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Abstract — A total of 398 strains of Staphylococcus aureus (99), coagulase-negative staphylococci (CNS) (99), enterococci
(100), Streptococcus pyogenes (18) and Streptococcus agalatiae (82) were in Korean tertiary hospital from Dec. 2004 to Mar.
2005. When minimal inhibitory concentrations (MIC), phenotypes and genotypes were determined, 70% of S. aureus, 65.7%
of CNS, 78% of enterococci and 37.8% of S. agalatiae were resistant to erythromycin and 95.7% of erythromycin-resistant
(EMR) S. aureus, 92.3% of EMR CNS and all of EMR enterococci and S. agalatiae had erm of the methylase gene or msr(A)

of the efflux gene.
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W 32 A Aol B2l S aurens 995, CNS 99,
enterococci 10077, S. pyogenes 185, S. agalatiae 82575 A&
stk MLSA S8&E 2L 148 macrolide”] F¥E AU
erythromycin(Sigma Chemical Co., MO, USA), 153+ macrolide
A FHEAQ  azithromycin(Pfizer Inc, NY, USA), 163
macrolides] &*352421 josamycin(ICN Biomedical, CA, USA),
lincosamide Al @422 2!
MO, USA), streptograminZ] AE22] synercid(Rhone Poulenc
Rorer, UK)E AM&-3tgith v A 23, oxacillin(Sigma
Chemical Co., MO, USA), ampicillin(Sigma Chemical Co.,
MO, USA)¥} vancomycin(Amersham life science, Uppsala,
Sweden)y& AFE3FSITH
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S. aureus®} CNS+= Mueller Hinton agar(MHA; Difco, MD,
USA) ¥, enterococci® Brain Heart Infusion agar(BHI;
Difco, MD, USAMIR], S. pyogenes®t S. agalatine= = 5%2]
horse serum ¥851= BHI agar Hlixef] Z}z} F&=5]ed, 37°C
ol 17A1ZF FoF MlFESIth. W, oxacillin®} ampicillin,
vancomycin®] 7395 2447 F<F wijoksin). ELS 21
FEE 64 ugml7t HES 3lo, o] FxolA 2v] Al 34
slo] HAEE 0.06 ygmlZt HESF FAEA IMALE e
Ak, 7)ol ZujFt #AS s HF 7 FEUt 10°
CFUmMI’F 9 %% % 9, micromoculator(Sakuma Co., Ltd,
Tokyo, Japany& o8t 5 HEetaivh. 49 3=
4 gl Ha FEE MICE 3111, Wde 7158 CLSIY)
breakpointZ Wit S. qureus ATCC25923, Enterococcus faecalis
ATCC29212, S. pneumoniae ATCCA96195 T3 F-r= ARg3}

WA E@¥L, CLSIY disk test Hloll 2Jslo] AAEIH®
T8-S, TF] Aol At wix]el T2k H,
erythromycin 15 ug? josamycin 15 pg, clindamycin 2 pge] 2+
7t i YA E got viekete] VR UidEE RIS
t}. G-spin™(INtRON Biotechnology, Gyunggido, Korea)Z ©]
/8199, 759 genomic DNAE ¥37 ©) genomic DNAS} 3%
o] erm(A), erm(B), erm(C) primers ©]-8-31%) multiplex PCR
= & Holl A7) 452 Fsio] olH gened 7143 g
Q3FA T erm(A) (5-GTTCAAGAACAATCAATACAGAG-3'%}
5-GGATCAGGAAAAGGACATTTTAC-3"), erm(B) (5-GAAA-
AGGTACTCAACCAAATA-35} 5-ATGAACGGTACTTAAATT-
GTTTAC-3), erm(C) (5-GCTAATATTGTTTAAATCGTCAAT-

WA

Table I - Susceptibility of gram positive cocci

TCC-37 5-GGATCAGGAAAAGGACATTTTAC-3)l thst -
AR} ZZ 9R2-2 Hxo|| 95°Coll 557t denaturing: 8}, ©]
o] 97°Col 10%, 54°Coll B, 74°CelM] 1 k] Whg& 28
3] whEsle] FE3) FF F, 74°ColM 1027 nhre
elongation I}, 82} msr(Aye Ze}o]n] (5-GGCACAAT-
AAGAGTGTTTAAAGG-39} 5-AAGTTATATCATGAATAGAT-
TGTCCTGTT-3)E o] &8} annealing 2%5F+ 50°CE 27g3H
o, erm RS BRISHE W FUT R FIEITH
Zajo]= nlo) 91o] EAKDaejon, Korea)lld $H4eF 2S- ]
£-3}9 01, PCR2 Peltier thermocycler(M] Research, MA,
USAE |83ttt

Zh 3ol Wi SAEA H HA W H 1 MICS MIC,,
MICyy, WS Table Iel UERIQITH. VRES] B1&-2- 13.09%°]
9l o MRSAS} MRCNSE 7} 72.7, 82.8% SiTh. S. pyogenes
2 A28k BE gFold, MLSAl FAE4 2] ude2 wie- =
oft}, o= o)&d)| Fh=ellM e T ] WERME &
2 o Ro Y ofds] v vekew vlus) F
215k QoS S pyogenes= josamycing A &3 oS
macrolide#l] F4A wFol s WA ol AE LA 2%
=, ZrAd AEE A e 75 FU Al HerR S,
pyogenes®] AANFEQ Folety AEXE = glom, F o ¥
He g A77t Besit.
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o YA g gelo] s EAEE Rl Rl 7 B3 Table
e}t Wefl Vel MLS Efgle] B8 d5oA faldds
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Staphylococcus aureus (99)

Coagulase-negative staphylococci (99)

Enterococci (100)

Resistance Resistance Resistance
Range MIC;, MICy, rate (%) Range MICy, MICy, rate (%) Range MICy, MICq, rate (%)
Erythromycin ~ 0.5->64 264 >64 70.7 0.125->64 =264 >64 65.7 0.125->64 =64 >64 78.0
Azithromycin 1->64 >64 >64 70.7 1->64 264 >64 78.8 0.125->64 264 >64 80.0
Josamycin 2->64 >64 =64 98.0 0.5->64 8 >64 51.5 0.5->64 264 64 81.0
Clindamycin ~ 0.125->64 264  >64 61.6 <0.06->64 05 >64 444 <0.06>64 264 >64 ND
Synercid 0.25-4 1 2 1.0 0.125-4 0.5 2 2.0 1->64 32 >64 79.0
Oxacillin 0.5->64 >64 >64 72.7 0.125->64 4 >64 82.8 2->64 >64 >64 91.0
Vancomycin 0.5->64 2 >64 13.0
Streptococcus pyogenes (18) Streptococcus agalatiae (82)
Range MIC,, MICq, Resistance rate (%) Range MIC,, MICy, Resistance rate (%)

Erythromycin ~ <0.06-0.125 <0.06 0.125 0.0 <0.06>64  <0.06 >64 37.8
Azithromycin <0.06-0.5 0.25 0.25 0.0 <0.06->64 0.5 >64 43.9
Josamycin 0.25-4 05 2 16.7 0.125-264 1 >64 47.6
Clindamycin <0.06-0.25 <0.06 0.125 0.0 <0.06->64 1 >64 53.7
Synercid <0.06-0.25 0.125 0.25 0.0 0.25-8 0.5 1 2.4
Ampicillin 0.25-0.5 0.5 0.5 55.6 0.25->64 1 2 98.8
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Table II — Phenotype of erythromycin resistant Gram positive cocci

Phenotyp Staphylococcus aureus Coagulase-negative staphylococci Enterococci Streptococcus vividans
enotype
No. of isolates % No. of isolates % No. of isolates % No. of isolates %
S 29 29.3 34 34.3 22 22 51 62.2
MLS 70 70.7 65 65.7 78 78 31 378
iMLS 7 7.1 9 9.1 0 0 2 2.4
cMLS 61 61.6 43 43.4 78 78 29 354
M 2 2.0 13 13.1 0 0 0 0
Total 99 100 99 100 100 100 82 100
Table III - Genotype of erythromycin resistant Gram positive cocci
G Staphylococcus aureus Coagulase-negative staphylococci Enterococci Streptococcus agalatiae
ene
No. of isolates % No. of isolates % No. of isolates % No. of isolates %
erm(A) 66 94.3 12 18.5 2 2.6 1 3.2
erm(B) 70 89.7 30 96.8
erm(C) 1 14 31 47.7
msr(A) 12 18.5
erm(A)+erm(B)
erm(A)+erm(C) 6 7.7
erm(C)+msr(A) 5 7.7
Not detected 3 4.3 5 7.7
Total 70 100 65 100 78 100 31 100
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