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ABSTRACT : S. rnutans known as a causative agent of dental caries was isolated from a carious lesion

of Korean in the present study.

The physiological, biochemical characteristics and polysaccharide patterns of these isolates were compared
with those of four laboratory strains ; AHT(a), FA-1F(b), LM7(e), and OMZ65(g).

One hundred strains of oral streptococci were isolated from dental caries sites of Korean (one male and
one female). Among these, 3 strains were identified as S. mutans. These strains were able to grow on selective
media MS, MST, MSP, MSPT, MSB, MSBT and were stained dark pink when sprayed with solutions
of mannitol and TTC. So, these strains were called strainl108, 110, and 120, respectively.

Strain108, 110, and 120 were bacitracin resistant. As these strains contained particularly
they were distinguished from laboratory strains. Apart from laboratory strains, the strain108

rolysis enzyme,

hippurate hyd-

was not capable of fermenting lactose, the strainl10 was not able to ferment sorbitol, inulin, melibiose,
raffinose and the strain120 was incapable of fermenting inulin, raffinose.
All fractions of extracellular and cell bound polysaccharide of the strain108, 110, and 120 were consisted

of more glucan than fructan.

Aside from laboratory strains, the isolated strains were composed of more water-insoluble glucans related

adherence on solid surface than water-soluble.

According to these results, the strain108, 110, and 120 had native characteristics of S. muzans, but they
were different from laboratory strains in some charcteristics.
Therefore, each of them was given a name to S. mutans KHC 108, KHC110, and KHC120, respectively.
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TS v EZGe 23k Ao xopoa=
(dental caries)?} 2] 3= 8Hperiodontal disease)o|]
HEHCZ G glon, B3 7)) &5
ol i crown®s]ollA] Ueh}es xo}oajze
W QAEAE o8 S muansy) =3 A
o] g8 = cH(Gibbons er al., 1974 ; Loesche er al.,
1975 ; Hardie et al., 1977 : Hamada and Slade, 1980
; Loesche, 1986).

ol2l’t Xo}-e-A2L S mutanse] Ao}z
o3 A)ztEn o]l E FAFEL xolFo A
& ¥ 4(Gibbons and van Houte, 1973, 1975)5}7)]
et oluf FA% FAl= el o] 2bgo) 24 9

250

TR AR Aol o] 2A) 5] gfabe) o7t
bzl s FAW AdeE t)e Tolx 1
ol F AMAE) o8 Aol Ew e o]y gl H
3 o] &3] (Keyse, 1968 ; Tyler, 1972 ; Featherstone
and Rodgers, 1981)] o 2| o}-9-4] o] AlzbElt) 3
A2 Qlrt.

=3t Coykendall(1976)-2 §. mutans7} Abgdo] A
Aok ALFo} FHZHE A2 Q2 > g}
AL B.313}k9] 91 Hamada 9} Slade(1980)= S. mu-
tans 7} glucosyitransferase(GTase)r} fructosyltran-
sferase(FTase)=2- o] 43} 2}t o 2 2E glucano)
Y fructanzt-2 A Eo)Hu) g Ee ARty

2



Vol. 27, 1989

B ustacl B3] S mutanst A X2 bR
2 B84 glucang F 2 §H4d (Schachtele er al., 1972
: Chassy et al., 1976)3}o] o] E-2] A EH 2%
qg 27k A ok

gl B dFoAe AAaFe) FFE FAH
2 At A e 29 S mutansE 19,
E243te /S FAoE AFsle AT ANEE
2ZrREe 2, FAE 7E29 AgATToe e
2 Astetd B oF FARE] AelHE =
Arste] F8 S mutans®] 54& 91} E4
123

Mz W wy

ALBZFE %W x|

B A HEZFFE S. mutans AHT(sero-
type a), FA-1F(serotype b), LM7(serotype e)y
OMZ65(serotype g)= AH2-3l5l.ew o|F FA-IF
£ Canada Montrealth3te] Aeoi4] wF2HE,
a2 o)9e Aedista A A wFRF
B EEugly 33 T e B A AA
#e), B4 ste] ALgshadch,

Oral streptococciH-2]vll x| 23 Mitis Salivarius
agare] 1% Chapman tellurite 4-4-& 37}k MS
A )R] S A}2-3}ed 31(Krasse, 1966 ; Jordan, 19-
68), S. mutans KA Y] 2 MSe] 100units/ml
polymyxin B sulfate(Sigma)E % 7}§+ MSPILA vl
) (Fitzerald and Adams, 1975), MSel| bacitracin
0.2units/ml=| Al A 7}8L 3 sucrose FEF 20%E
Z7}X 21 MSBaLA v 21 (Emilson et al., 1974 ; Staat,
1976 ; Gold er al., 1973) 2 Ab7}ul =]« Chapman
tellurite £ #H7}3}x] ¥ MST, MSPT %
MSBT sAu) 2| & AH-4-3kich

Aol A2 FFELS MSAHHul A ¢} Todd
Hewitt(TH)AFA] "} ol 37Tl A] 4847 = 3
713 wloFF 4ce] ngsidon BE 14 W
oF& candle jarZ o] 43t}

S mutans<| &2

g7 AL &5 AHEsle Xohg-AFel] Al
H1 9lE Al By N o2 NE X oA -4

Zwn 2o RELS A3 sted B AHET
10mlel] &7 ©}& 20%7} sonicationdle] &=gt
% serial dilution3}o] oral streptococci 2]l x| 4l
MSe} MSTA vl =] ol =xk3}gl o™ o] & 484]3F
7)Ao F c}A] 48217k F7|2 0.2 whoFatel
o} wokg  plate= 50-10070 FAVE PR
platesjA] 9lej2 7z} 50754& Adslga, S

Isolation of Streptococcus mutans 251

mutans-E ¥-2]317] $138}ed o] 5% oral streptococci
F2]& v x|l MSe} MSTaAwl=] L S. mutans
Adedu) =1q) MSP, MSB, MSPT 18]3% MSBTiL
Al Aol Y LEABFe] Abv]e] W] wioFs}
At ol EF 4719 BE wiA]dl A BAski, MS
DA x| o A A AFZE oral streptococciTFFol] 10%
mannitol+4% 2, 3, 5—triphenyltetrazolium chloried
(TTO)E-H & 78] AF +FH4E Jeplle=
T3S S, mutans 2 B2, A (Gold et al., 1974)
staarh

2|8t S mutanse| 42| Y WEEtE HA|

¥ 552 43sd EAF melibiose W
Aure-& Shklaire} Keene(1974)2] upl-& w33}
of A8-3l¢l 3 1 o9 AyFtErA EA-2 API 20
Strep(API International S. A.) kitE o]£3}¢]c}
28] 3 bacitracin®] g WA AAE Gold &
(1973)¢) uhlo) aheb siabel.omd API 20 Strepe)
73 A} W42 Table 1ol BAJGE vhe} 22e)

MZe| 2d| ciatRel MEzex clgdRel fa

Heldaol Ao Az Fu odF
o} A EH-2 oiebF-= Hamada$-(1975)9] wiw]o
we} o231} zlol F-glsledrt. 2% sucroseE H7}
& TH <4 &)l 2] 200mle]] 37°Coll A 48] 7F%5-qF A
Al af okt vl ok & 10,000x g= 3087} YAl

Table 1. Test contents of APl 20 Strep.

Test name Abbreviation
Voges-Proskaner VP
Hippurate HIP
Aesculin ESC
Pyrrolidone arylamidase PYRA
a-Galactosidase a GAL
f-Glucuroindase A GUR
-Galactosidase B GAL
Alkaline phosphotase PAL
Leucine arylamidase LAP
Arginine ADH
Ribose RIB
Arabinose ARA
Mannitol MAN
Sorbitol SOR
Lactose LAC
Trehalose TRE
Inulin INU
Raffinose RAF
Starch AMD
Glycogen GLYG

shol AL AEe) Bul TF Feldl, A
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Fig. 1. Flow chart for fractionation of S. mutans polysaccharides.
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Table 2. Growth profile of streptococcus strains isolated from dental caries site of male patient

Strain MS MST MSP MSPT MSB MSBT
No.
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TTC ; 10% mannitol+4% TTC
+ ; Growth, — ; No Growth

* . isolated S. mutans strain

MS ; Mitis salivarius agar

MSB ; MS plus bacitracin and sucrose
MST ; MS minus tellurite solution
MSPT ; MSP minus tellurite solution
MSBT ; MSB minus tellurite solution
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Table 3. Growth profile of Streptococcus strains isolated from dental caries site of female patient

Strain MS MST MSP MSPT MSB MSBT TTC Strain  MS MST MSP MSPT MSB MSBT TTC
No. No.
1 + + -+ + - — — 26 -+ + - — — — —
2 + + — - - - — 27 + + + + + + -
3 -+ + + + + + — 28 + + - — — - —
4 + + + + - — — 29 + + + + - - -
5 + + + + — - - 30 + + + + - — -
6 + -+ - - — - - 31 + + — — - — —
7 + + + + + + — 32 — + - — - - -~
8 -+ + - - - — — 33 + + + + + + -
9 + + + + - — - 34 + + + + - - -
10* + + + -+ -+ + + 35 + + + + - - -
11 + + - - - - - 36 + + + + + + -
12 + + - - - - — 37 + + + + + + -
13 + + + + - + - 38 + + - — - - —
14 + + + + - - - 39 + “+ — — — — -
15 + + -+ + — — — 40 + + - - - - -
16 + + - - - - - 4] + -+ — - — — -
17 + + + + - - - 42 + -+ + + - - -
18 + + + + — - - 43 + -+ -+ + - - -
19 + + + + - — - 44 + -+ - — — — -
20* + + + + + + -+ 35 + -+ — - - - -
21 + + - — — — - 46 + -+ + + — — -
22 + + - - — — - 47 + -+ + + - - -
23 - + + + - - — 48 + - — — — - -
24 + + + + — — - 49 + —- — + — - —
25 + + + + — — = 50 + -+ - -~ — ~ -

TTC ; 10% mannitol4+4% TTC

+ ; Growth, — ; No Growth

*; isolated S. mutans strain

Abbrevations are the same as the previous Table

Table 4. Biochemical characteristics of 3 S. mutans isolates from dental caries sites of Korean Patient

Strain VP HIP ESC ADH MAN SOR LAC TRE INU RAF AMDPYRA «GAL  AGUR BGAL PAL LAP RIB ARAGLYG Reis

No.
g+ + - - + + - 4+ 4+ 4+ -+ - - - 4+ - - - oy
nm  + + + - + - - 4+ 4+ 4 -+ - - - + - - - 4
120 + + + - 4+ 4+ + 4+ - - e R e R
* Resi, ; Resistant to bacitracin (0.2units/ml)

* +; positive, — ; negative

* Abbreviations are the same as Table 1.
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Table 5. Comparison of characteristics between 4 strains of S. mutans group™ and 3 isolates from dental caries sites
of Korean patient

108 110 120 LM7 FA—1F AHT OMZ65
VP + + + -+ + + +
HIP + + + - - - -
ESC — + + + + d d
ADH — - — — + - -
MAN + + + + + + +
SOR + - + + + + d
LAC - - + + + + +
TRE + + + -+ + + d
INU + - - + + d d
RAF -+ — - + + + d
AMD - - - d d d d
*MEL + - + + + d d
Resi + + + + + - +
Source human human human human rat human human

~: Collected data from Bergey's Manual of Systematic Bacteriology
*MEL ; Melibiose

d; 11-89% of strains are positive

NT ; not tested

Resi ; Resistant to bacitracin(0.2units/ml)

Abbreviations are the same as Table 1.

Table 6. Determination of glucose and fructose moiety of extracellular water solbule polysaccharide(Fl) obtained from
laboratory strains and Korean types of S. mutans

Glucose Fructose Total polysaccharide

S.mutans Weight(g) % Weight(g) % Weight(g) %
AHT 0.0792 55.70 0.0026 1.83 0.1422 100
FA—IF 0.0714 63.92 0.0036 3.22 0.1117 100
LM7 0.1776 76.95 0.0035 1.52 0.2308 100
OMZ65 0.1840 56.27 0.0071 2.17 0.3270 100
108 0.1260 67.74 0.0045 2.42 0.1860 100
110 0.1670 75.33 0.0047 2.12 0.2217 100
120 0.0769 4741 0.0033 2.03 0.1622 100

Table 7. Determination of glucose and fructose moiety of extracellular alkaline soluble polysaccharide(F I ) obtained
from laboratory strains and Korean types of S. mutans

Glucose Fructose Total polysaccharide
S.mutans Weight(g) % Weight(g) Y Weight(g) %
AHT 0.0211 3323 0.0013 2.05 0.0635 100
FA—IF 0.0199 53.78 0.0038 10.27 0.0370 100
LM7 0.2399 64.49 0.0098 2.63 0.3720 100
OMZ65 0.1435 72.44 0.0046 2.32 0.1981 100
108 0.0632 86.58 0.0020 2.74 0.0730 100
110 0.2046 72.25 0.0022 0.78 0.2832 100
120 0.1772 51.07 0.0068 1.96 0.3470 100

w7l Sle REEFEs AJAFTEe] A A AFFEL 2F 56-77%9] glucose moiety S .

= ogEe) PR3-S v @y Ays of33 3ok o] o]5& 79 #4413} glucose moietyE i A
Table 6ol 4 Rz wpepzro] Al Ee] Fu] 4¢84 o2 vepdrth

t = R2(F 1)oA B FFES A 47-15%E, AlEe] 3] alkaline =84 ob=FEEHF 1)
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oA oM E FeldFEo) oF 53.80% 2 Alg Al
F52 o 33-75%)] w4l =2 glucose moiety &
Hebllen Reld3 1083 1100) AddaFE
o Pla 34 F glucose moiety S viepol
120005 f-AH8 528 vy tH(Table 8).
MEFZL ARFEGF Vel i Reogas

Table 8. Determination of glucose and fructose moiety of extracellular alkaline insoluble polysaccharide (FI) obtained
from laboratory strains and Korean types of S. mutans

Glucose Fructose Total polysaccharide

S.mutans Weight(g) % Weight(g) % Weight(g) %
AHT 0.0080 47.06 0.0007 4.12 0.0170 100
FA—-1F 0.0071 33.33 0.0034 15.96 0.0213 100
LM7 0.1254 05.45 0.0068 3.55 0.1916 100
OMZ65 0.0870 74.61 0.0025 2.14 0.1166 100
108 0.0435 80.26 0.0020 3.69 0.0542 100
110 0.0261 73.31 0.0020 5.62 (.0356 100
120 0.1351 53.48 0.0061 241 0.2526 100

3 AFAFFE7H9 glucose moiety= trZA] o}
B ow] Fel 3 1087 1100] OMZ6SE #) o) &}
AIAFF 56 vls) vl =4 Jehd 1w 1207
T B 218 558 M rKTable 9).

=3 4719 2 RSl WE F39) glucose
moietyZ} fructose moietyol] ®]s] <k 2-92uj =7
vhefi} Schachtele $(1972)3} Chassy 5-(1976) %
Trautner S-(1981)2] ¥ 39} dx)5tg o o] 2y
Aol A Fel. FHE 50 S murans) &

oh) g gkl & 5= glor)

4719 Aol A vheld wle} 7ho) o) 7}
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moiety= ThE FAFS- Rl o o]53 el
1083} 11001 A AFFZSo] )3 By o
glucose moietyE R =] o]= §. mutans7} Abak
ol AMshe Aol TEene A5 oli=c}
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ARz 7oz R Bag) AP AT
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Table 9. Determination of glucose and fructose moiety of cell bound polysaccharide(FIV) obtained from laboratory
Strains and Korean types of S. mutans

Glucose Fructose Total polysaccharide

S.mutans Weight(g) % Weight(g) % Weight(g) %
AHT 0.0264 44.00 0.0020 3.33 0.0600 100
FA—IF 0.0144 27.32 0.0050 9.49 0.0527 100
LM7 0.0458 42.60 0.0018 1.67 0.1075 100
OMZ65 0.1768 71.99 0.0065 2.65 0.2456 100
108 0.0818 68.91 0.0043 3.62 0.1187 100
110 0.0734 63.88 0.0030 2.61 0.1149 100
120 0.1025 48.05 0.0041 1.92 0.2133 100

dAellA Fe), FAF 108, 110, 12077L 7=
o APAAFERE o2 e, Aateta 54
R OGRS Be] o]l5ES gae =3 S
multans straing 2 #33}g] on] alela] o] S8 z}
z} S, mutans KHC108, KHCI110, KHC1200]2}51

& Fe] i 1200] APAFFEH #4128 glucose
moiety 3 tebd Zl& AQsisba] zapdsn Algd Al
FFEN FARE 548 2| A7 QAshe 2
e faE ok

o172} ofe) Aupel A} vhehd uiel o] B A4
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