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MPUUNSD o/ Bhst MMM SHR FTtzALelStmAl
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3285 U o 2 S S| A & A A St 652 Aol gt WA ES GolESkt) ol T A3 g
o2 EMUYARAE S ol gty TFEAAANNSE o] &3] EM WA F-3 2 S E= 24T
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A 1t gA 2 AAF 23 EM YA &L 9.8%°] % 2.1 clindamycin®} tetracycline WAl &-& 7t
7+ 8.8%2} 18.3%°] 21 t}. Ofloxacin, levofloxacin 2 chloramphenicoldl] &= t) & 7}=4] o] i th. EM WA
ol 38 X5 7P 0] 87.5%| A2, ME 0] 9.4%, =3 ©] 3.1%°] ATth EM W/ - 2 &4
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FHaoR 3 A Aok
3t} S. pyogenes= YA ol A AAH SR o}
7hA W Bazh gle1,3,7]. 2eiy iy dof gk
FHukgo] )t ¢ S0 2 A A 2= erythromycin (©]
3 EM)Z} 2-8 macrolideAd] &7 A 7} Al A Q159 X &
o ol ALgE LY H et vEe e e
ol A EMe| tj g WA &2 S77F s 3 vt -2y
ol 4 ©] EM U) A £-& 1994 2%[8], 1998 16%[9], 3
ol & 46%[10]2 1 EJh AAEL A T3] <o A
1995d EM WA E0] 25%[11]°l A4], 20023 51%[12]=
SJeb 271 A S Had v AT,

S. pyogenes©] EM |2 2 34 W3l 2 554 &
Zof o3t} A W3l 2 g A2 2 erm (erythromycin
ribosomal methylase) 2 2Fol] 23] A4 H meth-
yltransferase7} 23S rRNAE- dimethylationd}o] WA S
Bl erm FAAE R 21 THE EFT £ UE
t| S. pyogenesol| 5] EM WAl & F & ermB ¢} ermA 74 A}
o o3 RAog I A tH13,14]. mefA (macrolide
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efflux) GAAE S5 §20 ol gL BTHIs),
gt Al o th3k WA 3 d 2 EMY clindamycin (©] 3}
CC) #A Z 3o uba} 74 & (constitutive resistance),
% ¥ (inducible resistance) 2 M3 o 7 B 73t} $-7
vetell A S. pyogenese] EM W/d &0l vl-¢- 30 = EM
W71 e A3 AFE BA &t £ AFolA = 2004
W AFAGY A% 250 AT BelE S
pyogeness 7402 EM WA &S AH 1 o]He 2
shst ] e T, Ea EM U714 S 7] e EM
AxA I EM WA AR ermBe}t mefA F &S A}
s,

2004 1044 129742 2 A FA ol 953 ]
Mo 2EFas PR P71 E 49 Fgolt 45t
Pt 2EEA 23513 PO TGS A
o B FAW 24 BARSGmY FAE
S, AFA el 2R BAEF Gt AAEEY
RE WFOR Atk A 25 UROE $H Aw
g AA BAe ol 38 Wil 2ol hoA &

422 2] W 9FE o G A (BAP, obAHA] oF, A%
eI Phn 292 ool AU §A Mol

FAAZ F v Frlell B o 35Cel A 16-18A] 3 vl &F3h
o] BAPO|A] &4 838 (B-hemolysis) S Kol Z 1 3|4

Aol kg # 8} bacitracin T] 2~ 3.(0.04 U)¢} g}l ~2-
#H (Seroiden Strepto Kit, Eiken, Tokyo, Japan) 0. 2 57
3tA . S. pyogenesZ FAH H 3280 FE YO B2 I
AR5 AR E BRI Aoz DA A
g+t Al & EM, CC, tetracycline (©] 3} TC), ofloxacin,
chloramphenicol (Sigma-Aldrich Co., St. Louis, MO, USA)
7} levofloxacin (2] & <k, A &) & 65| At Z42te] 3
A= ezl WRiol wel gefAzl F A 31463l
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123, W=, Ao

on FEH9E 0.016-128 mg/Lo] AT sk of =}
@ S Mueller-Hinton brothel] 3 3} 0.5 McFarland
T2 B33 o] 1110202 3] A skd vt AA| A 2k
Steers replicator (pin 27 - 3 mm)E A 10%2} HoF
NS 5% 9 Mueller-Hinton A W) A o] TS HE3s)
3 35¢Col A 24A] F vl &F & National Committee for
Clinical Laboratory Standards (NCCLS)Oﬂ A A= o
7% (breakpoint) 7] o] uke} 54 14 TH16]. 4 = 2l
T2 = Streptococcus pneumoniae ATCC 496195 Al-&-
asie.
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2. EM U4 =2 & WY REXIE A

1) EM UM E8HE ZAl

olF t23a o s EM WAZHY & FASHA
t}. EM t] ~ 3¢} CC t] 23 7}4A ] ﬂa}?— 15cm @
o, F 7k BF WA 25 #4F, EMd = WA
oM CCol&= A A5 M3 o2 A etaitt. ghd
EMell = Ul oln CColle 24 e U/d A EMd
olste] CC AA 7} FolA A At RFo] DIEEH =
Holz= A fde fred o2 & ot vh17].
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2) EM LM FEXE ZA

AccuPrep Genomic DNA Extraction kit (Bioneer, % 9,
FE)E ol &3to] BAPI A At Aoz R 44
DNAE FZ%3}9 21 AccuPower PCR PreMix (Bioneer)
& o] &3l FAAE SE3A Y. ermBo} mefA - A}
= 7 A1EA 1 ,uL (100 pmol)@} DNA &9 2 L, =/
16 pLE 412 % thermal cycler (GeneAmp PCR Systems,
Model 9600, Perkin-Elmer, Wellesley, MA, USA)E o] &3}
o] 94 13,52C 13,72C 138 74 S 308 uhislo] =
23k & 274 kA THISI

Table 1. Susceptibility of 328 isolates of Strepfococcus pyogenes to six antimicrobial agents by agar dilution method

Antimicrobial MIC (mg/L) Percentage of isolates
agent Range MIC;, MIC,, S R
Erythromycin <0.06- >128 <0.06 2 90.2 9.8
Clindamycin <0.06->128 <0.06 0.25 91.2 8.8
Tetracycline <0.5->128 <0.5 64 81.7 18.3
Ofloxacin <0.5-8 1 2 99.7 03
Levofloxacin <0.5-8 1 100 0
Chloramphenicol <0.5-8 4 100 0

Abbreviations : S, susceptible; R, resistant.
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Table 2. Comparison of antibiotic resistance rates (%) of Streptococcus pyogenes by the location of schools

Rural Urban
Antibiotics Munsan Gumsan Manggyeong Chunjun Total
(n=75) (n=104) (n=111) (n=38)
Erythromycin 13.3 164 4.5 0 9.8
Clindamycin 133 144 2.7 0 8.8
Tetracycline 40.0 21.2 72 0 18.3

n, number of S. pyogenes strains.

Table 3. Distribution of erythromycin (EM) resistance genes and MIC ranges to EM, clindamycin (CC) according to EM

resistance phenotypes

EM resistance genes MIC
Phenotypes No.
mefA ermB EM CcC
cMLS; 28 0 28 >128 32->128
iMLS, 1 0 1 4 0.12
M 3 3 0 8-16 0.03
3. SHYH 7} 15.6% (75/4797)0) ek, el 13 Ao 93

7} st S. pyogenes?] EM WAl & vl w9} o] A EM
WA E3e] vl e w-testE o] &3 FAIA FAdS
HE kT PEko] 005 o] 8kl 7% o] & zfo] 7t 31‘3}3’—
'H_‘%O}‘M

2

1. 8. pyogenes 22|12 U M LHHEE

235189 25384 A=A S v ksle] 3280 o2
B S pyogenes7]— EolEo] 14.0%2] &S BTt
FH 2 g

\1.15

t st S pyogenes £ &S S

/ ERES
g7} 18.8% (10455492 7P £tm £22 58w
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Fig. 1. Change of erythromycin (EM), clindamycin (CC),
and tetracycline (TC) resistance rates of Streptococcus
pyogenes in Jinju between 1995-2004.

oo

BAZESTHE 11.6% (111/9599), A A =38
10.6% (38/359%8)°] wt& &< i 1 THP<0.05).
Fas A ew NGd FEA 24 FAIA BM
WA EL 9.8%° ]O‘P_Uﬂ,CCqTCW@‘EL 7} 7t 8 8% <}
18.3%°] 1 t}. Ofloxacino]| &= 1 #F o] WA S Hol
03%2 WA ES H3 2™ chloramphenicol¥} levoflox-
acind| = BE 7571 A S H G tH(Table 1). 1A
ol 5146 25 ms} Aol 128 25 el EM

A &7kl 9@ ato] 7 A THP<0.05). S EM,
CCELTCUYAEE §Ho X3 Bz 5emr) 22
133%, 13.3% 2 40.0% o|Qon, A 2=8tmE= 247}
16.4%, 14.4% 2 21.2%0°] Q. t}h. &3 Aol 9] =3 47
=g g WAHEL 27 45%,2.7% LD 712%°] o,
dAzSdme A FFA WAL Bl FFE T
Z% ¢ %) TH(Table 2).
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Fig. 2. Change of distribution of erythromycin resistance
phenotypes of Streptococcus pyogenes in Jinju between
1995-2004.
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S. pyogenesol| 2|3 AEA 1 S22 ¥|3t 5 T/
Szt Al 1 A8} S pyogenese] A A|A S o

Al HA Bz v &, Bt Rlo| A B2l 9 S. pyogenes
A W E R AP AL A oloF GrH19]. S
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Al e NES 5 Qe FE eEAE Ao o %ol
2w gk B Qo e A 47 E 4 B4l
= 2000 o] Fe] 2FFAYE 22 S pyogenes2]
EM WA E 2 WA7 A& A5 H k). S. pyogenes H-2
& 140%™ vl /) 25w F il HExF
g e AAEo] 199593 2002 d o = QA F0l] S Al ¥
3t v} 21t} 19954 o] = 18.5%, 20023 ol = 16.9%°1] H] 3}
20043 o = 11.6% = 2] A EUAThHP<0.05)[11,12]. A
FA G ] Gl WA ES ZAAZIE R B 1995
A% A WA E°] EM 25%, CC 9% A, 20023 o] =
EM 51%, CC 34% = §-o|a}7] Z7}atdeh11,12]. 121}
2 AFZ 3 20043 EMY CC WA E<] 22 9.8%}
8.8% & 4] 517 7+ 8} tHP<0.05)(Fig. 1). EM WA &
o] B3} 21 d gkl 5uj o]} = Yrolx] 11, 1013 Aol H] &) A
o) o) 72 AL W nEA A 19
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EM WA &o] 19759 62%7+A] Z7}8F) 21 H27] 1980
ol EM WA Eo] 05%= AA 3] 7Hastd (28],
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A Decrease in Erythromycin Resistance Rate of Streptococcus pyogenes
in 2004 in Jinju
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Department of Laboratory Medicine, and Institute of Health Sciences', Gyeongsang National University School of
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Medicine’, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background: The erythromycin (EM) resistance rates and emm genotypes of Streptococcus
pyogenes could vary by geographical location and study period. The purpose of this study,
involving a large number of children, was to determine EM resistance rate and its resistance
mechanism of S. pyogenes, and to compare these results with those of previous studies performed
at the same area.

Methods: Throat cultures were taken from 2,351 healthy children of four elementary schools from
October through December, 2004 in Jinju. A total of 328 strains of S. pyogenes were isolated.
Antimicrobial susceptibility test was performed by the agar dilution method against six antimicrobial
agents. The phenotypes of EM resistance were evaluated by the double-disk diffusion test and the
frequency of ermB and mefA genes was determined by polymerase chain reaction.

Results: Resistance rates of S. pyogenes to EM, clindamycin and tetracycline were 9.8%, 8.8%
and 18.3%, respectively. Almost all isolates were susceptible to ofloxacin, levofloxacin and
chloramphenicol. Constitutive resistance (CR) was observed in 87.5%, M phenotype in 9.4%, and
inducible resistance only in 3.1%. The ermB and mefA genes were present in 90.6% and 9.4% of
the isolates, respectively.

Conclusion: The resistance rate to EM of S. pyogenes was 9.8% in 2004, which was a large
drop from the 51% shown in 2002. CR with the ermB gene was predominant, suggesting that most
of the EM resistant isolates have a high level of resistance.

(Korean J Clin Microbiol 2006;9(1):51-57)
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