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Abstract

b

We studied the antibiotic resistance profile and its coding gene among 58 strains of Streptococcus pyogenes isolated

from pediatric hospitals in Busan from January, 2005 to September, 2008.

Most of the isolates showed inclination of susceptibility to 7 tested antibiotics such as ampicillin, chloramphenicol,

cefotaxime, vancomycin, tetracyclin, erythromycin and clindamycin

examined by disk diffusion method and MIC

method. Especially, All of the isoaltes were absolutely susceptible to ampicillin, cefotaxime and vancomycin by both

method. By comparition of each method, chloramphenicol was shown to intermediate susceptibility (5.2% and 20.7%)
and tetracycline was shown to resistant (3.4% and 10.3%) and intermediate susceptibility (1.7% and 15.5%) and
erythromycin was shown to resistance (1.7% and 3.4%) and intermediate susceptibility (1.7% and 0%, respectively).

The results were similar by both methods

In the other hand, antibiotic resistant genes were detected by PCR as 1 tet(M/O/S), 1 tet(M), 1 tet(O) and 1 erm(B)

in the case of tetracycline and erythromycin, respectively.
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EE By¥ 453 10% glycerole ¥ TSB broth
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By ¥ #FE 5% sheep blood agarell 35T wHjeF7]
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t)A~= g2PHL Becton Dickinson (BD; USA), MICH
2 tetracycline, chloramphenicol, vancomycin, ampicillin

o
=
[e)

R

2 Sigmail(taly), erythromycin, cefotaxime Duchefa
AF(Netherland), clindamycin< Tokyo Chemical (Japan)

of Aok 247 Abgated o] 2}7he] St Table 13} 2.

O -1

2) 923 84 (Disk diffusion test)

A3 g2PHL2 Clinical and Laboratory Standards
Institute (CLSI, 2006)%% 9 2008 oA 74
FAEH ARG RS FHRAATD e wel AR
t}. QoksAH 5% defibrinated sheep blood (Oxoid,
England) & ¥-& Mueller Hinton agarel] < w3k
T ZAA Y3 E &I 5% COx F27]0lA
24 A1 7F wjekstt). wjoF 3 electronic digital caliperZ ©|
& clear zone® =17|& =A3dta CLSIE 7)=o) wet 7+
T8 9 UdE A=

3L
ar

EX%

3) MIC test

CLSI (2006)94 S w2008 Al 7t
Ba ZenAdTd)e it
oP‘ﬂ “W 7‘7‘4 FAAAE 1,024 p8/me2

o e

1 ¥

Table 1. The range of antimicrobial agents used in this study

Antimicrobial agents

Disk diffusion test (ug)

MIC test (ug/ml)

Ampicillin(Am)
Chloramphenicol(C)
Cefotaxime(CTX)
Vancomycin(Va)
Tetracycline(Te)
Erythromycin(E)
Clindamycin(CC)

10
30
30
30
30
15
2

0.125 ~ 258
0.0156 ~ 1024
0125 ~ 512
0.0156 ~ 1024
0.0156 ~ 1024
0.0156 ~ 1024
0.0156 ~ 1024

Table 2. Determination of susceptibility,

intermediated resistance and resistance of bacteria to seven

antimicrobial agents by standard CLSI - disk diffusion method.

Antimicrobial agents Resistance Intermediate Susceptibility
Ampicillin(Am) - - >24
Chloramphenicol(C) <17 18 ~ 20 >21
Cefotaxime(CTX) - - >24
Vancomycin(Va) - - >17
Tetracycline(Te) <18 19 ~ 22 >23
Erythromycin(E) <15 16 ~ 20 >21
Clindamycin(CC) <15 16 ~ 18 >19
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FoE wE F oulg] 50ue lysed horse bloodS #H7f
3t cation—adjusted Mueller—Hinton broth® ¥+
(A2 well2 1040) U—form 96 well microplateo] &
AAE date sEe 28 SRR RkEo] 3 WA wellel
50 i WA B Ageh S5 o FES ZH7He] well
of F8FaL 35Tl 24A1%F goF wjeFst) whx
well> FAAE 9x &3 gxz2row ARt A3s
gH1sk 4= = HAFEE CLSI criteria (2006)© wh

4) /A WY 7ARE AE

A WS dehl= AR AE2 single
PCR,¥ multiplex PCRZ o]&3al3itt #old 5=

TSBell 35CellA] 24417k wljof & ALg, wiofE<A DNA
9] #%2 AccuPrepTM Genomic DNA Extraction Kit
(Bioneer, Korea)& AFE3}S0H
Table 4. ¢} 2t ©ol& primer & em(A), erm(B),
erm(F), mef(A)& macrolided] (erythromycin) 2] W43
fFraztel™ tet(M), tet(0), tet(S), tet(M/O/S), tet(K),
tet(L)2 tetracycline®] W/d-f-d=}Fo]th,

AHEE primers&

Single PCR

tet(M/O/S),  tet(K), tet(L), erm(A), erm(B),
erm(F), mef(A)gene®] 53 Sapkota -5 (2006) 2] %
WS Wgat?. @okelabH single PCRS mixture
(1unit® Taq polymeraseZS 3% (Bioneer, Korea) — 2
2 10mM dNTP (2.5mM), 1X PCR buffer) Z}7}+<]
primer (100pmol) 22} 0.15x, 2402 whole—cell
DNAES %1 HFFE SHTE 20u= %51 PCR 4
Al&F3ATE. AFE-717]= Thermal cycler (Bio—Rad, USA;
PTC—-100, MJ Research CO., MA, USA)°]" PCR A}
olF ARk 96 CelA 3%  fXstel DNAE
denaturation*]Zl 3 96°C 30%, 55C 1%, 72T 282

35 cycle ¥HE38}Y] primerE annealingstal, 72C 10%

Table 3. Determination of susceptibility,

< fA8IA DNA® polymerizationz4S ¢k=3tr}, o
PCR AHES 1.5% agarose gelel loadingdix] #7]1%9%
3t % BioCapt MWTM program< ©]-§ 33},

Multiplex PCR

tet(M), tet(0), tet(S)gene®] %3 multiplex PCR
S A8 O™ mixture (2.5unit®] Taq polymeraseZ
3t (Bioneer, Korea) — 2102 10mM dNTP(2.5mM),
1X PCR buffer, 7402] 20mM MgCl2)°ll, tet(M) 3}
tet(S) primer(100pmol) Z+7+ 0.25u, tet(O) 0.65ul,
10¢09] bacterial DNAE ¥l HFFE THTE S50uE
Y3 PCR AAEITE $%& 22324771 534
PTC-100tm 71715 °l-&at3lom 94CeA 18 FAst
o] DNAE denaturationA]Zl & 94C 1+, 55C 1+, 7
2C 1.5%% 3b5cycle ¥HE38}9 primerE annealingdlal
72T 535 FA814 DNAS polymerizationZ2F2 25
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1. SR 24N AR

1) 923 1Y (Disk diffusion test)

Aedsa QISVHAECA  ®EsE F 5879 S
pyogenesel thadl 7%F2 3<tA| (ampicillin, chloram—
phenicol, cefotaxime, vancomycin, tetracycline,

erythromycin, clindamycin) ol thdt tjA3 SAakbief 9]
8t 1A S AR A Table 63 2t} HaEl9 58%

intermediated resistance and resistance of bacteria to seven

antimicrobial agents by standard CLSI - MIC test

Antimicrobial agents Resistance Intermediate Suceptibility
Ampicillin(Am) - - <0.25
Chloramphenicol(C) >16 8 <4
Cefotaxime(CTX) - - <05
Vancomycin(Va) - - <1
Tetracycline(Te) >8 - <2
Erythromycin(E) >1 0.5 <0.25
Clindamycin(CC) >1 0.5 <0.25
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Table 4. Synthetic oligonucleotide primers used for PCR
Gene Primer Sequence(5 -3 ) size(bp) Reference
erm(a) TCT AAA AAG CAT GTA AAA GAA i AR Sapkota
CTT CGA TAG TTT ATTAAT ATT AGT (20006)
erm(B) GAA AAG GTA CTC AAC CAA ATA 638 A R.Sapkota
AGT AAC GGT ACT TAA ATT GTT TAC (2006)
erm(F) CGG GTC AGC ACT TTA CTA TTG 465 A R.Sapkota
GGA CCT ACC TCA TAG ACA AG (20006)
mef(A) AGT ATC ATT AAT CAC TAG TGC 348 A R.Sapkota
TTC TTC TGG TAC TAA AAG TGG (2006)
tet(K) TAA AGT AAT GGT ACC TGG TAA ATC AAC 360 A.R.Sapkota
GCT AGC CAC TCA TAG TTG TAA AC (2006)
tet(L) TCG TTA GCG TGC TGT CAT TCC 267 A R.Sapkota
CGG CTA CAT TGG TGG GAT AC (20006)
. GAA GCC CAG AAA GGA TT(C/T) GGT - A R.Sapkota
weiM/O/S) GTT TAT CAC GGA AG(C/TIGC(A/TA 685 (2006)
tet(M) GTG GAC AAA GGT ACA ACG AG 406 LKNg at el
CGG TAA AGT TCG TCA CAC AC (2001)
tet(O) AAC TTA GGC ATT CTIG GCT CAC 515 LK.Ng at el
TCC CAC TGT TCC ATA TCG TCA (2001)
tet(S) CAT AGA CAA GCC GTT GAC C 667 LK.Ng at el
ATG TTIT TTG GAA CGC CAG AG (2001)
Table 5. Sample distribution by sex and age
ages age
8 total g
sex 1 2 3 4 5 6 7 8 9 10 ~
male 37 1 - - 26 5 1 - 2 1 1
female 21 - - - 9 7 - 1 - -
e Y] tAlels AdS vedideh - @ tetracycline  WA365(10.3%), S 95

o
Aoz AHHEM ampicillin, cefotaxime, vancomycin
2 BE #FolA S YERNSIAL, chloramphenicol
2 3FNA FAE (5.2%) S, YHAE AAEE e
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F(1.7%), clindamycine & 74 S (12.1%)
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2) A= 32 (MIC test)
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tet) ¥} tet(K)gene> AEHA HFig. 1, 2, 3). A 2 FNAEES ekl 25 i8] single PCRS A4
sbA ret(M),  tet(0), tet(S) genedll widl] AT A 1504 erm(B) geneo] HE HUOH erm(A),
multiplex PCRE] A3} ter(M) 15, tet(0)7} 1572 el erm(F), mef(A) gened HAZH A 94tth(Fig. 7).

Al 247y Yebstth(Fig. 4, 5, 6). &, Erythromycineof U

Table 6. The results of antimicrobial susceptibility test by disk diffusion method.

Antimicrobial agent Resistance (%) Intermediate (%) Susceptibility (%)
Ampicillin (Am) 0(0) 0(0) 58(100)

Chloramphenicol (C) 0(0) 3(5.2) 55((94.8)
Cefotaxime (CTX) 0(0) 0(0) 58(100)
Vancomycin (Va) 0(0) 0(0) 58(100)
Tetracycline (Te) 2(3.4) 1(1.7) 55(94.8)
Erythromycin (E) 1(1.7) 1(1.7) 56(96.6)
Clindamycin (CC) 0(0) 7(12.1) 51(87.9)

Table 7. The results of antimicrobial susceptibility test by MIC method

Antimicrobial agent Resistance(%) Intermediate(%) Susceptibility (%)
Ampicillin (Am) 0(0) 0(0) 58(100)

Chloramphenicol (C) 0(0) 12(20.7) 46(79.3)
Cefotaxime (CTX) 0(0) 0(0) 58(100)
Vancomycin (Va) 0(0) 0(0) 58(100)
Tetracycline (Te) 6(10.3) 9(15.5) 43(74.1)
Erythromycin (E) 2(3.4) 0(0) 56(96.6)
Clindamycin (CC) 0(0) 3(5.2) 55(94.8)

6 12 14 16 18 24 31 32 M 35 36 38 40 42 45 47 S.pyogenes

Fig. 1. PCR analysis of terL gene (267bp) from tetracycline resistant S, pyogenes,

6 12 14 16 18 24 31 32 M 35 36 38 40 42 45 47 S.pyogenes

Fig. 2 . PCR analysis of rerK gene (860bp) from tetracycline resistant S, pyogenes.
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6 12 14 16 18 24 31 32 M 35 36 38 40 42 45 47 S.pyogenes

— 685bp

Fig. 3. PCR analysis of terM/O/S gene (685bp) from tetracycline resistant S, pyogenes,

6 12 14 16 18 24 31 32 M 35 36 38 40 42 45 47 S pyogenes

— 406bp

Fig. 4. PCR analysis of tetM gene (406bp) from tetracycline resistant S, pyogenes,

6 12 14 16 18 24 31 32 M 35 36 38 40 42 45 47 S.pyogenes

Fig. 5. PCR analysis of tetO gene (515bp) from tetracycline resistant S. pyogenes,

6 12 14 16 18 24 31 32 M 35 36 38 40 42 45 47 S.pyogenes

Fig. 6. PCR analysis of rerS gene (667bp) from tetracycline resistant S pyogenes,

erm(A) erm(F) erm(B) mef(A)
6 14 S pyogenes M 6 14 S pyogenes M 6 14 S pyogenes M 6 14 S pyogenes M

— 638bp

Fig. 7. PCR analysis of emm(A), em(F), erm(B), mefA) gene from Erythromycin resistant S, pyogenes.
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