FA3kA gtk 2@y MRSAl w3t van-
comycin?} Z& glycopeptidedl A2 ALEHI =] &
o] FEluetel A 7l wet o] #el tig WAlsht
el webA ofd| tiet AFE B3l FAA W71
gk gt ol 7} A& e, AT Al FAA 2
T ANE B AR FeA AR WATF =
g ool th3t o] AAs] F sttt sHAltt.

oA WA S, aureus®] T7Hs oF7HA] dAPAl o
o gk A3lA Q1A o] B mE o] WSzt 7+
2 Yoloz Algsm MRSAY #U3 X BA 24 A4 H
£ vancomycing 3o &717F A4 Al vancomycin Y]
ATFE e F e d7AT T FAA 28l
g A5 4ug T2 .

S. aureus®] YA UAdoll A E T AFelM = X
T4 A&l penicillin®] EAZ &3] o] 5=
erythromycin® clindamycin®] MRSAS] X SA|2A4 &
440l glom, MRSA <3t a5e] 5o &t
FH o] g9 ciprofloxacin® MRSA®] tha Aol w2
7t A8f o o) EHA oA ot Busiith. 18
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U 2E 1004 vancomycinel 3l 100%2 A&
Heltta 3}913}. 2 AF AN E ol9e g van-
comycin®| ZE 9/3Ee] #FoA WS Bolx 3Tt

Vancomycind| t3 MIC7} A2 F7lsa 9ley
vancomycin-intermediate Staphylococcus aureus
(VISA)7} olv] Bue A& 1218 u] vancomycin® A
Lol AFs 71sfoF & Aolthy, g W f A
S. aureus®| ThekAl WAL= Qe o] gk Aol <t 7+
59 ARE ol e A A HARE Al
GAAE A Forgoan AT g5 78l =
olz HAg A 5& Alslof & Aolr}

AR 84 A FeE AT AEA
/3 AAbel B3 A4 Mol T
AAFoZA AUl ] S A & 5 9l
I/ ] 33t Al A chlorhexidine, zephanon,
cresol ¥ potadine, &Sl 2g Ho|7} AT
cephalothine®] AH&-o] AT 3T

A7 284 3 YelAe] g3 WARE &
Aol A, Shatel| A st ot A8 S 25
8A A el #5o] W Fdel et ol
g Ao A Es 78 2 ribotyping? ATFAT A Y}
R i SEolA wEE S. aureus®t 22 MY
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vancomycin A3/ FALE
vancomycin-resistant Staphylococcus aureus: MRSA
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Hob vl S Fal A gt X AE L] MRSA
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Oﬂfﬂ S. aureus7t &elE Ao, N x e

B5o)A S, aureus’t AEHA ¥UTH

’diﬂiihL 23 A3} AL el A E2E S, aureus

— amoxicillin, penicillin G, ciprofloxacin, clin-
damycin, vancomycind WS Eo|H, oxacillin,
cefuroximedl| = w59 wat 744 T8 WAS 2
et

3. 2ty AP LAA EelE S, aureust ery-
thromycin@} clindamycin®l W F+3A1Q1 ermA7} &
A stgem, ARl Fel| 370 S. aureus &
2704 penicillin? oxacillinell WA 242 mecA7}
ZAsk= A o2 YERRTE Vancomycin WA 4211
vanA, vanBe oW MEAM T HEHA| F%
oo AnE TP uf, & A+= Ay XY

I ANLAZ] S, aurues FE D MRSA EE VRSAY]

EAAF-E 2] MRSASF VRSAS] Hibdvl-2 913t

AR g 7ol M A A A dig 7=

A5E AT Ao AlRH

([ SN =)
>H

HoEH

1L AAE, 445, 9. A2 BRAGa N RelE P EEgT
o FAA W, 2 =] 25152*60, 2000.

2. 7e%, B4 AT, 465 A4, AAY, 298 99
3 2 YRFAqA Bl ] datAl 2 g
T AYA vl A7 E 3:61-67, 1995.

3. 93], A7, ARA, o|vl4, AYF. ARAEA BRA
Atel Bo 2 auAe U@ 44A AL 4279
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