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Background: The prevalence of neonatal group B
streptococcal infection depends mainly on the colo-
nization rate of pregnant women by group B strepto-
cocci (GBS). Although the colonization rate of
Korean women by GBS is considered lower than in
other countries, recent data on the maternal colo-
nization rate of GBS are sparse.

Methods: From August 2008 to June 2009, swab
specimens from the anorectus, vagina, and urethral
orifice of a sample of 234 pregnant Korean women
were placed in new Granada medium (NGM-H), tube
medium (NGM-T), commercial NGM (NGM-B), and
selective Todd-Hewitt broth (S-THB) for 18 ~24 hours
in 5% CO, at 35°C. Agar dilutional antimicrobial sus-
ceptibility tests, serotyping, and PCR were performed
for GBS isolates.

Results: The colonization rate of GBS in pregnant
women was 11.5% (27/234). Of the specimen cul-
tures, 9.8% of anorectal cultures were positive, 8.1%
of urethral orifice cultures were positive, and 7.3% of
vagina cultures were positive. The detection rate of
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GBS in the different culture media was S-THB
(96.3%), NGM-B (92.6%), NGM-H (88.9%), and
NGM-T (85.2%). The distribution of GBS serotypes
was as follows: Il (29.6%), V and VI (22.2%), b and
Il (11.1%), and la (3.7%). 33.3% of GBS isolates
were resistant to erythromycin and 44.4% to clinda-
mycin. Among the nine erythromycin-resistant iso-
lates, eight were serotype V and VI, which are
erm(B) positive serotypes.

Conclusion: The colonization of pregnant women by
GBS, and the incidence of resistance of the GBS
isolates to erythromycin and clindamycin were higher
than those previously reported. Serotypes V and VI,
GBS serotypes that carry the erm(B), are novel sero-
types that have not previously been identified in
pregnant Korean women. (Korean J Clin Microbiol
2009;12:174-179)
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1. 23X} B ZAL

2008 8URE 20094 697 D71 Sl HAZ
kA e] QAR 23475 e R A, e =7 9 gEslell
A 747k 2700 Hre Hgo g AAE AMF st Stuart 5wl
Aol FEsto] ksl om, ZAAAT 3 24417 Well A7t
A AR Alelgicet. 3 el wE AAle A7FAlI=RE New
Granada Medium (NGM) 33l R 9} 4312 NGM ¥ Fhulj#]
(bioMérieux, Marcy-1'Etoile, France)ol] %3t % Todd-Hewitt
broth (Difco, Detroit, MI., USA) A&jufz]ol] HZEslic}. oh&
3k A9 W& APAIZS NGM FH ullRlol] HEsigirh
Todd-Hewitt broth (Difco) 41BJulZ](S-THB)= THBel| 8 g/
mL2| gentamicin (Sigma Chemical Company, St. Louis, Mo.,
USA)Z} 15 12 g/mL 9] nalidixic acid (Sigma)E % 7}sto] Az}
ik ZA7HAIzSE NGM #iZE 1 L] i 8ol S
HAA ol = 3 g, AR l= 10 g& W3 o 7]l proteose
peptone no. 3 (Difco) 25 g, soluble starch 20 g (Merck & Co.,
NJ, USA), morpholinepropanesulfonic acid hemisodium salt 11
g (Sigma), anhydrous Na,HPO, 8.5 g 92 & A As] 45 7}
sto] =2l WA S 17]5kelA] 727 HHd vy 50~55°CE
A8l & 1 Lol] 250 g glucose, 100 g sodium pyruvate, 20 g an-
hydrous MgSOs, 0.6 g methotrexate sodium salt, 0.02 g crystal
violet, 0.5 g colistin sulfate, 1 g metronidazoles “d7}s}o] o3}
Hg & 10 mLo} B HEA 50 mLE Ad7kstel NGM
HIHNGM-H) I N WA (NGM-T)Z Al=slicH13]. S-THB
+ 35°CollA] 18~24A17F wiekgt % 0.01 mL W0l S o] &3}
o] 5% HF NP Aol Alhiede & F » = 8 &8
< 29l S CAMP HFSF} latex 2% A8 (Streptex; Murex
Biotech Ltd., Dartford, England)o.2 I8} 3572
NGM HiA= 35°C CO, HE7|olA 24A17774A) e} glaL
NGM ujA|el| 4] F3hAljo]d AlcjuFstod GBSE #Helst3ict.
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GBS9| s#AGA 7 A= Clinical and Laboratory Stan-
dards Institute (CLSI)2] g3 4H[14]2.Z penicillin (Sigma),
vancomycin (-2, A-g) ceftriaxone (Sigma), erythromycin
(Sigma), clindamycin (Sigma), chloramphenicol (Z2%, A12),
tetracycline (Sigma)el] thslo] A3}t
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3. MLS; LY ESE A

GBS¢] macrolide-lincosamide-streptograming  (MLSg) WA
F8Y A= 5% HEFE S 7HE Mueller-Hinton 3H#Y
Zlel] 0.5 McFarland B2 23 FHLHE W02 3%
HLE % [5pg0] 379 erythromycin T2 =(BBL Microbiol-
ogy Systems, Cockeysville, MD., USA)®} 2 12 g9] clindamycin
Y23A(BBLYE YT Tul7|(F v&3 7gAtel gk Al
°F 15 mm)E ©]&3lo] ¥ vhy 35°C CO, Mik7]olA] 20~
2417} wjekstde). A3} FH5-2 erythromycinol] 21733t clinda-
mycin®] A7} Frix DA} FelE Hold FEA WAL
2, 3Pd3]AHollA clindamycinell WAelol ot D ezt ¢t
© At 784 WA LE, clindamycinol] ZHAJ oA D &

W7k S A9 M e 47 aj4sigi,

4. MLS; L FHE AHAL

GBS®| MLSg WA &A= polymerase chain reaction
(PCR) 2.2 73319t} GBSS] DNAT proteinase Ko} &/
FEZIEHE o] &3t 4231 AlE(Easy-DNA kit, Invitro-
gen Co., USA)E Ar&3to] oreldl 1~2709] RghollA] 3
Zolodek. MLSy WA F4AD erm(A), erm(B), erm(C),
erm(TR) B meflA) &S 9138 oligonucleotide A]%=<] 17]
A ool 919k 2k MLSs WA FAAR] erm(A),
erm(B) 9 em(C) HES 913 PCR HH &35S GBS
DNA FZ98 5L, PCR =410 mM tris-HCl pH 8.3, 50
mM KCl, 1.5 mM MgCl,) 5#¢L, Tag DNA polymerase
(Behringer Mannheim, Germany) 2.5 U, Z+2-2] dNTP 200 M
3 AMEA] 20 pmol& H7FE ¥ gol & FHDDW)E 7hst
o] & 139]7} 50 £ LE|A| 3 2 thermocycler (GeneAmp”™ PCR
System 9700, Applied Biosystems Inc., CA, USA)E o]-&3}o]
94°CollA] 58-7F 7428k & main cycle® 94°C 602, 52°C 602,
72°C 6025 353] uhEsla Zo g 72°Coll A 1087 ke
AZck MLS WA 542 em(TR) Bl meflA) A= 913
PCR HFS E3HE2 erm(A)S}F SL6lA] 2Ask3, PCR main
cycle 277+ 2elalgitt. MLS WA 542 erm(TR)S] PCR
main cycle 94°C 302, 42°C 60, 72°C 60%Z 303] HF2-3}
T, meflAYE 95°C 302, 56°C 602, 72°C 6022 303] WHEa}
Stk PCR "5 AHE2 agarose geloll4] A 7195(100 V, 30%)
3k & Ape]4dslell 4] DNA 95 #1813l marker+= 100 bp
DNA ladder (Gibco/BRL, LifeTechnologies Inc., Gaithersburg,
MD., USA)E A&823t}. ®8k GBS-R ACE detection kit (See-
gene, A1%)E o|-&3F multiplex PCRE WHAEHS &elsict.
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GBS9] EA¥ Hemolytic Streptococcus Group B Typing
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Sera (Denka Seiken Co., Ltd., Tokyo, Japan)®} coagglutination
(ESSUM Group B Streptococcus Serotyping Test; Bacterum
AB, Umed, Sweden)s Helslo] 7Asl9i )

e 1}

2347 JAIRS] A 17A17E] AR R H A
324199k ARl GBS EAFEES 11.5% (27/230)9.2H, 7
AW GBS HEEL FEFS 9.8%, LET 8.1% U A 7.3%
o] o]l 7 Aol A wiAM GBS HEES drTlelA]
S-THB 9.4%, NGM-B 9.0%, NGM-T 9.0%, NGM-H 8.5%%} 3L,
Q5= S-THB 8.1%, NGM-B®} NGM-H7} Z+HF 7.3%,
NGM-T 6.8%3}.2.H, Holl4= S-THB 7.3%, NGM-B2} NGM-
7} 2+t 6.0%, NGM-H 5.6%2] <=0]%tHTable 1).

YA Foll A BelEl 27752 GBS+ penicillin, vancomycin,
ceftriaxone@} chloramphenicolol] 5 7Aool eryth-
romycin, clindamycin?} tetracycline WAl &S 72+ 33.3%,
44.4%8} 85.2%SIcKTable 2). Erythromycinoll= 7HpFAJo] L
clindamycinel] W49 F5+= 437FF2A] clindamycin # & A)
57} BF 4pgmLich

Erythromycin W3 97F72] GBS MLSp WA A=
mef(AY7} 11.1% (/9L YHAE BF7F erm(B) F-4AH
7HAIL A2t meflA) FAAHE 7 19879 erythromycin}

clindamycin®] A& AsE= 2+ 2 1 g/mLI} 0.06 £ g/mLo
2 M 33889 MLSs A oI, erm(B) FAAHE 7141 8¢
F+ erythromycin?} clindamycin Z| & AIEE7} 256 ¢« g/mL
o]Ato g4 FAZ MLSy Alolglth GBS IAH B v
£ 1M10] 29.6% (8/27)2 7H =9kat, Vel VIE 22.2% (6/27)
2 Zdsglon b IIE 11.1% (BRNE EU&, lax
3.7% (12DE 71 9k ermB) FAAL GkAJQl 832
GBSt ZH7t 4527 FAE Vel VIOl L, meflA) FAAL <FA
Q1= gAY o] 1ol K Table 3).

R

ul=7 f5doll A= GBSell 93k Aot zhedvd o] fHET
Aol milg- =7] uell YAKE o] ¥Fo Agta} U4
ofl tigk A7} wekom, GBS HEF YJARE A&sly et
A Zohi= A el Al b Fo] e wodA)
AE o]-&3F Aot GBS 7 9] dldol] 2388 7L 75
AgPstar 9JrH10,15,16]. 1990t Eo] n]=ollA= GBS ¢
Shof gt ol shtAle] A8l 39de] A1A¥ol GBS
HIE7E 70% ZAEEIRSlle B star, wlFollAe] 414
GBS z7|7k%d2 vl 1,600 0] wHsle, 8orgo] Agsl=
Aol Ape] b Q38 7ol Agko & dolgla, Aok

q

by

Table 1. Colonization incidence of 234 pregnant women by GBS according to specimen type and culture method

No. (%) of positive samples detected by

Specimen type
NGM-B plates NGM-H plates NGM tubes Selective THB Any method
Vaginal 14 (6.0) 13 (5.6) 14 (6.0) 17 (7.3) 17 (7.3)
Urethral 17 (7.3) 17 (7.3) 16 (6.8) 19 8.1) 19 (8.1)
Anorectal 21 (9.0) 20 (8.5) 21 (9.0) 22 (9.4) 23 (9.8)
Total 25 (10.7) 24 (10.3) 23 (9.8) 26 (11.1) 27 (11.5)

Abbreviations: NGM, new Granada medium; NGM-B, commercial NGM, NGM-H, housemade NGM, THB, Todd-Hewitt broth.

Table 2. Activities of antimicrobial agents against 27 isolates of group B streptococci from pregnant women

MIC (#g/mL) Percent
Antimicrobials

Range MICso MIC90 S 1 R
Penicillin G 0.03~0.06 0.03 0.03 100 0 0
Ceftriaxone 0.06~0.12 0.06 0.06 100 0 0
Clindamycin 0.06~ =256 0.06 =256 55.6 0 444
Erythromycin 0.06~ =256 0.06 =256 66.7 0 333
Chloramphenicol 2~4 2 2 100 0 0
Tetracycline 1~64 32 64 14.8 0 85.2
Vancomycin 0.5 0.5 0.5 100 0 0

Abbreviations: I, intermediate; R, resistant; S, susceptible.
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Table 3. Distribution of MLSp gene and serotypes of GBS isolated from pregnant women

No. (%) of serotype

MLSg gene Total
Ia Ib I 111 \'% VI

erm(B) 0 (0) 0 (0) 0 (0) 0 (0) 4 (50.0) 4 (50.0) 8

mef(A) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 1

ND* 1 (5.6) 3 (16.7) 3 (16.7) 7 (38.9) 2 (11.1) 2 (11.1) 18

Total 1 (3.7) 3 (11.1) 3 (11.1) 8 (29.6) 6 (22.2) 6 (22.2) 27

*No. of isolates that MLSB resistant gene was not detected.
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GBS H AR5 Zohl7] SsliAl= GBS wliek okdEol
= 95 Adsljof shAIRE 914152 GBS Ei&& A3
© T B9l glow, A AA7AA7F GBS A E
P =th15,16]. £ Aol = drFlollA o] HAEEol
A =9k} Dillon S[17]2 Escherichia coli®} ST ©]2]
o] FEoll o3k Ao} Zhedvd2 JAIR-S] Al Aol ofs)
of WhAE|m g QlAIRe] A7 AleA] EelEl= GBSE AW
GBS?| 2937 7hsAdo] Erkal FA+3ictk. Boyer 5{18]<
2 vfekoll A GBS7} Bl=A] ekskort 2ol A GBS7} &
= AR 17%7) AlAfotol] GBSE Aohdhg Harste] 27k
ol A1 GBS} el 41471 GBse] 919 % olie A1
Aotoll sk 2oz Agkeia i
A4 HAAAG AR Tk ATl AT
EAg), a8 a2 QJARA GBS EaA AES 213 A

= THB HlAIE 7|%& }o] nalidixic acid$} gentamicing %
7FslA colistin?} nalidixic acids 718 wiA & 14} wiA| =
AA3Iel15,16]. olist AHAiA = JA1He] GBS 7%
ofl 7} §<3k W o| AR} Staphylococcus7} FAE & 7497
wow, wekd ol s ghuA] o] chA] AlcheleF ok sl wh
o] giet. olef] Hlell NGM- #9ke.2 GBS S22 1A 22l
3k = 9l wiok 3 6A17F Mol 44.4%, 12417 Well&= 81.5%
= AES 7 de AE Ao gA g el JicH13]. 94l
59 GBS HAl Aol FahefAnkE A-8S wle Hate]
50%7H A 9148 AIHE B 4 lckar shu16] £ Al 9
3 NGM<> S-THB9} AR AEE3 H3lvh

GBS+ penicillnol] ZHFAlo]™ | penicilln®] &+ (antimicro-
bial spectrum)®] 57| wliiZoll 1415 GBS HFAe] ol &
FA9] ABFAZ penicilling FASFL ATH15]. Penicillin
IFZ vl EEA HAHo] gAY o41H wie oix|ek
A2 clindamycino|t} erythromycing HAFgkc}t. 22 1990
dd] FHk o] 32 GBSY] erythromycin} clindamycin WAE
o] Zrkete] ol ekAlell Ui YFARFAAAT B
= AeH9,15]. AR} 5ol 199515 {JAlFollA F2l3 GBSE]
clindamycin@} erythromycin WAl E-2 13.3%$} 5% oW 11]
B Aol A 44.4%8) 333%2 FA F7Felde). wdk oAl
Hol GBS AP oA A I1]eIA= b 483%, Ia
24.1%, 11 20.7%2] AR B A tolA s X3 1110]
29.6%E 71 =9kar, o] Aol SRW AL vl vie] 7t
7y 222%% A Z7slem, 1a9} Ibe 3.7%%} 11L.1%E &
23| Zhazsigich. QR E 7173E A R4 2l GBS
ollA VISt VIo] 27} 36%9} 25% 2 71 &3t dAeoz 1
318 v} QJeH19]. GBS €A 3> MLSg WA Aol A=
ol 53] vel 12 7439 MLSs WAS Uehll= vlert =
tH20]. ¥ A7ollAE= Y ve VI GBS+ 24 66.7%7F
erythromycin} clindamycinol] 2% WA Q1 FA43F 2] MLSg %
A& erm(B) FAAHE Z3L UGk o]oh= Wi E EAY
Ta, Ib2} Ioll= erythromycin WA Ql #571 ¢i9lx, ¥ m
5 19te] M3 MLSg WA E 0]t

o] el AT & uff 3=l AR GBS EEl & er-
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QAIEO| Group B Streptococci B2, @5 O
Macrolide-Lincosamide-Streptograming W39 2%

CEH[LHQE %%SQ'II_'.[H%I— 1X||:}74)\|.9|%+r||_/\l’ 2AL

=
of o' ZMZ? "oIE' o', Z§0|!, AA', RLUE'

—

HiZ: 41480k GBS #+%d FHE2 JAIR-S] GBS Eargo| 7P Fast 24 ajlo|ch Selvte} sl41H9] GBS Hi&
olsrol] vl3l] G2 Ao g dElx 9o} olof] Wigt Ao 57} flv ARtk

HHH: 20081 8EHE] 20091 697EA] ERbAA L JARE e g A, a5 9 dHrFlolA AFE HE AAE
A7 A1 =38 new Granada HIHHA(NGM-H)F NGM HFE A(NGM-T), 4&3+El NGM HZHHA|(NGM-B) 9
Todd-Hewitt broth (THB) A1 &]uliA]ol] HF3to] 18~24417F viekslsiel. £eldt GBS ¥ 34, SAHAYE 1
polymerase chain reaction 7AAME- A]3¥s}9ich.

Zi}: JAIES] GBS EHFE2 11.5% (2723492, AAE 2= 9] 9.8%, L5 8.1%, A 7.3%2] ot vllA]
ol w2 GBS ZEE-S S-THB 96.3%, NGM-B 92.6%, NGM-H 88.9%, NGM-T 85.2%2] <=A1¢ict. GBS €4 d B n|82
11 (29.6%), VE} VI (22.2%), 1bS} 1T (11.1%) B! 1a (3.7%)2] A1t} ErythromycinZ} clindamycin WA E-2 33.3%2} 44.4%
92w erythromycin WA QI 97FollA] 87 BAHY Vol VICE erm(B) WAFAAHE ZaL ik

dE: e YA GBS E &3 erythromycin} clindamycin WWAE oll&lol] vlsl vi-9- FoboH, erm(B) 44
Zka gl Vel VI @A o] AEA FQsleic). (el AN E8t5|X| 2009:12:174-179]
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