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Isolation of Beta-hemolytic Streptococci from the Throats of Elementary
School Children in Seoul
—Compared with the Results of Children in Kangwon and Chungnam Province—

Seon-Ju Kim, M.D.

Department of Clinical Pathology, Gyeon gsang National University College
of Medicine, Jin ju, Korea

Backgrounds: The carrier rates of beta~hemolytic streptococci (BHS) and Streptococcus py-
ogenes of the children in Seoul were investigated epidemiologically and compared with those
of Kangwon and Chungnam Province previously reported.

Methods : Throat cultures were taken from the healthy 590 elementary school children who
had no symptoms or signs of upper respiratory tract infection, and the beta-hemolytic colonies
were identified with bacitracin disk and latex agglutination test.

Results : Of those children, 103 (17.5%) yielded BHS and 76 (12.9%) did S. pyogenes. Eighteen
strains (6.0%) of BHS were identified as group G, 4 ones (1.3%) as group C, 2 ones (0.8%) as
group B, and the other three (1.0%) were classified as non-group A,B.C.G.

Conclusion : Including the results of Kangwon and Chungnam Province, BHS from the
throats of healthy elementary school children in winter were similarly isolated from about 15
% and S. pyogenes from about 10% respectively regardless of geographical differences.
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pyogenes H-2l84 A3 H4slr] SejMe T AY
Hl it dgde] Aakalell A S. pyogenes F-2]-8o] o=
A= Q17 gtotop & Flojrt. whef A4kele] S. pyoge
nes ¥2lge] 10%-eo]x, 159 FHxaje] Falgeo] 20
% by fhehd 3 2 Aule Aalxo R F4dw

&% 7HA A s Batabel 4 glo g A4 289
o abell A Ale)sli= Aooh 2. Axbs AUE A} 2
w matell A FalE S diadko ' AL e altol A2
BHS % S. pyogenes ¥-2]-§-& B8l u} ¢jc}®, A}3)
AAHL R FEe] ¥ -"I%.."]"]' 241o]] 514 2+ 4= 9l
= &7el e Mg Ao GulEt A olF w2 B
g]§o] o= x| "EIE}’-LQ&- AH R, 7%l B
e AUwet 3 A9 Bel&3t 293l 2}
o7} eleR| delr iz} B oAEE Ysqich

i =

n

I

199311 1290 A& 7Fa|F-ol 2|x|g §b Fwigha
g2alo], 47|23 S4 (AFF, 75 &5 )
ol AF (=, AN FP=Ad, AT F)7 @
£ 590el ate] qlFulgks Aldakqdcl. o &ar
= 2SS 2,0009 oo whr|wEe] oI
A AL fakod olFuljoks

il

o2 shyeh. 7+ ghdw 769l 1217 4le)ollz,
ol 3247, ootz 2667 elsict. AAMAH= &F
g Ao % Ax FL dAnels: FAZw, F4q
T 8w B84 o] -3 Wi BERE ke
g2 4] HopPdgtHul =] (aelciel, HE, g
ol wh2ar, 2471 oo AR A W R
3| Mqatct. Wy o2 HEF wfA)F-$]el bacitracin
disk (0.04 U)E & 5 378 o435 37C wlet
7]l 16-18A)7F sfekstdeh . wi=|ell A 428 E
Bolr] catalaseS-4el ALE F3lo] gAY
(A Strep AD, Denka Seiken, Tokyo, Japan)% o]
L8}y E2I8lgr}). =3} bacitracin disk T & &
AF A7 FA=AEA Bsle] 2l Ag-3ide]
ZAx}el vlwslsicl A7t HAY AAF 2=
o] Sli= Ag-ol= BHSE *"“ﬂ"o“?s]"’i chE F A
stglct. 7+ shdd, 4H BHS 22 S. pyogenes®] -
2|8 ¥|iE t-testE o]E3le] APy, P<0.05
al 7A$- F-2lgkcia Aekspct.

g o

z} g1y BHS 2 S. pyogenes2] ¥-2]-8-2 Table 1

S NasAe Esbi, o4 wi wsh 2ok BHS ¥elge 6shd, 5ehd,
zk &Fel A oF 109 die] (el 29-19%)F i 3FhdellA 25%, 22%, 21.5% % %2 ubd, 4%,
Table 1. Isolation of Beta-hemolytic Streptococci (BHS) by each School Grade and Sex of Children
Groups

Children
No. A (%) B C G N* Total (%) P value**

School grade

1 76 5 6.6 1 2 1 9 11.8 0.475

2 94 5 5.4 2 1 8 8.5

3 121 24 19.8 26 21.5 0.014

14 94 11 114 12 12.8 0.347

5 109 15 134 1 2 5 1 24 22.0 0.008

6 96 16 16.7 1 1 7 24 25.0 0.002
Sex

M 324 43 13.3 0 3 11 2 59 18.2

F 266 33 12.4 2 1 7 1 44 16.5 0.596
Total 580 78 12.9 2 4 18 3 103 17.5

* Non-group A,B,C,G BHS.

** The isolation rate of BHS of each school grade was compared to the lowest rate of the 2nd grade.
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13hd, 28hdol 4] 12.8%, 11.8%, 8.5% & aFe| & BHS Foll= Gite] 1845 (17.5% of 103 BHS)

Wurh 2olEE okch oAbHe® FR@ Sopege R /Mg wekw, Ciel 4%, ¥l ABCGiEel 3%
nese| ¥elge 3ahe] 198% % 7bg %, 680, 7, Biol 27 1%t (Table 1),

s&hde| zbzt 16.7%, 13.4% & -1 c}g w=otch b Ayl BHS 2 8. pyogenese] H-E]§4 s vt
131y, 231 Jdef 2= 6.6%, 5.4% % S. pyogenes 2] o= 3249 = 599 (18.2%), ool= 266 F 44
fro] wil$- okl 3, 48hvlell 4= BHS % S. pyoge W (16.5% )4 BIS~} ¥-e]x|9lct (P>0.05). S.
nes7} #pA|3liz v]E (92%)e] sEokA|nh, v]e} & pyogenes 2] H-el&2 el 13.3%, oo} 12.4% % ¥
o] A L v)Ho] 67% o)ElE vkalr). AL o]9]9 225b9u).

|iSeou§ (n=590) DChungnam (n=980) [“1Kangwon (n=798) \

35

30 A
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20 B
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|solation rates

0 - Y L T
1 2 3 4 5 6 Total
School grade
Fig. 1. Comparison of the isolation rates of beta-hemolytic streptococei of chil
dren by school grade between Seoul, Chungnam and Kangwon Province.
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Fig. 2. Comparisen of the identification results of bela—hemolytic streplococci
isolated from the children of Seoul, Chungnam and Kangwon Province.
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Table 2. Frequency of Culture Positivity

Culture positivity* No. %
NG 487 82.5
1+ 10 1.7
2+ 11 1.9
3+ 25 4.2
44 57 9.7
Total 590 100.0

*NG, no growth; 1+, <10 CFU; 2+, 11-50
CFU ; 3+, 51-100 CFU ; 44, >100 CFU or pured
state.

gt el =)ol 4 =at wlelg-24] A7 A
% (culture positivity)5 #2t (CFU)7} 1071 v]
okel o) 1+, 11-5070 Ale]ed wf 2+, 51-1007H A}
olel wj 3+, 1007] o]ie]7 v} Fuek®l ZAAF
0o o 4+ 2 FAE*Y, Haobs 590% F 4+,
34, 24, 1+9 v&2 22 9.7%, 4.2%, 1.9%,
1.7% 2] %e|gli (Table 2), BHS <fA4<ql 10338
2 sw 1 w|g zhzt 55.3%, 24.3%, 10.7%,
9.79%o)%]c}.

] &t

Quinn (1965)"-& A}&|AA A 5
2] S. pyogenes F-ulfe] YA 2 A o2
F-2lguct Foba Mgk ul gl 1= Fake
o]4e] wial o}g-o] chi]i= ire] BHS F-2)g&e| 3
T 8.8% (2.4%-15%)°]3lom, 7hdgt %l opfo]
ch stae] BHS #8823 < 19.1% (12.8%-
29.2%) 34 T+ dtzkell BHS “fﬂlzoﬂ o)z} 9&
& vhalch ARIE AbEol} Y HE ofbFl AE
ool vlal] AArho R g|AAtelr} Ymy, F 2 o8f
o4 ki AlZke] @Wol Y-E7]e] #& HWE 7|3
7} gov, 7155l sl Algke] nlFel 7157tel #
& Hupgt ggo] #HA F ek w elFtolFo] Ao
Bz} Al 48 Agshs Aoz A4E 4
al, alfade] slel= HH{lo) 7l= 7|37} He| S
pyogenes 7rAF HAARE ol & 7 87| Wil
A obgRrd= S. pyogenes W-ElEo] F& FoE
ZIN= AR B 7 A3 wA5E olg4t S, pyog-
enes ¥-2|-&-2 w|%Ekr). Quinng (1957)%2] o

S0l e A9 of

Foll A3= H-&2] o}Fol|2]2] BHS H-2]& (42-60%)
o] ¥l&e] oly-E (30-41%)¥c} .88 A e}
A8 A A il BHS Felgakedl 243k odalol
slslch. = 5L 7}l usl 7}S80) ulFo} 1F
Zhell H&& 7137} W 7 BHS Birgahs= §-31
shch= & weloh 2k shdw BHS 2288 o
Hog o7k o]z} glglch. A&2) Hg- 28hde]
BHS Hel&o| 85%2 714 vo b, 63hdo] 25
%% 7} F-elgo] Esket. ka7 %Eoll*if- 63hd
o] BHS H-g|&°] 24% % 7}3 a1, 58hdoe] 20.3
%E 71 wUcH. 3¢ olFe A 13hde] e
go] 8.6%% 7} v, 48hde] 32.9% & 7}a &%
of AW R opih4 t}E A5 Mch(Fig. 1). 7
Uxo} 3 obE2] BHS £e)&2 v A%
oli=dl 18hde] 7 v, 4, 58hdex] 7h4 %‘{-tb}
63hde] HwA Felgo] dolAl= AL Holx 9l
c}. ubd AE opFe) A4 1, 28hd o2 BHS
glgo] wlg JFu, 5 63hdelA b we HelEg
Hof 63hd djolle wigo] S48 A7)A dkSE
ok 4 algieh. e} oledt shdzk BHS Tal-.xffl
zoli= F vl B ob5-S ez Ajgsd o A
e B £ e Aok H& opFe] 7 shay
BHS ¥2]8oll4] & 7b4] Holdh zl& 43hdel4
BHS ##)&o] 12.8% % w2 Zlolgdct. sivkalw 4
ahd BHS Melgo] 2wol4 19.4%, Zyol4l
32.9% 2 77zt 1 Aol BHS ¥e|go] uj$ ¥o
shde|gl7] wie|c} (Fig. 1). Mo $3% S
pyogenes wEl&E 384 19.8% 2 714 ¥oka,
5, sa}ﬂoﬂﬂ-‘; Ztzt 13.4%, 16.7% 24 ardhdel 4
+ BHS % Ai#e] zpx|g}= ulgo] st u]AF9)
T Ak ubd 43hde) S
pyogenes H-2]&-2 11.7% 24 5, 63hdz}l w|sale]
i, 1, 28h3e] S. pyogenes w-2|-&Mct o 26 w9t
th. S. pyogenes H-E]E2 AAFoR 1, 28]
i 3shd olfeli: AR we AFS wr)
(Table 1). 2d¥eild A4 F}YE oz QF
seke Alalgl Nakajima’s (1992)'"2] e 2]s}
W S. pyogenes F-elgo| 180l 17.5% 2 714 =
9fir, BHSE: djalo}E 21259 2 33.4%0l|4] ¥-g)
%|9lch. Nakajimas (1983)%2] alFejri= 281y
3 63hdellA] S. pyogenes Mo 7H Eo%,

el ke A% ¢
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Hol B d7znte} Ae)7} Qlgich 1EE 7 Fylel
A E-2l¥l S pyogenes?] WAY (T types) & ZAR3}
of 7} ghdellA & RIEE vlor AAYPe] wlns)
cizohs A4S Baskdch

AWEi= BHS Helgolv} S pyogenes F-2lfoll4
oz} ojelric) ofzk ok Alul §-2]8k Aols Ho|A]
22kt (Table 1). o]2j8h A& 7x, Fybolrw
Fzbo] FabE= Alolydrh . efv} aldlel is ylol
Bl ojolef A -lgo] go} ¥ oiy-dxtel z}o)z}
Adadep,

BHS 3 A7= Agxon d#d okE 2y
ch. 41-¢-2] 745 BHS <4z 1039 & Ade] 73.8
% &2 7} @i, ook Gite) 17.5%, C+e| 3.9%
ol3dir, Bie] 1.9% 2 743 uelch 7Zglee] 7S
BHS <FAz} 108% £ Agte] 73.4%, GFe] 13%
olglar, k2] A9 BHS <FAz} 1879 F AFo)
75.4%, Gato] 12.8%c°]glc} (Fig. 2). o|¢}zte #
ES-E St} Fulstye] qlfedlA EelE BHS
o] EAA} Ade] of 75% Axela GFel ¢ 15
%ols, 7]ekwe] 10% Hxeb= A4 o 4 glc) b
™ Y4B opFEe BHS & B9 vlge] £& 7o
54 o|glc}h. Nakajimag (1992)'Ve] ol 2)siw
B (13.2%)e] 23|18 A (13.1%)¥0% o ¥
Al w-2l¥]dch. Nakajimag (1983)'2] el 4=
At Felge] b wokal, AT o)2)9] BHSoA&
GE¥r}l Bie] H-elgo] #4 woucth

AAEE BHS Aatsol et 1+o4] 44744
W o, 2R AE 1+ 7} 20.4%, 247 32.4%,
3+7F 26.9% ], 4+ 20.4%olsith. EyelA
% o]o} v|Zale] 14 25.7%, 2+ 21.4%, 3+ 22.
5%l 4+ 30.5%e]dch. ek B T4
= 2 d|ge] 1+ 9.7%, 2+ 10.7%, 3+ 24.3%°9]
A 4+F 55.3% A 4+ u]go] 9o £ A
u|gho] 2-535] 3k} (Table 2). A7} 507 o]
Al 75 AHzhol M= 41l AL} Wol 3+9F 4+
E F-E8t7] olgls Hol sl Als zheksluiebs, 4
SollAli= 3+ e|ato] 79.6% 2A 7FUEe 50.3%,
259 53% K5t folstAl Eodrh(xi~test, p<O.
0001). A%2) o}b§2 7ZYUE ALE olFo|} Fe
F& obweol vid] e A2te| BHSE Hiydchs A

BHS #-2l&& 7 shdzlel 15-80%2] wle W&
Z

& o 5 AT, 2 2lejel) disje Agslr] of
ek ohub A= AMSE w2 FAG He
F, ool 27, aFent uhyel ol debal 4 9o}
= g el Felek & oot m WA E 05
aH= Alghe] ghale] AL} AL Algbgebn Belauy
#iz r2 g ol ahdl, AlE AL 1+ vlge] AA A
olc}.

AT A17)7) A8 199349 124, 7wt 19924
34, Fwhe 199349 3312 o270 sl Al Ay
o] BHS ¥-2]82 M& 17.5%, 24w 13.5%, &4
19.1% = 3 o]z} gigich. = gidxe g3t S
pyogenes®) ¥-2]-8-2 Alg 12.9%, 7FU% 85%, &
W 14.4% 2 4] vlzdk o). o] 45hd Salsbals
o 2708 7HH e 137k Q1Fuloke A3l
L1%dell BHS ¥-el&o] 714 a1, 346l H-2]8o] 7}
A ke Baskgdcl. Quinn”g & x|9e) o}F-g
o= Guizh qlifulols Aldslo] M, &
BHS He]&e] 713 & 7 & shatstgdel. Okuyama
0L 11dzbe] QFulek Zsh 119, 12499 BHS
ool 7ha Ea, 84l 73 B2 g Mgl
ok Quinng " & A 2o AR} obeE WP R
237k qlFulekg Al3sled 3, 4%le) BHS ¥-2]80)
7 Eoby sk olEE Fibed RUReNE =
F7h7 BHS Eelge] 713 & 214 o 5= gleq
2 A2 A7l AR o o|=idt P& Fasiqlch
BHS ®itg& o4, A4y, #eMz wj g clokstm
g stanfell e wAnjel Felge] ciEz|ghl,
#zpe] A7 Ad2ye fepje} Fulstde] AL
BHS B#82 2F 15%, S. pyogenes 8- <F 10%
AR 33 5 9ot

#Az}7} Ql5ujake Aldstd &, 33hde] g &g
iz el 99 5 79 (77.8%), oo} 5% F 39
(60%) el 4] S. pyogenes7} E2|5|o] c}2 &Fe) B
3 o E2 FAAEE Held. o)E F 1 #Fe o}
MA] obgell il qlFeiels Aldate], ]9 A
THE ESte] ol 239 F 169 (69.6%), <o}
189 & 79 (38.9%)°A] S. pyogenesES H-e)le]
% 419 % 239 (56.1%) A S. pyogenesS- 2|5}
vk ohE &gl vlsl f-2J3)1A S. pyogenes EelE
o] ¥& A& w=o] 7}k S. pyogenes?} L &gl
AZE 7Fs Aol vlg- Ak A& AlARe) B o7
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£ 1249 o|Fojgld 2 & 3ol MEE ol
A whd obg-Eo] oF 97)UEek gk wAA Al A
WEHo] 7t Fo] 2 dgel HHAE 7hsAe] At
A}, 2|2 o] ofFEe] dAle A7e Ay
ot FHFe] 4L WA, # Y A A= 7
A vvlsHAl edsks o Al A= A Aol
A= e 5 207] el §HEFo2NE kA
o & = §E Zeld”. & <A« BHS &2
&5 Tated dejx, $19 e A AFeleFs
AR 149wl dg-Azte] EZ@AA 2 dhde
BHS <fA-&o] o] stoll & folsbal gobAl#] %
=5 n2starch

ZAle] 21 2 d7pddd g2 =35 74U 42 F
2algtn 250F 2AdAdst d5ak A
e A =5k

B

e ot

23 A& o}lE2] <S4 BHS#} S. pyogenes
RS 78z, o|n| Bagh vl o= Alxe 5y
oo ZAzje} wlwataal gl

e A e Sl Afol ¢l 5909
ol ol hs] QlFujeks X|sislx, bacitracin ti~=
o} A Ao FAslgr).

g A oFF 2 1039 (17.5%)A BHS7}
=g, 769 (12.9%)°l4 S. pyogenes7} E-2
Hict. 1842 GFE, 49e CF, 248 Bio|gle
), o] 378 H] ABCGES A et

B2 Q7 A s f S obee] UdF
Aok Azts Fghsiud, Sehlel Zuista opEe]
7443 BHS w82 oF 15%, S. pyogenes B &
& oF 10%=}= & 4 2o}
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