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1) FAIAT wilF

S. mutans Ingbritt strain, S. sobrinus B-13 (ATCC
35037, Rockville, MA, USA)E FAs9 o, wike 52
Azz 2@z AFE M17 HAA (Difco, Detroit, MI,
USA)l| HEsted 37°C wld7]oA vieFatadct.

2) Bl 2 2E Hl4&E4 270 84 JAT e TF
o #¢

1998 993 12897k FFX G FA obF 65839
Brg Ztzb A skdvh. 16413t vikdt S. sobrinus B-13%
M17 AR 5u &4 3ted (2F 10° colony forming
unit/ml, cfu/ml) < 423+ Z& wjedetAet, Hul 348t
(2k 10° cfu/ml) 5% A2do] A7te M17 x|l 53t
AZAZ F, 7)o Zzbe] glg 1008 Aste] (oF 10
10° cfu/ml) BEST 37TCoIA 4812wl ¥ W FHU
(clear zone)E BA s AlTS B8t

=gy g gAsts AT M7 AR oA ujedat zhzte]
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7F A7V M17 A eA (M17S AAulA)oll FEsiAct. 37¢
A 24Xt vl BlEEd 2R IS AAEe 2F
952 At

3) 2T B3

Adg BeldF 9] Fests, AEEH, Aty 42
%2 Bergey's manual of systematic bacteriology®l 3&
W o g Axslth. BejdFe M17 AAuA] o wjokdt
 glycerol® HAF¥=7t 20% (w/v) H=E H7lsto -70C
o W% BAsHA oo we AHE, et F Agl AL
g3t B8 FFE Gram 98§ A8k 2gFE 9
7RIS Blstytt FgetolA] A& (Catalase test) &
M17 @HuR]e) BedFE FFste] 37ColA 19 Wt
F 3% H202% 718 o] 7)1 A 72 Hkrh M17 gl
A 2Ee@FE HEslel 10T} 45T 47t widet £,
B gFe] 24 o2 #aeeh pH 9.69 M17 A ujA]
<} 6.5% NaCle] & M17 AAux] o E2lH#5E HF3t
o 37¢co] W & BERFe $4 J5FE #HEAY. &
38 Fa AP GPI (Gram-Positive Identification card,
BioMerieux Vitek, Inc.)& °]&3lo] Ze|dFE F43A.
A WL g AgThE SRS FEEiA M1T A
Aol BE3IA 37C, 24712 w3t 2dE HELE A
g GPI kitoll TS FFata WFatd whed& 37}
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1) B39 5%

B FF 25 M17 SRl T =2
Qi FrgElolAl 4do1R e, 10CAM e S8R Rt
45coM e AR, EEF 2F pH 9.69 #AG
6.5% NaClelt} bile-esculin®] &+#2 ix|elM 4314 &
sath, EedFE QP kitE AHeste] 2d 9 Agetd
AARE AAIg 23 arginine HC1S #3182t tellurite
FAANFNA sttt Dextrose, lactose, salicin, sucrose

H = = . . -
a5l 21k mannitol, raffinose, arabinose, pyruvic

acid, inulin, melibiose, melezitose, ribose, xylose= &3l 8}
A B, ol FHE 2 Agehd 4y 4, BF S
salivarius2 39} 28 959 A& S. salivarius
S15¥ S9°o.2 et

2) B&FF71 S. mutans® 1FAE] B3 Aol wlA
= 9%

H)HA gtolo} AAlA S, mutans B Wl¥A] BAE ¢
e FAE 204.9 mgelA ey, S. mutans?t FRTF
A FAE JFAH FAE 1.9 mgollA 20.6 mge=
S. mutans &% vl YA} 2 2fo]7F AATH (p<0.05) (Table 1).

W} & AFF HALE 3 A3, S, mutans B Bl d=
ml?d 9.0x100)% 1, BT 95 fEAdE mlT 2.0
10%04 1.2x 1019t} S. mutans$t B2l &3 WA

H

o o

dx S. mutanse mlF 2.4x 10704 5.0x10%, EdFe
mlZ 6.0x 1074 1.6x10°0.2 Zzte] @= ujgAje} & 2}
°o]7} 1%t} (Table 2).

Fig. 2. Effect of S. salivarius S1 on the formation of
insoluble glucan by S. mutans. S. mutans (A), S. mutans

and S. salivarius S1 (B), or S. salivarius S1 (C) was
inoculated intc M17 broth containing 5% sucrose in the
beaker, respectively.
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3) BalF3 wjek Aol S. mutans®l AFAH FAA
At vX e 9
M17 DA & M17S HA | A v ket £l g
AR NE 7+zk 748k W7 golof HANIA S, mutansll £lst
o AAE QAT FAE HH 117.1 mg, 47.7 mgol A+t
{(Table 3).
EAo] AT AN & A3, M17 GA A A
—cﬁlﬁ-r Hlok A S 713k wixolA F28 S, mutanse
mld 2.6x1071A

Hj g

6. 8><108°]915’_, M17S YA A A Bh

ok BaldF: Mg ARAL g wiAdM F2T S mu-
tanse mle 4.0% 106011/\1 7ox10e2 BEedF wlsk A

ol S 7}alA] etz mig 9.0x1079 xkel 7k YA
t} (Table 3).

Fig. 1. Morphology of S. salivarius ST on M17 agar.

Table 1. Inhibitory activity of S. salivarius isolates on the
formation of artificial plaque on the orthodontic wires by
S. mutans _

204.9+45.1

S. mutans

S. mutans + S. salivarius S1 14.6+54
S. mutans + S. salivarius S2 17.0+04
S. mutans + S. salivarius S3 2.61+0.2
S. mutans + S. salivarius S4 14.6+7.0
S. mutans + S. salivarius S5 206+35
S. mutans + S. salivarius S6 10.9+2.8
S. mutans + S. salivarius S7 1.9+0.5
S. mutans + S. salivarius S8 2.7£2.0
S. mutans + S. salivarius S9 2.1+0.6
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Table 2. interaction of

. mutans

. salivarius
. salivarius
. salivarius
. salivarius

S

S S1
S

S

S.

S. salivarius
S

S

S

S

S

S2
S3
5S4
S5
S6
S7

. salivarius

. salivarius

. salivarius S8

. salivarius S9

. mutans + S. salivarius
S. mutans + S. salivarius
S. mutans + S. salivarius
S. mutans + S. salivarius
S. mutans + S. salivarius
S. mutans t+ S. salivarius
S. mutans + S. salivarius
S. mutans + S. salivarius
S. mutans + S. salivarius

s1
52
S3
54
S5
S6
ST
38
S9

9.0 x 10
8.9 x 10°
7.2 % 10°
7.9 x 10°
8.2 x 108
8.0 x 1¢°
1.2 x 10°
6.5 x 10°
2.0 x 10
4.9 x 10°
3.0 x 10° 1.6 x 10°
1.5 x 10° 4.4 x 10
1.1 % 10° 3.2 % 10°
5.0 x 108 6.0 x 10
3.3 x 10° 52 x 10°
3.2 x 10° 8.0 x 107
1.8 x 10° 4.1 x 10°
1.4 % 108 76 x 10
2.4 x 10 4.7 x 10

Table 3. Supernatant of isolated S.
icati f S.mut

salivarius affecting on the formation of artificial plague on the orthodontic wires and

114.2+£51.0 9.0 x 107
S. salivarius Sl 124.5+41.5 6.1 x 10° 85.0+20.6 6.3 x 10°
S. salivarius S2 66.1+5.9 4.8 x 10° 26.2+5.7 1.4 x 10°
S. salivarius S3 199.2+22.4 49 x 10° 31.9+64 4.6 x 10°
S. salivarius S4 58.7+£12.6 3.6 x 107 11.5+24 6.0 x 10°
S. salivarius Sb 93.8+49.2 54 %X 10° 35.6+10.2 40 x 10°
S. salivarius S6 66.5+30.5 2.6 X 107 26.9+7.6 4.0 x 10°
S. salivarius S7 124.0+14.3 6.1 x 10° 83.5+12.9 2.8 x 10°
S. salivarius S8 158.5£11.8 3.0 x 10° 65.2+21.8 7.2 x 10°
S. salivarius 89 162.4+17.1 6.8 x 10° 63.1+17.1 1.0 x 108
‘Mean 117.1 A77

* M178 broth : M17 broth containing 5% sucrose

A& AT}, S. salivarius S8% ¥|EF(Fig. 3) 25 &F
7} AT FPAE ZE gl

28

5) Z#go| S, mutans®] 1 EXEH Pl PN IF
H)7 gholo] AAlIA Zegre] UF< inulind levan 25
S mutans® Q12 AL A A Z3AcHTable 4).



Fig. 3. Thin layer chromatography of product formed by
isolated S. salivarius S8. Thin layer chromatography was
conducted on silica gel plate using acetonitrile. The
supernatant of bacterial culture (S8) was treated by 67%
ethanol and dried in 80C oven, leaving the precipitate. The
precipitate was added with distilled water (S8p) or 1M HCI
(88ph). S, G, and F are sucrose, glucose, and fructose,
respectively.
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Table 4. Effect of fructan on the formation of artificial

evan 186.4427.8

263.0+23.4

Inulin 160.4+26.4

175.0+10.5
A7) 98t chlorhexidine 5% AHE3] X|oh-2] 42
ZaAZ § Jey, o 'de N&AA Rt} HT 77
Ul AaAoz ZA8E AlFE o] &3t o} A& det
24 e AL ol FolA 1 Y. ol Al MY
KolHA TN A&H R FAs BUA L AEIRS
o, WA F4ol 11 e AT 4 Yool gt o] &
Moz 2249 g W vl olzd X WHL At
< Bz 228k ALAD FEL 710 5 don, A
Aoz Auyl gof g kel AW o ZA: A& F 9
e Aol AP, 5‘]"?—%@‘? oo o] 84 & e AT
Ae PAo) FE J&E s S. mutansE AATAY, S

mutans®] A€ 8= 9111] dojok g}, FEE B Yoyt 3
ARl S, mutansE AL ¢ g U] ATE FAL 5 9
o), &35 Akl 28] 3l S. mutans™, lactate de-
hydrogenase o] BE3ld= fabg PABA] Xt Al
e Boslz gt AHE YA Ao eAFE 4o

7 %= S. salivarius TOVE-RE &= P>,

S. salivariuse RAE 10-24~2 olWol] AZe] Ho| =
Abgre] 7ol EAsed], 53 &9 fZol Brod 7%}
2ol 2R AFes 47 @714 AdeA widEe FA
79 20%% AA8kaL 3t

B aode HA golo] AAlA S mutans B5 Wi

A 8AE A2XE TA 204.9 meol ¥lwste] S. mutans®t
S. salivarius #8135 £ WlFAllE 1.9 mgelA 20.6mg
o2 A8 FAHUY. S. salivarius 2T T g
S. mutans® 9F A& A AA 71-AE S1A M17 HAH
A9 M17S AR A Wi FRr S, salivarius F&| 5T w1 F
AR BG zkz} 748k B)A spolo] AAA S, mutansdl ©fst
o FAE AT FAE 274 B+ 117.1 mg, 47.7 mgel
At} o)9} 2o A= vk T S mutans BTG aglol
°]"‘xm1 A Fdo] dojube Ao Hot 5% Ado| &
B M17 AAufz oA vj ¥t S. salivarius T2 TF WF A
ool e AEo o Aoz AARHYUTE. 1A S. sali-
varius B21FF Wk A AL thin layer chromatog*raphy
2 A AF, S, salivarius BT 4T FEAS =
getolqut. = . salivarius B2l dF7F 348 T 9
3ted S mutans® ¥9EA 254 40 dAEHE AL
At ey =8 gke] 429l inulin® levan 25 H|7
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solo] ArtA S. mutanse] AFTE AL JA A &3}

Howy, ojAAAe) A B ZHRE APdte TE A

FEL S. mutans?) AFXE AL AAA R3ATh ©
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V.2 E
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Abstract

THE INHIBITORY EFFECT OF FRUCTAN-PRODUCING S. SALIVARIUS ON THE
FORMATION OF ARTIFICIAL PLAQUE

So-Yung Park, Park Eun Hae, Jong-Suk Oh*, Kyu-Ho Yang

Department of Pediatric Dentistry, College of Dentistry and Dental Research Institute,
Department of Microbiology, College of Medicine*, Chonnam National University

S. mutans is the most important causative bacteria of dental caries among the oral bacteria. S. salivarius is a
normal inhabitant in the human oral cavity. Nine strains of S. salivarius in this study were isolated from the
oral cavities of children and identified, and their effect on S. mutans and S. oralis was studied.

1. The mean weight of produced artificial plaque on the wires in the beaker was 204.9 mg in the culture of S.
mutans only, whereas being reduced to 1.9 mg through 20.6mg in the combined culture of S. mutans and
each S. salivarius isolate (p¢0.05). The viable cell didnt show the difference between them after culturing.

9 When S. mutans was cultured in the media containing culture supernatant of each S. salivarius isolate in
M17 broth, the mean weight of produced artificial plaque was 117.1 mg on the wires, whereas being 47.7
mg in the media containing culture supernatant of each S. salivarius isolate in M17 broth containing 5%
sucrose.

3. The polymer produced by S. salivarius isolates was on the thin layer chromatography.

4. Tnulin and levan didn’t inhibit the formation of artificial plaque by S.mutans in the beaker test.

These results suggested that fructan-producing S. salivarius isolates inhibited the formation of artificial plaque

by S. mutans.
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32



