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Background: Streptococcus pyogenes is the most com-
mon cause of bacterial pharyngitis. T antigens and
emm genotypes are essential markers for an epi-
demiological study of S. pyogenes. Macrolide resist-
ance of S. pyogenes is a serious obstracle to suc-
cessfully treating a sore throat.

Methods: One-hundred forty-seven strains of S. pyo-
genes isolated from healthy school children in 2006
were subjected to T typing and emm genotyping. A
disk diffusion method was applied for several anti-
biotics. A double disk diffusion test was performed to
evaluate the phenotype distribution of macrolide re-
sistance.

Results: Among T antigens and emm genotypes, T11
(19.7%) and emm78 (16.7%), respectively, were the
most common in 2006. Both T5/27/44 (2.3%) and
emm44/61 (9.1%) declined to a great extent from
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about 29% in 2004. The rate of resistance to anti-
biotics were 11.6% to erythromycin, 4.8% to clinda-
mycin, 21.8% to tetracycline, and 7.5% to ofloxacin.
M and cMLSg phenotypes were 52.9% and 41.2%
respectively.

Conclusion: T typing and emm genotyping proved a
dynamic change in their distribution in 2006 com-
pared to the results of 2004. Erythromycin and clin-
damycin resistance remained low as in 2004, where-
as ofloxacin resistance increased slightly. M and
cMLSg phenotypes were equivalent in 2006, whereas
cMLSg was predominant in 2004. (Korean J Clin Mi-
crobiol 2009;12:6-10)
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Fig. 1. Change in the distribution of
T types of Streptococcus pyogenes
between 1995~2006 in Jinju.
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Fig. 2. Change in the distribution of
emm types of Streptococcus pyogenes
between 1995~2006 in Jinju.
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Streptococcus pneumoniae ATCC 491695 A-&3}9ich
5. Macrolide LHA EHE

Erythromeyin®} clindamycin T3 7F4S 1.5 cm Hojred,
clindamycin®] AAIN Z7]7} erythromycinol] 23l F-=5 WA
o) e Fobie Bte] A/IA DAL o] A%
A D’ FElE VERIA E =, ol F fEEeE Aot
ek Fel7F el Al 25, erythomeyin WA, clindamycin
A Holwl MYo2 Relehan, % 7bA aHAle] B of
A& Hole 7% TAY(MLSp) 22 FJsEl3,6].
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Macrolide WA #F5 tidez WA FAAE AEsksich
AccuPower DNA extraction Kit (Bioneer)& o|-8-s}o] o4
DNAE FZ3F % AccuPower PCR PreMix Kit (Bloneer) o]

o}o:l erm(B) erm(A) Y meflA) FAAE =590t SA
Ab ZFZ-L2 04°CollA] 14, 52°CollA] 18, 72°CollA] 18 A&
302] AZlow], ZEALE 1.5% o722 Al 17| E ko]
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Table 1. Antibiotic resistance of Streptococcus pyogenes isolated
from three elementary schools in Jinju, 2006

Erythro- Clinda- Tetracy-

School . . . Ofloxacin*
mycin mycin cline
Munsan 63 5(7.9) 3 (4.8) 9 (143) 4 (6.3)
Gumsan 11 0 0 3273 0
Chunjun 73 12 (164) 4 (55 20 (274) 7 (9.6)
Total 147 17 (11.6) 7 (4.8) 32 (21.8) 11 (7.5)

12.9%, emm5+< 9.9%AtHFig. 2). emm FAAH o] FH ) A
ke 78 2% ik TaHlo] BARA 9he TR ol
B emm22 10572 SAEQL, 7€} emm3 2F, emmS 35,
emm6 25, emm9 157, emm12 257, emmA44/61 15+, emm77 155,

unknown 2% theFsloict.
4. %ol-A x.“ LHA-IE

W 253 m] A WSS o2k Rol7h IBA A
HoZ erythromycin 11.6%, clindamycin 4.8%, tetracycline
21.8%, ofloxacin 7.5%2] WAES HAth(Table 1). HUA=
3} chloramphenicololl A& Hol= FF+= $iQich

TR
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4 fAARE Bl el
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Table 2. Comparison of antibiotic resistance rates, macrolide resis-
tance phenotypes and genotypes of Streptococcus pyogenes between
1995-2006 in Jinju

1995 2002 2004 2006*

N of GAS isolated 85 98 324 147
Resistance rates (%)

Erythromycin 25.0 51.0 9.8 11.6

Clindamycin 10.1 33.7 8.8 4.8

Tetracycline 38.0 39.0 18.3 21.8

Ofloxacin 0 4.0 0.3 7.5
Resistance phenotypes (%)

cMLSg 34.0 64.0 87.5 41.2

M 66.0 34.0 9.4 529

iMLSg 0 2.0 3.1 5.9
Resistance genotypes (%)

erm(B) ND 65.0 90.6 50

mef(A) ND 33.0 9.4 50

No isolates were resistant to chloramphenicol or penicillin.
N (%)
*Six of the 11 isolates were intermediate resistant to ofloxacin.

Abbreviation: ND, not done; GAS, group A streptococci.
*Two isolates of cMLS and five isolates of M phenotypes were not
tested for resistance genotypes.
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20064 RIZTA|Y ZSOMO|N 22|=l Strepfococcus pyogenesd)
T QAZL emm QTAY U TN Ui

HH&A: Streptococcus pyogenes= AT Q15742 71 &3k Aololul TEAT} emm TR S. pyogenes] k=4t
g4 20061 7A7}gE 25t Alle 2 BelEl 147759 S pyogeness HF2E THL B emm AR HAAE A8
th tz S S ol &sle] Al A AAE AlBsla, olF Ha= SMPH 2 & macrolide WA RS =
3laAck

1k 20064l TI1 (19.7%), emmT8 (16.7%)0] 714 T8 Bo] ek, 2004 29%2] 7h4 =8 WSS BT T5/27/44
= 2.3%, emmdd/61= 9.1%E Trastlcth YA WA &S erythromycin 11.6%, clindamycin 4.8%, tetracycline 21.8%, 2
ofloxacin 7.5%At}. WA F8¥-> ME o] 52.9%, cMLSg3 ol 41.2%3ct.

AE: TEAE T emm F7AA AAE 53l 20041d01] vlsl 200610l T E3Eoll T W37} S-S & T UL 2004
1 o] % erythromycin} clindamycin WA &2 YAl A= 2L I DA, ofloxacin WA &2 7 <5315 20040l =
cMLSg& o] -HalAIRE, 2006Wdoll= M 2 cMLSg EHF o] w23t T 5 Eivh [HErdA0|ME3t5|X| 2009;
12:6-10]
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