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streptococcic 19244 Clarkesl] #Ksl| #H& = St
eptococcus mutans(LLF S. mutans) o} 718 HH#E
olebe AL fEMEHAA Y5l S.mutanst A}He
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A. TERMR

1. s R R

1) brain-heart infusion(LAF BHI) %X #5t (D-
ifco Laboratories, Detroit, Michigan, U.S.A.)

2) BHIEXK el MEMIKE 5% W3t MK
B

3) BHISEKHol EpES 5% Wit BERERDG

4) brain-heart infusion broth(Difco Laborato-
ries, Detroit, Michigan, U.S.A.)

5) mitis-salivarius([JA F MS) XK 15 (Difco
Laboratories, Detroit, Michigan, U.S.A.)

6) bacitracin(Sigma Chemical Co., Saint Lo
uis, Missouri, U.S.A.)

7) MSHéHol] EoBE 20%, bacitracin 0. 2unit/ml
7} M= mitis-salivarius -bacitracin (LA T MSB)#%
i1

8) cystine-trypticEX 524 (Difco Laboratories,
Detroit, Michigan, U.S.A.)

9) yeast extract(Difco Laboratories, Detroit,
Michigan, U.S.A.)

10) Falkow’s decarboxylase base(Gibco, Grand
Island, New York, U.S.A.)

11) agarose(Sigma Chemical Co., Saint Louis,
Missouri, U.S.A.)

2. S mutansiERERE

HmES < 8% REREs fURRMHE By
BHI %K Eihol] #Ca) 2 S. mutansAHT (LIS o),
FA-1 (% 5), NCTC 10449 (myEH® ¢), B-13
(M8 d), MT 703 R(m&ER e), OMZ 175 (Mi#
B f), OMZ 65(miER g% 7-H= MmiEHe] S.
mutans FRHERRES MS Eotiol A fiDEMES mENR 8
ol skl

3. S mutans%y BiTERk

HBEA ol S.mutans®) MFER >4 FAsH
7l 5% HEEkEA ETBME B WahER
i wEZ el 489 S.mutensEHRE DHESS
{E s At

B. ®EAE

1. 8 mutans2| ¥ X RFE

BB R HRREE R KBRS
BE 538E HEow 39l KIRHMET excava-
tor2 BABLERMS EEE Bl 0.1% yeast
extract 5ol Eksle] vortex mixer (Torika mix-
er MA-1 ; Torika corp.,, Japan.) 2 15F0R #B#s)
WBHEER-S MSBigH o) flko s ®Ekst i} M-
SBiEHoll A il b= Bl $Est BEM
B BBrd MSigtd s BEsI el kgt #
B2+ 37C, GasPak system (BBL, Cockeysville,
Maryland, U.S. A.)ol|A] FIRAES 480FRS ksl
oS, 24~48WiR FEiRol ®EIY JERG S.mur
ans®] FEEYQ) H%E" ¥-S REKEle] BHIZEXESH
o #f% {F% 34l mannitols}t sorbitol EEEFAER
oA BHERIES B SEEENKE S. mutans®E
AEEs G

2. S mutass 3 REEEHS! EMEVRTE

S. mutans SFEESERRS] EHRUY S RESH) B
mannitol, sorbitol, raffinose, melibiose B R B2
BHist gl cystine-tryptic R K& B
+ 1% wnste BRARWED ohgd SHES
BfEsle candle jardl4] 2~10HM] B3} KR
T FIHsgicl. bacitracinel] K3 BR4E RN 2R
4 B AL mannitol 1%, bacitracing £iy 1ml
& 2units FRINRY cystine-trypticEREFHS F A 5hod
2~10818 H&sbdA SRE T3k mamitol
BE R R4 BHRES 2o @Ry EBlde
mannitol {85l sorbitol FRNg: Bl 4 BEER
A RS EiHstoel v-argininedld  gr®.ujo}
£ B85 53 Falkow’s decarboxylase ba-

_3 2_..



seoll %X 0.2%, -arginined 0.5% WM it
o SEEES BT ohgol RES mineral ofl &
gE9) ol 5uk-¢ Tk 37CelA 2~4HM H®
dRA RRE BESHES

3. MiNBRE

1) % & _

7742 MBS S.mutans HEREEE BHL bro-
tholl 48B%AS H23et % 0.6% formalin® = 16~13
SR Est FERAIZ ohE, AEPREKE 4
000 r. p. m.(Sorvall RC-2B ; Ivan Sorvall Inc.,Ne~
wtown Comnecticut, U.S.A.)oll4 155 3E #t
Baloloh. 2= S. mutans® 1X10°cells/ml P
2 Mt 58 RS2 Ex B##iRdl £E 1ml
W 4E RS ohS, B SRRk 6B FEMRA
A 1k gmsta DA 3H EBIRC R Hel &8
maked % MEHe #et fumEe Asich

2) mmiwE —iERem%

& HES REEe A mER DS ZE &
B2 Wk A MER -SRAnES Ak B,
W omlell 1REIS 2 KM vYehite M
o) EEES 100mg () winstel 37C  fBERK
oA 185, 4ColA sk #ES == 5,000
r.p.moll A 10430 EbA A WS BRER L
e Agdck @ Mgk Lol 67h4 Bk
B R A BRG] e obE MmiER
9] ZRKMEe] UehtAl g w7t o) BEE
K8 #ifTsl et

3) M

Bratthalls} Pettersson®$] Fikel =k}, BHI
broth 200mlell S.mutans EEEEERKE Bt 3@
IS % RIS 5K (Coleman Junior I,
model 6135 ; Coleman Instruments, Maywood, IlI-
inoise, U.S.A.) 540nmoll 4 HKE 1.5¢ BEE=
A A K 80mlol FiEA A EEXERES A
ol WE % 6,000 XGR Eibste & MifeBELHE
Bl REWS Iml2 MRSt & mFRe] RS
= sk

4) IiwE - RN NS W3

R i ikigEo) kel & HLEE 7R MiE
e HEs KEAA Funge iR
5L 9lck. BB, Tris-HCl buffer(pH 8. 6) ol agaro-
se 0.8% % WBMEAA slidelolA gel& ube (2R
o] welle] B 3um, well] o] 2mm, welle] pE
BES 4mm cutd %, R wellgl e PUlEE, FE

Fko = SMEkE $ol HURE MM %, &4

wellol] HRS &% 8uld FiEsSch SHEY #
ol B4 30 1R 1E4 WHR-& #EEslo
miEst @ B FRREs j o8 miF
RS RRXEHES BiEsart. BB 712 &
< FmgE e Ei8s AHT, B-13, OMZ 65175 i ol] 44
3 XY KHEo] Jebyra (Fig. 1), NCTC 104494t
-2 MT 703 Rz} OMZ 175, MT 703 R fulfiiE-<
NCTC 10449, OMZ 175fiMfiiE-& NCTC 10449¢}
] vebko (Fig 2), FA-141M#E- AH-
T, OMZ 659} XX KHE] elyiet(Fig.3). ¥
U ks sl A B Bkl Rk RE
nlo} el (Fig 4,5, 6) vl E-o] mMERRES B
3 MEH - REMESE MRl & BB
Akl

5) 8 mutans® B k2! MiBWRTE

Qb4 Aihat BEHEEEEK Ol A o) U hhHi =} F—3k

Fig. 1. Immunodiffusion reaction of unabsorbed
antig, d and g serum with antigens of
serotype 4, d and g A, ant-AHT(e);
D, anti-B-13(d); G, anti-OMZ 65(g); a,

AHT  antigen;
OMZ 65 antigen.

d, B-13 antigen; g,

Fig. 2. Immunddiffusion reaction of unabsorbed
anti-c, ¢ and f serum with antigens of
serotype ¢, ¢andf. C, anti-NCTC 10449
(c); E, ant-MT 793 R(e); F, anti-OMZ
175(f); ¢, NCTC 10449 antigen; ¢,
MT 703 R antigen; f, OMZ 175 antigen.
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Fig. 3. Immunodiffusion reaction of unabsorbed
anti-FA-1(b) serum with antigens of 7
serotype strains, Center well(B), anti-FA-
1; outer wells contained antigens of
serotype a~g strains, ie. a, AHT(a); b,
FA-1(b); ¢, NCTC 10449(c); d, B-13(d);
e, MT 703 R(e); f, OMZ 175(f); g, OMZ
65(g); s, saline(control).

Fig. 4. Immunodiffusion reaction of absorbed
anti-a, d and g serum with antigens of
serotype a, d and g. Center and outer
well preparations were same as shown in

Fig. 1.

Immunodiffusion reaction of absorbed
anti-¢, ¢ and f serum with antigens of
serotype ¢, ¢ and f, Center and outer
well preparations were same as shown in
Fig. 2.

Re T7HA mpgie) HaEfmiEe W "RGE
BE O MARS Ptk
4. 8 mutanss} B S| bacitracingi S M
THER ZE HEE MSBigHiel BliggiRsid

Fig. 5.

Fig. 6. Immunodiffusion reaction of absorbed
anti-FA-1(b) serum with antigens of 7
serotype strains. Center and outer well
preparations were same as shown in
Fig. 3.

bacitracinel] #f3t BZt: HES HAE

5. BB S mutans$BEEIE

TR ol M-S Holk: HHY HAEE
HeRsty) el Woltles®™ 9] Fkol e} #¥m
WiEol BBl b2 GasPak system ol 4
4875 RIS R ol BB S BES ook

6. BEFER S mutanss BEEH

TEEETE ol BERRE AE: BB BE
T Ryl Bl 5% MR Bliggk o
candle jarol| 4] 4BR§RE HEmile BEFERESES
Bigsl ey

0. &8 &#&

1. 8 mutanstyy Bk

HEE 5370 HE8 + MSB#gHidl4 S.m-
utansyt D= BELE 244 45.3%) o)l x, MSB
Betholl A SEESl 2] k2 MSEHBAA SR
BEE WBO0.0%) 0= 2% 33504 SEEs
62.3%) DEERS ¥ 9jc) (Table 1). 3349 BE
2 X 48# S.mulansEEES 4k

2. SEmEKe S miEs

% SRR BB ikl BEEREN, ol
w2 MER U 4R Table 29} 7ic)

1) & B miEl 5%

3389 BE S 174A mEReke] Jelhd
BrF 2245(66.7%), 27} MigERe] o]  Jehd
587} 1145 (33.3%) ol glch. 338 hell4 crt ve}
o} BEE 204 (60.6%) 22 A Wk de 104
(30.3%), f= 5815.2%), = 5% (15.2%), g=
3%0.1%), be oot A 1B G.0%) oA vebgt
2, ai= vVEl}R sk3kch(Table 3).
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Table 1. Isolation frequency -of Streptococcus
mutans from dental plaque samples of
carious lesions of 53 patients on mitis-
salivarius-bacitracin (MSB) and mitis-
salivarius (MS) media

Medium Number Frequency (%)
MSB 24 45.3
MS 9 17.0

total: 33 62.3

2) £ SEEHS NER A%

4818 Bk b o= 21F  Hikk(43.8%), d-=
1218 B8k (25.0%), f= 618 Hk (12.5%), e 5
f8 %k (10.4%), o= 318 itk 6.3%), b= 1A
W@ 1%)92, o= BESA 92kct(Table 4).

3) mikRT £ao| —FH Mg

4818 SYBEBERE b Blo] REH A ol kel A
FTRERE 6ff BEERE BRAAR ol 4208 Bikkol A
MR = £pRlo] —Hslt 5B 33 Wk

Table 2. Serotype distribution of 8. mutans isolates, and their biochemical and cultural characteristics

s . Mann- Sorb- Raff- Melib- NH3 Mnn{u'tol-r MS‘? . ‘.'CHOW .
erotype Strains N itol itol inose iose fro.m. 2 ur'nts/r'nl sensi- Hemolysis Pigment® Biotype
-arginine  Bacitracin  tivity ?
b s51°© 1o+ o+ o+ - - - - v - npd
5-3, 6-1, 8-1, 101
12-1,13+1,17-1,18-1
23-1, 26-1, 27-3, 32-1
33-2 13° + + + + - + — 8 . ¢
c 5-2,21-1 2 o+ + + + - - + o - a
9-1 1 + + -_— - —_ —_— + o — NT
14-1, 19-1, 24-1 R S - ~¢ + o - NT
22-1, 28-1 2 o+ + + + —_ + - 8 - ¢
112, 15-2, 27-1, 27-2
29-2, 301, 31-1,33-1 8 + + - - - + - (7% - d
4-2 1 4+ + + + - - + o - a
d 7-1 1+ + - ~ - - - v — NT
13-2 1 + + — - - + — ﬁ + d
15-3 1 + - - - — + _ o —_ d
e 1-1, 3-1, 11-1, 25-2 4 + + + + - + - 8 " c
4-1 1+ + + + - + - b + c
2-1,16-1,18-2,20-1 4 + + + + - + - 8 " ¢
f 162 1+ + + + - — + Y - a
22-2 1+ + + + - + - B - ¢
g 15-1, 25-1, 29-1 3+ + - - - + - oly - d

a : MSB sensitive (+) strain represents that the strain dose not grow on mitis-salivarius-bacitracin medium.

b : yellow pigment production on brain-heart infusion agar medium supplemented with 5% sucrose.

¢ : 5-1 represents Sth patient’s first strain.
d : not done.

e : sorbitol substituted for mannitol.

Note : the strains of 4th, 5th, 7th, 9th,14th, 16th, 19th, 21st and 24th patients were isolated from MS medium only.
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Table 3. Prevalence of single and multiple isola-
tions of S. mutans serotypes in 33
subjects who were known to harbor

S. mutans
Isolations
Serotype Single Multiple
a, 0 (0.0)* b,c 1(3.0)
b 0 (0.0) cd 3 (9.1)
¢ 14 (42.4) cf 2(6.1)
d 3 (9.1) de 2 (6.1)
e 2 (6.1) dyg 2(6.1)
f 3 (9.1) e,g 1(3.0)
g 0 (0.0)
total: 22 (66.7) 11 (33.3)

* pumber (%)

Table 4. Serotype distribution among
48 isolates of S, mutans

Serotype N %
a 0 0.0
4 2.1
¢ 21 43.8
d 12 25.0
e 5 104
f 6 12.5
g 3 6.3

total: 48

Table 5. Gorrelation between serotypes and biotypes

Case N %
Serotype is identical with
biotype* .......... 33 78.6
Serotype is not identical
with biotype....... 9 214
total: 42

* in the case of serotypes ¢/f and d/g, regarded
it as a identical case, i.e. serotypes ¢/f and
biotype c; serotypes d/g and biotype d.

Note: of the 48 isolates, comparison was impossible
in remaining 6 isolates because of the these

strains were not biotypeable.

78.6% it} (Table 2,5). MER co} f, do} g= 4
LB Phiko] 7)) ol S ot MER b
[, MR de MER do} ¢o) 558 —HeEle AL
= Bsksdch

3. bacitracingi S

MSBSEtoll A 4818 srlEskkol Bt RS B

& & R MSEMtA S. mutansy} EER 9%
o BE 8B £ B HEE, W 8E Wk}
REZiyo.2 et} o] dholld MigH o7} 6/ &
Bk, dok f7} &% UE Egk= Jelybc} (Table 2).

4. AN WHS 4K

4818 SREEK b BEMBEB LAY AmilIe

Table 6. Serotype distribution among f-hemolytic
and non-hemolytic S. mutans isolates

Hemolysis
Serotype B aly
a 0 (0.0 0 (0.0)
b 0 (0.0) 1 (2.1)
p 15 (31.9) 6 (12.5)
d 1 (21)  11(229)
p 4 (8.9) 1 (2.1
f 5 (10.4) 1 (2.1)
g 0 (0.0) 3 (6.9)
total} 25 (52.1) 23 (47.9)

* number (%)

Table 7. Serotype distribution among yellow
pigment producing and non-pigment
producing 8. mutans isolates

Pigment
Serotype + -
a 0 (0.0)* 0 (0.0)
b 0 (0.0) 1 (2.1)
< 13 (27.1) 8 (16.7)
d 1 (2.1) 11 (22.9)
e 5 (10.4) 0 (0.0)
f 4 (8.3) 2 (4.2)
g 0 (0.0) 3 (6.3)
total: 23 (47.9) 25 (52.1)

* number (%)
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Table 8. Occurrence of f-hemolysis and yellow pigment producing strains among 48

isolates of S. mutans

Strain characteristic

N (%) Serotype distribution
B-hemolysis Pigment
+ + 22 (45.8) c;13, e;4, f4, d31
+ - 3 (6.3) ¢;2, il
- + 1 (2.1) el
— — 22 (45.8) d;l1, ¢;6,¢;:3,f51
b;1

Rl Hfky 25 Hik= 52.1% 3ich. o] whellA 1Ml
BE o= 15 #EkkG1.3%), =5 HKk (10.4
%), et 4A Btk (®.3%), d= 1E Ftk.1%) =
ebytet (Table 6).

5. HERELER Bkl 2%

481 HEEER o 5% BRERS bOlY EERE
HREE Wbk 2308 Bk 47.9% Stk o] rholl
A MR ce 1318 Bk Q7.1%), ex 5@ Mtk
10.4%), fe= 4@ Eik6.3%), d= 7 &Kk @21
%) & \ielyteh (Table 7).

6. GBI Wikt HEFER Bk BEME

24

4808 SrEEEME b My HORLERS T
7 Bl Hifk: 2208 Hikk45.8%), B¥sIMe] &
o EERERS kA & Bkt 3B Bk 6.3
%), G¥EMmYl o) BERERE Rl BEbke 1A &
% 2.1%), prmst EEFERS 25 Ro|x &
= Bk 2218 Hhkk 45.8%) 9lct. Bl HA
FERS 4 Bl 22 Hgp b MEH =
1318 Bk, ool f= &% ME HH, 4= 1E Hkk
A, GEfdio] glov EEFRER S 32 ¥+ 3
Btk R oo} 208 Hitk, ) UB BikkGlon, AW
Qo] BEFERS 2ol M Bks A, %M
I BHERERES 25 Ho|x ¢ 220 Hikk P
de 18 Bk, o= 6@ Bk, & 3@ Wk, f
o} be £4 UE Ekkch(Table 8).

V. #E o F5

S. mutans= FEE @AY Ko BRS
o0 AT JEN B = B
Ehvke M3t MBS 24 S mutans?] SR
R BFEMEE —Bele A2 #WEsx Y

cho 80 ok HERol A ERBLERE BT 5389
BEE He] B % MSBRe) MSEsHbe]
el 334 (62.3%) NA S.mutens7t  SrEEEQ}
(Table 1). o] /@R MM 10558 M%) Gr-
enier%™ o] 60%, MSH:rE {#f3F Hoerman %
| GEER 72%2} vl5EkAl vEbygon), Shklair
2] 88%0l thEbd R EERo|ch o] A& &
TR A BRI EEREC] AHgls W oR s
o} A EEAA 24452 MSBEEHI A S. mutans
7b SEEEI L MBS R A MSKthe e
94 o SEEsISiel. MSEHoN A EEel 94
ol 4 87 & UE Bifks MSBESMol4 #53%s)
2| ¥gkel(Table 2). S.mutansfol| A [MER o2
S. mutanst bacitracino| 0. 2unit7#EinEo] = M-
SBiH1 A = BAEsl) dEct HEs 3l
L AD wEl MER ¢ BEFk=  bacitracin 2units T
ol A BBl Wl Rct e glopes s Kk B
ol A MEE o= SHE= A ol MSBigHhd] 4 &)
I G MR 4+ gl o 8 MSB R
B ol MmiER sl 6f8 EkE Jebgel MSB
BielS R 58, BE Bkl BHEA g2
T 3 S.mutans®| MiEFR Aol = HEL 0 A
Aoz A} wels S.mutans® SEEHZHE
MSBEERME AT Ellde ol Bt
o2 FASr & Roz Fpslc

S. mutans= EHRFPo 2= Fl—3F H9o o
& BIFERER S, mutansfi]ol] R 3 HRERY, EEW
REM] Brazicth %102 249 Bratthall’ & f
FRBELRERE YUl #el S.mulensE 571 MEA
(a, b, ¢, d e Sr¥Est gl a, Perch&w e 9
7hA A2 MER(f, @& BRI HRBL
2 S mutensMER S| H5AE & o) K59 8
B MER b A BB Jeha 2 5K

._3 7_



2 70%% @il Qo » o s dn s & R
A E 33A SHER 4808 @k o MFER ool st
A wol vebgron SRS 43.8% QUE Hikk) =
GA Jebel, 3 chSe] d 24 25, 0% (1218 Eik
), & 12.5% (618 HHk), ex 10.4% G #H), g
£ 6.3% (3 k), b= 2.1% (118 B2 et
g MR or BAEA ¢3kch(Table 4). S.m-
utans7} 3R 334 h MEE crt 204 (60.6%)
ol4 Jebg d= 104 (30.3%) &) BEANA EBR
=it} (Table 3).

EEMN S.mutens®] MER Hfic Huge] e}
vk Jelvta el BratthallV o] {REFHEH
ol MER c/f7t 1%, d/ge 10%, e=7.1%%
o1, Perch%*® 9] Denmark #ifoll4 = MiER
7} 13%, e= 7.1%, &} g= &% 6.3%, d=
1% 2 Vel QureshiZ*®-& Toronto o] )8
HEEE Be) MER o/fS 91.9%, d/g= 4.9%, e
2 4% 4y#Est ik Bright%9-& Ohiofe] #ii8d
ol MEE c7b 79.7%, ex= 9.5%, fv 5.6%, bs}
g= A el &3 oo} d= BREA Gkt
I #4E8)L91.0 ™, ThompsonE™ & {REWH + M
BH oo} 87%, e= 6%, d/g= 4%, ¥ JelA
Sechn @ae ek ol E 2E AEAlA mER
ad} b= JEhR okAY e G HRE
HYc}, MR oof b Heke AR ol —RES
2 BpEEEkRE A4 ok KE, Duany
W2 Florida®] 12~145% B4HGHE 515 BR
sho] BXpiMEc s HEYS o MEM b9 S.
mutans7t KiRsro H#8d 4 BR=dl. Grenier
#.2 Michigan®] 14~165% A EolA T @E
o) BEAS HE BriERes BRIYs A
MR oot d/ge & KB4 BRI b= T4
%9 HfElA vehdola skdek 28u B
# Loesche$} Grenier®®: 32 E#%I #EdA4
MR o7 A el Vel (75%) b4 S
R RAgotn BEHck ey mEH d/gs
Ei el B AHERS Hos ex @#HA U
ebytel® §HE, Egypt?] CairoollAx mFHR o}
b7} EHIA Jehe Ao HES YT, New
Guineat] HiEdlAx MFER b7} cob wl=g BE
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Shklairg} Keene*®-2- bacitracinol] &K} Btk A
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Bk oA Yl BEFERS I 2Q EBe
22 BERKE BRIl BEFRENRS Ay Fis
el e}, EFE o5 AMSE MEH ¢, e f
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— Abstraet —

A STUDY ON THE ISOLATION AND SEROTYPING OF STREPTOCO-
CCUS MUTANS FROM DENTAL PLAQUE OF CARIOUS LESION

Chae Dong Lee, Ho Young Choi, Sang Jin Park

Department of Operative Dentistry, Kyung Hee University

Streptococcus mutans strains were isolated from dental plaques of carious lesions of 53

patients on mitis-salivarius-bacitracin (MSB) and mitis-salivarius(MS) medium as a supplement.

The epidemiological investigation was carried out to determine the biotypes and serotypes of

S. mutans isolates. For the serotyping, autoclaved extract antigens from the isolates and serotype-

specific antisera against seven known serotypes of S. mutans were prepared. The serotypes of the

isolates were demonstrated in immunodiffusion test. In addtition, the prevalence of f-hemoly-

sis on 5% sheep blood agar plate in restricted anaerobic condition and yellow pigment production

on 5% sucrose agar plate in less anaerobic condition among the isolates were investigated.

The results were as follows:

1.

Forty-eight S. mutans strains were isolated from dental plaque samples of 33 patients (62.3%)
among 53 patients.

Of the isolates, some strains were not grown on MSB medium.

Serotype ¢ S. mutans was found in 60.6%, serotype d was found in 30.3% of the patients
who were known to harbor S. mutans. ‘

Of ,the isolates, serotype ¢ isolates were most prevalent (43.8%), serotype d isolates were
25.0%, and serotype b, ¢, f and g isolates were also found but in lowcr frequencies. Serotype
a S. mutans were not detected. ‘

The correlation between serotype and biotype of. the isolates was found in 78.6% of the
typing cases.

Strains revealed fFhemolysis were in 52.1% of the isolates, strains produced yellow pigment
were in 47.9% of the isolates, and with one exception, all the strains were belong to serotype
c,eandf.

The majority of the isolates which revealed §-hemolysis appeared to be yellow pigmented,

these isolates were belong to serotype ¢, ¢ and f.
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