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Streptococcus salivarius 1192] = x|ef Ax|Zatof| gt A+
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o[alst -
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Adviehm 2ot 2ol e, et vl g gal”

—— 32x8

Az7 402 dste AobAEe tiolyg Aoz XE MFZAME Streprococcus mutans7t 5 Aol
Aol 32t S22 AP 3G AR XL §LITY. Sreprococcus salivarius’e A2 T AAH o2 A s
= Algeltt. B dFoME dole] o BE| B9 Steprococcus salivarius 1199] B Streptococcus mutans 2
Streptococcus oralis) NG TS A7l vhe¥) e AnE A
1. Streptococcus mutansE& D34 FHAA WFA]l 550nmolM e FF7t 0.327010 0, Streprococcus mutans <}
Streptococcus salivarius 1199 3+ v FA9lE 0.1198 A4S AT
2. °lA glolo} HAolA Streptococcus mutans HJFA] AR Q28] TAE 84 Tmge|Q o\, Streptococcus mutans
o} Streptococeus salivarius 119 £ i FA & 12.3mgo 2 ZHAE ATt
3. BHI brothell A ¥ Streptococcus salivarius 119 viok A3 AL 7131 v]A to]o] Arjol|A] FAH AZA e F
100.5mg?ld] vkl 5% Aol 7% BHI brothol| A ¥NFR Streprococcus salivarius 119 W% AR XL 7131 ¥lA
Sto]o] HAMIAE 20.4 mgo) At
4, Streprococcus oralisSy Streptococcus salivarius 119 ©% WA = 242y mi% 4.8x 107, 7.5x10%019l et 38 %
Aol = Streprococcus oralisx= 4.2X 107, Streptococcus salivarius 119= 5.8x 10722 7+A8)5]ch,
5. Streprococcus salivarius 119 W% “33 A& thin layer chromatography® 2A1& A3}, Streprococcus salivarius 1197}F
B33 polymers FFWo|UTH.
6. Streptococcus salivarius 1197} Tt=& 25702 22]8t] thin layer chromatography® 4418 23 16 23] F
2R 7849 ST A
o| el B3E FFH 1N Bel D Streptococcus salivarius 11994 &3 Streprococcus mutans®) AFX e FA A=
2 7848 74 I AT Aoz AAFHU

FR0|: AW, 224, Aob9AZ

[.M B (glucan) & FAA3Tt. o] FFNL A 7EEHC] FHo

Streprococcus mutans®) ZF 8¢} Asle] Ko} EH

T7 BAS g x B1ek1 X|ol-AlEe HAlw st Atte] AL e & ol o} XN 8] Sreprococcus mutam—‘“—
T U W A Agolt), Xol-4F Bl At S sl g o] Al A thEke] fAts AAste Ao} EH

23 48e 3he Ao gAA Jded, ol Ad 2Ase DAY oRA XohpA3E K.
NFEC] &g 71 S8 WAAES grE7] Ro|gy, Streptococcus murans7} 770 A& B Bt Strepro-

19244 Clarke®7} 22 XN E B8 Steprococcuss B85} coccus oralisE AT TN AR ATEL Sreprococcus mu-
o Streprococcus mutanstt FE 0)F], ol AZ=o] WAy tans®] ZA& AT 2N AHRFAE AR5t 9L slA

AdolA 71 83 YoIFOZ AR I Yrpo, =iy
Streptococcus mutanse M 52 glucosyltransferaseE Streptococcus mutans©l| 2)gF o} 32EE AHFEl| 9]k
Rujslo] Aoz RE FFAe wFeA iR 20 A =X B FA Fol AFH ke, Ar1H 23
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€ 71E 5 glo] AR EAshe P 5T E ol
ato] X|oh¢-2FE dWslaua dhe dix e g A3t
Bagm QIoP® olgjdt o] Al ARAQ A Al
< B2 = Q. Sweprococcus mutansS) EAWMo)E 0 2 g
F318 tjAtel] Zgto] JIAYW?, lactate dehydrogenase B4
o] F-E3ld® fitE BABIA] Rl Alde ol BAo)
G Aol A2HU1, Seeprococcus mutansxE XA et
< °|F3 AHE A Aol F S dodlx ge
Streptococcus salivarius TOVE-RE E2|HJoP>* . w3k 17
Wl Enterococcus faecalis= 34l 715& YElE bacteri-
ocing AR ANGTHY F4L gAls| W&o o

A AFeze 7ksAel de AR Hasm o,

Streptococcus salivarius Streptococcus mummg} AslH o
Z 7P Ao Aol FiE AN 270 E P4
\’4- Streptococcus mutans= 1—3 2o F8 é%‘ H]58-4

FE At vskd | Streprococcus salivariuse F2
i?ﬂ% (fructan) < AAYETY. Streprococcus mutans®) Hlfﬁg—/\j
F0 T X e DA Il Srreprococcus salivarius ThE-Eo)
9121] A8-2 VERIA gt
£ Ao ofge] TRAAM B3 Streprococcus salivar-
ius 1199] EA3} ol-$-215e] wAhol] F 23 Streprococcus
mutans®) AR L 22 v gL Bgon.
Streptococcus mutans T2 JA| e AdE hEAQJ A9l
Streprococcus oralis® F2d 3 J3FS H} w3
Streprococcus mutans] XNNBAL AA e Sereptococcus sali-
varius 119 73 2 & thin layer chromatography = 733}
1A} 35Tk

1. Mz 3wy

1. SAMF Bl

Streptococcus mutans serotype ¢ (Ingbritt strain),
Streprococcus oralis (ATCC 35037, Rockville, MA, U.S.A))
£ FAEen, Wde 54 Ax2 B9 AFE brain
heart infusion (BHI, Difco, Detroit, MI, U.S.A.) brothdl
BEdto 37C w7l v st

o

2. 8|5+2d 257 ¥4 ARis0)

Aol AH8-d v|8A 2 FW A Aol de FF
A9 obge] gl o2 RE e}, 0|23 Aol
TFE FE3p7] Y3l gQad& 10722 438l 5% 7t
Zo] H71¥ BHI agar (BHIS agar) Al %31 37C, 24
A7 wikst & 2R2WE v e Steprococcus RES AEs)

%th. BHIS brothol TES (N-tris(Hydroxy-methyl)-
methyl-2-aminoethane- sulfonic acid, Sigma, St. Louis,
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MO, U.S.A) buffer =7} 0.1 Me] =& 2F9ct 1
3mlE ¥3)¢ Filo a1 502 Streprococcus W FAT 504
9] Streprococcus mutans W|FAES FEFFG T}, 2T
Streptococcus mutans WA FF3G ). o]AS wFrIgtd
FHH| gt 30" 4E2 AX)sta 37ClA 293t vt

Aot WEES AARL dmle] FFHRFE AHE F, 3mle] =
F5E 7tote] 23 550mm HelH FFEE 23

o Streptococcus mutansdl] 3 v)FEA 2 A A %0l

e Age Adgsid.

8y 224 4 9Rlsel e EedFe FHTE,
AEsta A5k A 52 Bergey s manual of system-
atic bacteriologyl & WHTOE HARIAT. EeldFe
BHI brothell ¥j3t & glycerol®] HF5=7} 20% (w/v) H
& Hriste] -70Cd W% E@sEA dad] wet AFE,
Hlokgt & Ao AR E AdolAE APL 208 kit
(BioMerieux, Marcy I Eroile, France)& AM&-3l] #z|€
AdE BT A e 9 Jg9s SRS @5
3|4 BHI agar ‘ol &3l 37C, 2441t “H &3ttt

g d8oz FHE AdES HAA FHTd sty
Macfarland scale #52 A3, ol l‘&_—% 3=A 550
nmol Al TR 1.59 2git} Ade] §EE 243 $ API
208 kitoll A2 FHEF3ka 37T 4Rt v Fsisic), B

SAE FA7RIA 719 472 wste) Fo] AAsE AF3
o g FHE A8 24030 F AA=ssigy. 89

Streptococcus salivariuss Streptococcas salivarius 1192 39

3.
4. A2 FojAle BIARA 22 HA R4

BHIS brothol] TES buffer =7} 0.1 Me¢] H=% 233
3mlE 43§ Tl Wi 5049 Streprococcus salivarius 119
v kAT 508] Streprococcus mutans WiFN L HEZ3IHTH W
ZFN K= Streprococcus mutans ¥ FR 9 HIFEGT}, oA
Hjekrigte] #HAH il 30° AR HAstn 37T 1
U7t Wittt HEES AASL 4mle] FFRTE AHT
%, 3mle] FRFE 71t BB =A 550mmBFelA F3
TE &3 ol AL 33 wiEsld 43 & HaSs o
Aot

5. Streptococcus salivarius 1197} Streptococcus mutans2| Q|
S R|Ef Font Mol ojxls g

BHIS brothell 0.1 M TES bufferg #7138l pHE T2 =
A% o, v|H 40m1¥ 8|S} A7) Streprococcus



mutansSt Streprococcus salivarius 1198 242} 2x 1008 A 23}
i 0.016 inch 222" A2 244 wire (Ormceo,
Glendora, CA, U.S.A)E 50mg Wel7} 57 Fxlaled 3 A
#H HAd wido} wAe] FIEE YTt BRFME
Streptococcus mutansTt ZFIH T, 37°C Wi oA F A
BA 15X Wit F, 3709 wire Aol FAE AT A5
FAE BFA. FAlo ATl dd g 8M el BHI agar
ol AF3te] 37°C Wd7IolA 18213 Bl AF T QR4S AL
At

8. Streptococcus salivarius va HHE MEMO| Streprococcus
mutans2| Q1Z X|E YA D} Mol okl HE

BHI broth$t BHIS brothel 0.1 M TES bufferg #7}3}
1 pHE T2 233} Streprococcus salivarius 1195 vl kst
o, 3,000xrpmo2 2087t QAlste A g do] B
Eoll 383 HAF AHAYel do} SlE ATFE APEAR
ok vl 339 20mle BHIS broth 20mlE ®)7 ) FH) 8}
Rk, A7Vl Streprococcus mutanss 2x 1008 FZs+1 0.016
inch Z8l1#| 229 A 9] WA 4 wire (Ormeo, Glendora,
CA, US.A)E 50mg W7} A FH|atd 3AR vlo}Hd
o} wiAol ANEZ QY. WETANME Sreprococcus
mutans?t FE3AT. 37C wW)olA FAANFEA 1547
W Fe F, 3709 wire 3l FAH AF Xeo] FAES 7t
ATt Bl ATl g S 8A8led BHI agarido] HEsk
37T W71 18417 Ml FE 3 YF5E oA}

1. Streprococcus salivarius 1192} Streptococcus oralis@te| A
=58

BHIS brothel 0.1 M TES bufferg 37}sted pHE 72 =
A% o, 2 Imlol Streptococcus salivarius 1199
Streptococcus oralis W% z+zb 0.01mIE AZs9c}. 37
T wjF71olA 15417 widet 3 ATl S &M 3to] BHI
agar’doll HEska 37T WYl 18X1ZF wjeket & A<
£ st

8. Streptococcus salivarius 119 HQFHO] HE A}

Streptococcus salivarius 119% BHIS brotho] A 36A13t H)
T F, AAlst] AP AL Aot AA Ao 67% ethanol
42 7R3l A1 AR g, AL g 2o 2zt
< 2% WhEStm A43te) B AHEL 80T ovenolA 7+
ST AAEE SH5 ol = A YAES 1 M HCl &9
< 7kstd 121C ovendl X 20837 & AL T5F 3y
A3 A silica gelol A thin layer chromatographys A
Al8ATt. olu| developer® 85% acetonitriled S A&3d}1
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HAAZ 5% H,S0.2 300mg/L @-naphthole] £ methanol
< AH831e] 121, ovendl|A 1083t WA} 8T,

9. Streptococcus salivarius 1197} BtEE= ZEFMof| ozt

thin-layer chromatography ZAt

Streptococcus salivarius 1197} Do
5mgel 0.2mle] DMSOZE 7t 80T
%o, 0.2mle] Hakomori®] & 7}3le] & 50 4 5
Al Agol BA 8%t Hakomorio)
n-pentane2 2 3zt# A1 DMSOE 7%t ¥ 50T E 713}
I 2~4A17t sonicationdt T, mineral il 7}sked 2|23}
ct. Hakomori & 713t Al&el 0.2mlel methyl iodide®
7¥ste] 308 WA& &, glass cap tubed] &4 3ml Z{4, 2
ml chloroform, 1ml methanol 7Fste] Z8lA| 43o] Fc}.
20~30% ¥ FE7L E0EH A7 FopEla oA 3ml
o] FHFE 234 F&39th. F2EE sodium sulfate an-
hydrous 0.35g& 7}kl 1417 Hix|8ln 2 d2S Aoy
%, 55mm A#A ol A ZH T}, Chloroform2S 3712 &
A ¥ SF/5 0.5ml} trifloro-acetic acid (99%) 0.5mlE 7}
std 121°CoA 2413 nhERdl] At sl RaA A B2
AzAA A Ll o, 0.01mle] methanold] =4t} o] A
<= silica gelol4] thin layer chromatographyS A3ttt}
ol A/MEwZ 3:9: 19 acetonitrile : chloroform :
methanol #4& AH&318 2 TAA 2 5% H.S0,9 300mg/L
a-naphthol®] & methanol& AH&3l] 121C ovendA 10
£ 2R WRTLZ @ 14 linkageE ZH= mal-
totrioses} @ 1—6 linkage® 2+ gentiobioseE A1),
Maltotriose®} gentiobioseE 22 WHOZ methylation?|7)
3 thin-layer chromatography= A8t}

o

.o

ES

,0

1. BalFFel guE ol Msisnol sy

[

dm

2| FFE BHI agar 3ol sl S o, Bae) yate
B Fig. 1). EeldFE API 208 kitS A&t 2
WE AALE AAE A3 sorbitol, lactose, raffinose, ami-
don/starch® £33} ribose, arabinose, mannitol, tre-
halose, inulin, glycogen® E&|3tA] £&cHTable 1).
Voges—Proskauer #A}, f-glucuronidase A}, f-galactosi-
dase AA}, alkaline phosphatase ZHAAMNA S HYm,
hippurate #3817 AL, pyrrolidonylarylamidase ZAA}, a-
galactosidase A}, f-glucosidase ZA}, leucine arylami-
dase ZAAF 2 arginin dehydrolase ZHAME 4L Byt
(Table 2). °]2g B¢E 3 Ysety B0 ReldFE
Streptococcus salivarius 1192 %= 3l3t}.
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S| & oM H+-SH FFH Y A

Streptococcus mutans = W) FA | W msted Streprococcus
salivarius 1199}9] E3 s FAl ol e L3 8 FiH v]58A4
=50 Aol AU (Fig. 2). EFB=A 97 550
nmolA EFEE Streprococcus mutans W]FA &= 0,327,
Streptococcus salivarius 119 W BAd e 0.034, Streprococcus
mutans$t Streptococcus salivarius 1199] &3 A o=
0.1192 =o] (Table 3), H]+8&4 274 4ol dAES &
T Uik

Table 1. Carbohydrate fermentanon of isolated Streptococcus sali-
varius 119

) P051t1ve
Negative

4Sorb1tol 'Lactose Rafﬁnose 'Armdon/starch
Ribose, Arabinose, Mannitol, Trehalose,
Inulin, Glycogen

Table 2. Biochemical characteristics of isolated Streptococcus sali-
varius 119 _

Voges-Proskauer reactlon Posmve

B-glucosidase reaction
B-galactosidase reaction,
Alkaline phosphatase reaction
Hippurate hydrolysis reaction, Negative

a-galactosidase reaction
Pyrrolidonylarylamidase reaction,
a-galactosidase reaction
B-glucuronidase reaction,
Leucine arylamidase reaction
Arginin dehydrolase reaction

lZx|e] Y

3. Streptococcus salivarius 1197} S. mutans2| Q
o} M=ol 0jX|= HE

H|# bolo] HAYA X Streprococcus mutansSt Streptococcus
WA 4R AFAE AL 44
84.7mg, 3.9mgelAT}. Streprococcus mutansSy Streptococcus
salivarius 119 £F A& 12.3mge & A3 ZAHRA
™H(Table 4).

Wk & g AAE & A, @5 wFAole mle 5.7X
10%1903L, Streptococcus mutans 119 S5 wjgAJol= 75X
10%\QT}. Streprococcus mutansSy Streprococcus salivarius 119
o} &3 wi Aol Streptococcus mutanse 2.4 %108,
Streptococcus salivarius 119 6.4 x 10%0] % tHTable 4).

salivarius 119 @=

Table 3. Inhibitory activity of isolated Streptococcus salivarius 119
on the producnon of vvater insoluble glucan in disposable cuvette

S mw‘aﬂs

0.327
S. salivarius 119 0.034
S. mutans + S. salvarius 119 0.119

Table 4. Inhibitory activity of isolated Streptococcus salivarius 119
on the formation of artificial plagque on the orthodontic wires and the

replication of Streptococcus mut

847  BIXI0F

S. mutans

S. salivarius 3.9 7.5%10
S. mutans + S. salivarius  12.3 2.4x10 6.4x10°

Fig. 1. Morphology of Streptococcus salivarius 119 on the brain
heart infusion agar.
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Fig. 2. Cffect of Streptococcus salivarius 119 on the formation of
insoluble glucan by Streptococcus mutans. Streptococcus salivarius
119 (Left), Streptococcus mutans (Middle), or Streptococcus
salivarius 119 and Streptococcus mutans (Right) were inoculated
into BHIS broth in the disposable cuvette, respectively,



Table 5. Supemnatant of isolated Streptococcus salivarius 119
affecting on the formation of artificial plague on the orthodontic
wires and the replication of Streptococcus mutans

TEIX I
2.0 X 10°

ultured in BHI brdth 4”1400.5
Cultured in BHIS broth* 20.4

* BHIS broth : BHI broth containing 5% sucrose

CHElA-Obx|2bEtS| | 27(1) 2000

Table 6. Relation of isolated
Streptococcus oralis

Streptococcus salivarius 119 and

S. oralis 48 x 10
S. salivarius 7.5 x 10°
S. oralis + S. salivarius 4.2 x 107 58 x 107

S G F Su Su-lL

. 1-2,3,4,6—Me4—G1c
|

2,3,6-Mes—Glc
2,3,4-Mes-Glc - _

Str

M3 Gen

Fig. 3. Thin layer chromatography of products formed by
Streptococcus salivarius 119. Thin layer chromatography was
conducted on silica gel plate using acetonitrile. The supernatant of
bacterial culture was treated by 67% sthanol and dried in 800C
oven, leaving the precipitate. The precipitate was added with
distiled water (Su) or 1M HCI (Su-L). S, G, and F are sucrose,
glucose, and fructose, respectively.

19

Fig. 4. Thin layer chromatography of glucan formed by
Streptococceus salivarius 119. Thin layer chromatography was
conducted on silica gel plate using 3/9/1 of
acetonitrile/chloroform/methanol. The glucan formed by
Streptococous salivalius 119 (Str) was methylated. Maltotriose (M3)
is a standard carbohydrate containing 1—4 linkage and gentiobiose
(Gen) is a standard carbohydrate containing 18 linkage.

4. Streptococcus salivarius 119 B MEMO| Srreprococcus

mutans®| QIBX|EN BAT MFS| 0| A

BHI broth®t BHIS brothol| A w) ¥&t Sereprococcus salivar-
ius 119 Wi FAAE 747 743t v|A golo] HAA
Streptococcus mutans©| 93 FAH AFAH TAE 24
100.5mg, 20.4mgelSith (Table 5).

Bl Aig HAALE ¥ A3, BHI brothol Al w43t
Streprococcus salivarius 119 M) 234 AZ 713 vl x| of| A 2]
3t Streptococcus mutanss mlF 5.7x10%) a1, BHIS broth
x| vl Streprococcus salivarius 119 vioF AR AL s}t
iR oA ZA & Streptococcus mutans’s mlF 2.0 % 10%]Qh
(Table 5).

b. Streptococcus salivarius 1192} Streptococcus oralis@}2| At
-2

Streptococcus oralis X= WFA e mlF 4.8x 1070112,
Streptococcus salivarius 119 &% W FA & 7.5x10%] %At
Streprococcus oralisS} Streptococcus salivarius 1199] T3 vjk

Aol Streprococcus oralise 4.2x107010.2.M | Streptococcus
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salwarius 119¢ 58X 10782 249} (Table 6).
8. Streptococcus salivarius 119 HjQEOHO| MEL Z{A}
Streprococcus salivarius 119 ¥} <% 233 9- thin layer chro-
matographyE AAI& A3}, Streprococcus salivarius 1197} 8
23t polymere 5711t} (Fig. 3).
7. Streprococeus salivarius 119 MM SR Eret Heix
Streptococcus salivarius 1197} H=E ZFNE A8l
thin layer chromatography® 2413 23, 16 A¥o] F

2 2 584 SFU U (Fig. 4).

V.2

]

A oh¢-2 53 AT Agke] BAYo] F93 4L 3 A
£ AR AT 242 FAHC Yo, e B4 2olele
EtolA fefet Selo) o) 5 o] FAE e AR
2 2719 o] AT | FolF oz daA Ags U
A2 g Aot A ARt Axe tiRE
Aol EAske Al sl A2z B e e
Tl FHAJN 2707 e FEAQ zZYPgog TRE
o, 2FUL £84 2302 dextran 5L FEAQY
mutan.E TR A ZQ tFFE Koo} X|F A7t
F8% 4L st ol AA, ALY gYFE 28 &
= 7 HFA ol A Ao Ria 4 gxe
A, Aol BRE she dquA e Aart 8 & 9en,
A, Aol et 54 458 dodle B2 S ¥dan §)
7] WEo|PY . FRINL Srreptococcus mutans & THE
Streptococcus FE, Lactobacillus ZE3 & F74A|1 T <&
Pt

Ao FA Aol A e 243 Aaglol AefuolA
AR v AEE T FA o Steprococcus EER, o] FoA
5 Streptococcus mutanst FEAZ I AR Aol921F A3
X FedtA AT U} Sereprococcus mutans®] A=
S48 T/, B4 2 AAA YA 9 AR J1E) 3
AR Streprococcus mutans A, T7YYA, BFARL a8
Aefe] Pl Y B T A g-Fol od FTFE FE S U} o
A3 Streprococcus mutanssE JAE7) 938+ chlorhexi-
ML Ciodine', penicillin'®, vancomycinl4-'?,
kanamycin'®, 84" & Alg3lo] x|o}9-4] A4S 7HAA|
4 3oy, 0 Bk A&Ho|x| £yt HZ A A
FAeR EAdte AdE o83l Ao} AEL dstnzt
e AF7L o] FolAm Y ® | thx] AlFL vE Aol HA
TR A&H o2 FAsle] HAA G BE39S o, WY
Ao Sy 1 L& JAE & gloof B}, o]2H o

dine
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&< W) v ke ol x| WE-E tiX] AT
Lagls 02 tiX] A7 AEHQ AL 7IdE & UL
AAR AGE B T A AW o EvE 4
Athe Aol UTB?. 2)op- -5 o] o] &8 e W
A AEe A8 FA 8 98 3t Streptococcus mu-
tans® AISAY, Streptococcus mutans®] X AL
A B o} Jit.

Streptococcus salivariuse BF 10~2443F ool &0l
wo] BE ARge] 7ol EAlgt=d], 53 39 AZo ) g
ol 74 ol EAdte Aoz 247 ¥4 delolA g
He A7 20%E AAEa ol

Streptococcus oralise= F2 AR 2Rk gole] F7hR
YT EE A 27, Fole] 1/304 ESAF? . o] &
2 Al AU Behcet s A8, 257 494 g3A
B B =72 3}, Streprococcus mutans®) X FA 9 =
Aol &t Streprococcus oralis®) 4L H,0,5 #H|dod
Streptococcus mutans®) ZXE A& g AL FAaA 7
o HOxe vl & wf-¢- o] Zsta ol 77282
T s 5 vk 23y el o] H;O.& peroxidase,
thiocyanate$} ¥g-3ka] hypothiocyante7} Elo] 77332t
a7t floewA FadRAE 7HAA b, o213 lactoperoxi-
dase system¥9] ¥H-&-& 7y AT tA 2 3L
AA st H0, @EA T B Add o] Ras k.

B dpdMe dlg Fuldae Bl 220 34 9
A AR A Streprococcus mutans F= v FEA 2] 0.32790 v
Bt Streprococcus mutansSt Streptococcus salivarius 1199 &
& Al 0.1192 ZAaHAR, ¥A golo] ArLA
Streptococcus mutans = NFA FAH AFA ] FA 84.7
mgoll ¥l a8k Sereprococcus mutansSk Streptococcus salivarius
119 % sl el= 12.3mge 2 A3 ZAFA,
Streptococcus salivarius 1199 23 Streprococcus mutans] <l
T A 4 A 71-& <24 BHI broth$ BHIS brothel
A Wl SF3Y Streptococcus salivarius 119 WSk AR AL 242} 7}
gt H)A eto|o] ZHALNM Streprococcus mutansdl] 2)&ta] AAH
AFA 8 FA= 42 100.5mg, 20.4mgelth. o<t 2 Z
= 5% Aol SREBHI brotho| A vlk3t Streprococcus
salivarius 119 W F A ) FHE R 2t AL E A8
HA}. 23 Streprococcus salivarius 119 vk AAH A&
thin layer chromatography& AAI& 23, Streprococcus
salivarius 1197} B33 polymere EF0011eH (Fig. 3),
o] 2FWL 16 Ade] T8 A #84 2FWUh=
AL (Fig. 4) 989y, & Sweprococcus salivarius 1197}
At 84 FEA 3l Sereprococcus mutans] B)1;E
4 270 B0l dAlH e A2 ARl B3 Fatsies
& B0381 Streprococcus mutans®) F2-& AFcia g2
FAA 5 AT Streprococcus oralis’ o) A=
Streptococcus salivarius 1197} A 2H-go] 8l Ao 2 vehytc}.

M

=1
K3

o

4 2 o



ool ARz B ul\, Steptococcus salivarius 119 S84
SFWE A8 Streptococcus mutans®) V582 F20 A
A2 AAFezA e PAL Ak Aoz Azt o
2y P2 8 3F33} Streprococcus salivarius 1199 A5
A&t A7 doz ¥ Yo Aoz A

.2 £

T7ANA &R Streptococcus salivarius 1192 EA 7}
Streptococcus mutans$t S. oralisdl) 3 AL-S AFsd e
I 22 ARE A}

1.

o139 B3te

. Strepiococcus salivarius 1197¢ ThE=

Streptococcus mutanss L34 FAA X wiFA] 550nmol]
Aol FF=7F 0.327°1Q2, Streptococcus mutans St
Streptococcus salivarins 1199) T3 WA A= 0.1192
xdpaZbit=

HIA gholo] AAVAN Streptococcus murans WFA B

AFRE FAE 84.Tmgo|Q v}, Srreprococcus mutans
Sk Streptococcus salivarius 119 T WFA o= 12.3mg

L2 ZA&HUY.

. BHI brotholl A wls Streprococcus salivarius 119 )%k

3R YL 7HE HlA dolo] AAelA FAH A3y =
A 100.5mgQld ¥, 5% Aol -+ BHI broth
N WNLR Streprococcus salivarius 119 W 3 H-L
7¥e v)#A sjolo} HAblAE 20.4mgol At

. Streptococcus oralis$} Streptococcus salivarius 119 T= H)

FAdE 2t mliF 4.8x107, 7.5x10%|g o}, &%
W\ FA el = Streprococcus oraliss= 42X 107, Streptococcus
salvarius 119¢ 5.8x 10702 7+439t}

. Streptococcus salivarius 119 W% 734 AL thin layer

chromatography S AA& A3}, Swreprococcus salivarius
1197F 43 polymers S0t}

SENE Aestd
thin layer chromatography® 418+ A3, al—6 A%
o] 78 23 +84 FFENoIAUT

T AN B2R Streprococcus sali-

varius 1199 &3 Streprococcus mutans®) Q28] B4 AA|
82 84 ZFN A 93 Aoz Alg=Hd

ok

S AL

L 1A XokEY(2),. X BT 43:23-30, 1998.
. Clarke J.K. : On the bacterial factor in the aetiology

of dental caries. Br. J. Exp. Pathol. 5:141-147,
1924,

. Gibbons RJ. van Houte J : Dental caries. Ann. Rev.

Med. 26:121~136, 1975.
Loesche WJ : Chemotherapy of dental plaque infec-

21

10.

11.

12.

13.

14.

15.

16.

CHEI~Ofx|0bErE|X] 27(1) 2000

tions. Oral Sci. Rev. 9:65-107, 1976.

. Hamada 8, Slade HD : Biology, immunology and

cariogenicity of Streptococcus mutans. Microbiol. Rev.
44:331-384, 1980.

. Tanzer JM :@ Microbiology of dental caries. In:

Contemporary oral microbiology and immunology,
edited by Slots J. and Taubman M. St. Louis:
Mosby, pp. 377-424, 1992.

Lumikari M, Soukka T, Nurmio S, Tenovuo J :
Inhibition of the growth of Streprococcus murans,
Streptococcus sobrinus and Lactobacillus casei by oral per-
oxidase system in human saliva. Arch. Oral Biol.
36:155-160, 1991.

. van der Hoeven JS, Camp PJM : Mixed continuous

cultures of Streptococcus mutans with Streprococcus san-
guis or with Streptococcus oralis as a model to study the
ecological effects of the lactoperoxidase system.
Caries Res. 27:26-30, 1993.

. Emilson CG : Effect of chlorhexidine gel treatment

on Streptococcus mutans population in human saliva
and dental plaque. Scand. J. Dent. Res. 89:239-
246, 1981. '
Caufield PW, Gibbons RJ: Suppression of
Streptococcus mutans in the mouths of humans by a
dental prophylaxis and topically-applied iodine. J.
Dent. Res. 58:1317-1326, 1979.

Schaeken MJM, de Haan P : Effects of sustained-
release chlorhexidine acetate on the human dental
plaque flora. J. Dent. Res. 68:119-123, 1989.
Mikkelsen L, Jensen SB, Schi tt CR, L e H :
Classification and prevalences of plaque streptococci
after two years oral use of chlorhexidine. J.
Periodont. Res. 16:645-658, 1981.

Maltz M, Zickert I : Effect of penicillin on
Streptococcus mutans, Streptococcus sanguis and lactobacil~
li in hamsters and in man. Scand. J. Dent. Res.
90:193-199, 1982.

DePaola PF,Jordan HV, Berg J : Temporary sup-
pression of Streptococcus mutans in humans through
topical application of vancomycin. J. Dent. Res.
53:108-114, 1974.

Jordan HV, Depaocla PF : Effect of a topically ap-
plied 3% vancomycin gel on Streptococcus mutans on
different tooth surfaces. J. Dent. Res. 53:115-120,
1974,

Jordan HV, Depaola PF : Effect of a prolonged ap-
plication of vancomycin on human oral Streprococcus



J Korean Acad Pediatr Dent 27(1) 2000

17.

18.

19.

20.
21.
22.

23.

24.

mutans populations. Arch. Oral Biol. 22:193-197,
1977.

Depaola PF, Jordan HV, Soparkar PM : Inhibition
of dental caries in school children by topically ap-
plied vancomycin. Arch. Oral Biol. 22:187~191,
1977,

Loesche WJ, Bradbury DR, Woolfolk MP : Reduction
of dental decay in rampant caries individuals follow-
ing short-term kanamycin treatment. J. Dent. Res.
56:254-265, 1977.

Woods R : The short-term effect of topical fluoride
applications on the concentration of Streptococcus mu-
fans in dental plaque. Aust. Dent. J. 16:152-155,
1971.

Hillman JD : Lactate dehydrogenase mutants of
Streptococcus mutans: Isolation and preliminary char-
acterization. Infect. Immun. 21:206-212, 1978.

Mao M, Rosen S : Cariogenicity of a ‘low-acid” mu-
tant of Streptococcus mutans. IADR. Progr. & Abstr.
57:No. 787, 1978.

Tanzer JM, Freedman ML '@ Genetic alterations of
Streptococcus mutans  virulence. Adv. Exp. Med. Biol.
107:661-672, 1978,

Tanzer JM, Kurasz AB, Clive J : Competitive dis~
placement of mutans streptococci and inhibition of
tooth decay by Streprococcus salivarius TOVE-R. Infect.
Immun. 48:44-50, 1985.

Tanzer JM, Kurasz AB, Clive J : Inhibition of eco-
logical emergence of mutans streptococei and inhibi-
tion of tooth decay by Streprococcus sativarius TOVE-R
infection. Infect. Immun. 49:76-83, 1985.

22

25.

26.

27.
28.
29.
'30.
31
32.
33.

34.

Abhyankar S, Sandham HdJ, Chan KH : Serotype C
Streprococcus mutans mutable to lactate dehydrogenase
deficiency. J. Dent. Res. 64:1267-1271, 1985.

Jett BD, Gilmore MS : The growth-inhibitory effect
of the Enterococcus faecalis bacteriocin encoded by
pAD1 extends to the oral streptococci. J. Dent. Res.
69:1640-1645, 1990.

Sneath, PHA, Mair NS, Sharpe, ME, Holt, J.G. :
Bergey s manual of systematic bacteriology, Volume
2, Williams and Wilkins, Baltimore, USA, 1986.
McDougall WA : Studies on the dental plaque. 1.
The histology of the dental plaque and its attach-
ment. Aust. Dent. J. 8:261-273, 1963.

Guggenheim B : Extracellular polysaccharides and
microbial plaque. Int. Dent. J. 20:657-678, 1970.
Gibbons RJ, Banghart SS : Synthesis of extracellu-
lar dextran by cariogenic bacteria and its presence in
human dental plaque. Arch. Oral Biol. 12:11-24,
1967.

Newbrun E : Polysacéharide synthesis in plague.
Microbiology Abstract Suppl. Microbial aspect of
dental caries II1:659, 1979.

Hillman JD, Socransky SS : Replacement therapy
for the prevention of dental disease. Adv. Dent. Res.
1:119-125, 1987.

Smith DJ, Anderson JM, King WF, Van Houte J,
Taubman MA : Oral streptococcal colonization of in—-
fants. Oral Microbiol. Immunol. 8:1-4, 1993.
Douglas CW, Heath J, Hampton KK; Preston FE :
Identity of viridans Streptococei isolated from cases of
infective endocarditis. J. Med. Microbiol. 39:179-82,



Chgk2-obx|mHErs| x| 27(1) 2000

Abstract

THE INHIBITORY EFFECT OF STREPTOCOCCUS SALIVARIUS 119
ON THE FORMATION OF ARTIFICIAL PLAQUE

Min-Ha Lee, Kyu-Ho Yang, Jong-Suk Oh*

Department. of Pediatric Dentistry, College of Dentistry,
Department. of Microbiology, College of Medicine”, Chonnam National University

Streptococcus salivarius is a normal inhabitant in the human oral cavity. Streprococcus salivarius 119 in this study
was isolated from the oral cavity of child and identified, and its action mechanism on the formation of denal
plaque by Streptococcus mutans was studied.

1. The optical density of absorbance at 550 nm was 0.327 in the culture of Streprococcus mutans in disposable

cuvette, whereas being 0.119 in the combined culture of Szreprococcus mutans and Streptococcus salivarius 119.

2. The mean weight of produced artificial plaque on the wires in the beaker was 84.7mg in culture of
Streptococcus mutans only, whereas being reduced to 12.3mg in the combined culture of Streprococcus mutans and
Streptococcus salivarius 119,

3. When Streptococcus mutans was cultured in the media containing culture supernatant of Streptococcus salivarius
119 in BHI broth, the mean weight of produced artificial plaque was 100.5mg on the wires, whereas being
reduced to 20.4mg in the media containing culture supernatant of Streprococcus salivarius 119 in BHIS broth.

4. The viable cells of Streptococcus oralis and Streprococcus salivarius 119 were 4.8%x107 and 7.5X10° per ml re-
spectively after each culture, wheras being 4.2x10" and 5.8x1(" per ml in the combined culture of
Streprococcus oralis and Streptococcus salivarius 119, '

5. The polymer produced by Streptococcus salivarius 119 was glucan on the thin layer chromatography.

6. The glucan produced by Streptococcus salivarius 119 was water-soluble glucan containing 16 linkages as the
main linkage on the thin layer chromatography.

These results suggested that isolated Streptococcus salivarius 119 inhibited the formation of artificial plaque by

the production of water-soluble glucan.

Key words : Plaque, Glucan, Dental caries
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