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AP 7143 A9 F3FE YA d S
Lactobacillus salivarius® A &3 2 =3

vy,

=1
A,

e

FFuAdE N4} 1FFRARE A7) HEd e EA e

AHo|
AH

1.M E

2] (Dental plaque) 3 X]o}&wo] ¥& HZ
Ao gl sute] F7H Aol ¥-Fdle
A% YA, Ade] 49%-8 22 U= %
o|t}. 3] X e |9 Streptococcus mutans= A
F 9%= glucosyltransferase(GTF) & ¥1u]3}
o] 23 (sucrose) 22 HE «-1,6-glucose link-
age7} F¥ A¥¢d $£8A4 FF7Hglucan)
0-1,3-glucose linkage7} 90% o]Akel ®|4~4-A
F#7h & Feh(mutan) & §HAd g2,

Tt Aeje] FARo] H, HAA o] Fo}
T3 A7 2F 9 AL s f=s
o Aol FAsEe Edz AP X
Al s AAHEE AL HSE F 454 F
< Aot} o} F9 Ao {sEE 75
e YA x7)ele F2 ANFFFoIY 4
de e 24 2R Azsd wel

ol: =X, x|eff, &3}§H=2, Lactobacillus salivarius

EA A T A7t A el AAHA g3 A
& Adel| AFHe] A& A AHAFEY FA4H
WAIHA & il 2 32 o FEHYAY 9
ol A2g AFE] A4 FA3A He o
& AgEe] Aot FHxA 4L 7t
o] A& %R AFARe] {7, 282
2 HelsAFd AFARE «37] AsA
A7 FAAEQ A= YAl JAIH
of &

AF7A A op$-AFE <dwar] fstd o
o}t o FEo] AYE o] gk} Streptococcus
mutansel] Wt A EIA}E wIF = NFAF
AHEEEAVED, R oke] WA E Fole ¥4 =
Eylo) gL3lg JHE AP Aoy
12 go] A5 gton}, A71HA 13} 71
g 4 A=

Azl 7700 AARE ol4sel Acks
NZ¢ dustaal s dAede @79

o2tz : U0l
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113179 Streptococcus oralis 5 F74H d¥F-
NFEL FAste2 g Bu|sle Streptococcus
mutans®] FA& JAFezHN Ag HAHL o
Agca wasH Ut oy AFe HY
QYR AdHoz FA% Fee A4
8} Streptococcus mutans& A AY F&t
A& AdE 4 U

o]g} zte] o]z Wo= g HAA
T F fFAEE dEH fAFeR filF
WE-E JA s B3} et RN EF F
A AA, GFE Foz AHEHIT glod,
Streptococcus mutans® QA A e FA&
A 3} Lactobacillus 2] £ 9 FAo] o
T3 g2,

2 AFoME A4 Fe] g Lot H
Aol A Streptococcus mutansell 2J&F Xe A
& JASEA FAerE BHEE AN
235 B8l Streptococcus mutans®] X|ej] ¥
Az A FA vAx T L
zAska {714 AlEde] #AE deotsle, ¥
2] #32] 16S rDNA partial sequencingell <] 3t
FAE AN AokgAlZH AFA 4 F
& o43}7]) 98 probiotic bacteria®] 7}
el 7]e3t 324} 3t

2. Ay Bl

2.1 SAMIZ & e

A4 FF 2 Streptococcus mutans serotype
c(Ingbritt strain) ¢} Porphyromonas gingivalis
(ATCC, Rockville, MA, USA) 2} Fusobacterium
nucleatum(ATCC, Rockville, MA, USA) & FA|
sden, e ARz 1PF
Streptococcus mutansE brain heart infusion % 4]
W] A (BHI, Difco, Detroit, MI, USA)e]

Porphyromonas gingivalisi= Pg broth(1/2 BHI,
0.5% yeast extract, 5pg/ml hemin, 1pg/ml Vit.
K1)el
broth(BHI, 1% yeast extract, 5ug/ml hemin, 1
pg/ml Vit. K1)oll #HFs}e] 37°Cell Al a4
.

Fusobacterium nucleatum-2 Fn

ool 2e| ¥ =3

BFFAY FA4Y o5 BSA e A F
AZbE 24 wjA]Ql Rogosa A w ] (Difco,
Detroit, MI, USA)oj] €<} 1008 34 3}e A
383 37C oA 48A17F wiok¥ F AL F
slgic}. o] 721 & oAl MRS A wj 2] (Difco,
Detroit, MI, USA) ¢l A%, vl <fsle] oF 20003
o fAb rEE E2 o MRS G| uf ] of
FAFFE HF8 37ColAM 1827 wjgg
o}, TMB(3, 3', 5, 5" -Tetramethyl Benzidine,
0.25mg/ml) ¢} peroxidase(0.0lmg/ml)& A7}
g MRS A uj Ao fARE whoFy 3ug¥d HF
sle] 3714 wj7lel A wicFA] shFA o] A%
34 3z FAeL A4 qRE AAEA
o, FA}F4E FHFE fA TF 25F
HFHoz FH3HH. FeFF 2FE MRS
AAulx o] wiFT F FEAHE HFe=7t
20%(w/v) S =8 H7lsteq -80C ol Y§ B
H#eAA Reo wet HFF, wiokste] A
AHest ok FeldFE 2994 S AAY
7ledebo}lA| A) @ (catalase test)> MRS &H4 uj) #]
o ¥2FFE HFd 37C oM 19 wiFH
¥ 3% HALAE 1Y W Vx4 i
Bt ez HE GFE 47 A
o MRS gHHuj o] ¥e|FFE AF3ld 15C
9} 45°C ol A Zt7t wjokdt ¥ RE|FFe F4
o 1g FAs f4 2R Y& FEHI
$13te] B2 FFE MRS QA x| 24A]7F W)
3t F wjkd g EEA o4 AHAM WF
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o] & el FFo] wiFdel Fdst A
o 7|27} A71E gAbRATL Sef Q1Y) WE
o o)Fdaz WAL 7|x7} A7) geod
T3az A

2.3 X|ef a4l olxls 22
2% 93

5% A3 0.1 M MES buffer7} 3 7}sl BHI
A A 2] o} MRS QA wj 2| & FF Aol vlAel
40 ml 4] 8l o 7)ol Streptococcus mutans<}
2|58 zZ+zt 8x10°4 HF 31 0.016 inch
2ddda A" A 2L el
(Ormco, Glendora, CA, USA)E 50 mg W 27}
A Fulste 3704 wlA widel wjAle] 3
71=% 3. g xFol A= Streptococcus
mutanstt A F3t o). 37°Cull F 7]l A 3] A A 7
WA 24470 WoFR F 30 shelolatel H4
2 Ad3AHY FAE FFS FA A
v ofel & 3]Asle] BHI §HAul A2} MRS g3
Wi Z] Abell HFshed 37Cul 7| A 48A]7F wl
¥ F AF54E A

2.4 22|2Fe @I MiZe| Z2g4d

714 M F<Q Fusobacterium nucleatum 3}
Porphyromonas gingivalis7} ¥-=]F5-22] 23A
=8 ¥7| $1%e] Fusobacterium nucleatum-2 Fn
brotholl A} Porphyromonas gingivalisi= Pg broth
oA 147t wjokst fARES MRS A uj ]
oA 18A1ZF wiekgt F 148« (6,000rpm,
10min, 4°C) 0.85% A} 4=l 13] A A3 F F
T3 ARl AF F7Y Iml4 e 95
== 3oz 1027+ &E¥3x 37C, 110rpm
o 3087 AR F 387 Aee A%
o AR 05mlE FHelod EF3F =4 (spec-
trophotometer, Hitachi, Tokyo, Japan) 660nm
Ao A  FB=(optical density) & Z3 3o
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e EFe #714 Az A3A¥ A=E
Aibsled ol gt 4 #F9 AVHAYE A
EE 3087 A9 F 3= #AE AL A
o FRE £AZ dE #BE 194 A 58,
100& F3 & & sdE=Ez =AU F
@59 43AY¢ A= 4 779 ¥%4= ¥
TN F 59 EF 449 3= 4
g 4 98 4 759 FI= Aoz v
Fo] 100& F3 & % HA==2 HA Y.

2.5 81 MiZoll thst 2el@Fe] o
H 24

Fusobacterium nucleatum} Porphyromonas gin-
givalisell & 344 F32A3ES] A A=
& AAMA NN YA E FeS g8 4=
2 2"}, Fusobacterium nucleatum-2 Fn
brothol| A, Porphyromonas gingivalis= Pg broth
oA 147k wjeFst fAbEFS MRS fAujz]
o 18412 i gT F A3t 0.85% A F 4ol
13 AAT F 2R34T AF B A
dg ImlY @5 == Eez 37C, 110rpm
22 3087 AR AAY Imlg ¥
3 FAAE 1mlel 0.1% cysteine, 0.IM MES,
0.2% FeSO,& 7}8 Fn broth = Pg broth 2ml
& 7hste] 1497 §714 AeelA et o8,
WA ] FeS ¥=8 A7) $13te 4%=A
700nmel A w7 FH=E FAfGon AY
€ 3y W F gEe AEan.

2.6 BHYE AT 25E{2| DNA F&

s FFZHE|SY DNA F%-2 Rochelle
524 wfez 4. dedd RFFE
MRS < & u) &|ol] wfoFale] 6,000xg= 1087}
A AL W PHEL 015 M
NaCl, 0.1 M EDTA (pH 8.0), 15mg/ml
lysozyme®] 439 2 mle] B-FA|A 37CelA
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1080t A3 HeiFHA 1A7F WA 819
o]A& 9§ &AM ¥4 F 0.1MNaCl, 05
M Tris-HCl (pH 8.0), 10% sodium dodecyl sul-
fate 4o 2 mlE 7}38}3 ice/NaCl bathol]A] 10
7+ A& 9, 55Col M 1087 ¥R 845
GA] A& YZAAIF|Z 2 ml& phenol
(Tris-buffered, pH 7.4) & 7}8l9e}. o] A& 4°C
oA 6,000xg2 1087+ A8 F 4mle] AHY
AE A2 ARz $FAH 04g
polyvinylpyrrolidone$ 7}3l3 Al-&ojA 15%
7+ £E°] 4. 5% phenol : chloroform :
isoamyl alcohol (50:49:1)& 7}slz 2 &3
€ 4CoA 6,000xg= 1087+ VA3 A
94 35mlg ¥z Y74¢ isopropanol 3.5 ml
& 73l A& 98, 20C oA 3t w81
t}. DNA JAEE 9000xg= 1087+ 94438to
70% ethanol2 M| A3l FAFAR7|eIM AAxA
71 o5, 20ul8] BF FH5 F/AZS

2.7 16S rDNA 53 ¥ sequencing

16S IDNAE Z3Z3}7] ¢t 27F (5 -
AGAGTTTGATCMTGGCTCAG-3")$} 1522R
(5" -AAGGAGGTGWTCCARCC-3") primer&
At4-3lg o PCRE $]§ reaction mixture]
A& template DNA 10ng, 200uM dNTP, 10 mM
Tris-HCI (pH 9.0), 40 mM KCl, 0.15 mM MgCl,,
3 mM MgSO,, 20ug BSA, 0.005 U Vent poly-
merase, 1 U Taq polymerase, 18] 31 primer 27F
9} 1522R2 Z}7zt 05 pM2 & 50ul= 39
&% cycling® GenAmp™ PCR system
9700(PE Applied Biosystems, Warrington,
England) & ©]§3}« predenaturation 33 o
2 94°CoA 387 4389 denaturation
(94°C, 30%), annealing (50C, 30&), elongation
(72°C,5%) uhg-& & 303] uH8-3l2 post-elon-
gation (72°C, 10¥)€ 4#3}%. PCR AH&&

1% agarose geld] A7) §3 F 16SrDNA =
7€ #¥3A. $F2 PCR AHE2 Wizard
PCR Preps DNA purification system (Promega,
Madison, WI, USA) 2.2 AA|3t5o. 47142
¥4 & capillary ¥4]¢ ABI PRISM™ 310
Genetic Analyzer(PE Applied Biosystems,
Warrington, England) & Al4-3}¢ow, ¥4 )
AH4-¥ sequencing kityE dNTPel| 35323 label
¥4l BigDye™ Terminator Cycle Sequencing
Ready Reaction Kit (PE Applied Biosystems,
Warrington, England) & AH4-31% .

3. A8

3.1 2e|#F2 &8

2 FF 253 25 MRS A A] AtollA =}
< WA A%e WENH. EHEFELS FHA
3448 QYA slq TMBS} peroxidase® 7}
& MRS A AN g AR A
AKaE D. FelFFEL 219U o=
Ftedetoba]l SAejdlen, 15C oA FA] 314
X3aey 45C dME FA{AR. EAFF
25 o|F Ayl

8 1. 28|3F Lactobacillus 11 2& TMB2}
peroxidaseE EgH8t MRS BHEUIA| AtOlA| 48 Al2t
HiQF &, DAl AE MMSH0] LMol FEE o
AstAct. :
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3.2 X|ef Fdofl o|Rl= 2ZelAF2
a3

u|# s}ojo] ZAtelA EejFF< Lactobacillus
13} Streptococcus mutans®] 3¥F Wi FA] AFH
Bl A& Streptococcus mutans®] w5 wj oFA] 8}
vl st VA3 FrasHo (2¥ 2).

Streptococcus mutans®] G5 wjFA] A
AFAEH FAE 124.4+304 mge|on}, ¥
glgFe W wWgAedlE 747 52+2.0 mg,
10.6:6.6 mgo.2 A3 ZFA=HH (p<0.05)
(E 1.

H 1. 21 2X|E #A0| CEl Lactobacilie] HH &

il
nE X EH Al (mg)
S. mutans 124.4+30.4
Lactobacillus 1+ S. mutans 5.2+20"
Lactobacillus 2+ S. mutans 10.6+6.6"
*: p<0.05
——————— TS .
\ =} Co il
| O p—

8 2. S mutansoll 2|8t QIS X|Ef EHof O|X|=

&22|3F Lactobacillus 12| &3},

(A) S. mutans &= B

(B) S. mutans 2} 2e|?3F Lactobacillus 18] £t
b 2

(C) Lactobacillus 1 ©H= H| Y

3.3 dA0) 0jxl= 2el3Fe 23t

WF F A4 HALE & A3} Streptococcus
mutans®] == wjokAlo]E= migd 3.4x10%0)¢]
37, Lactobacillus 18] = vl fAlell:= 3.4x 105,
Lactobacillus 28] =% v oFAlell = 1.8x10%0]9]
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o}. Streptococcus mutans} Lactobacillus 12}42] ¥
g wjefAlell Streptococcus mutans:= 4.6 x 105,
Lactobacillus 1 5.2 x108¢]¢l 32, Streptococcus
mutans®} Lactobacillus 29 w3 ] FA|d =
Streptococcus mutanse 2.4 %108, Lactobacillus 2
= 2.0x10°2.2 Streptococcus mutans7} A=

A (& 2).

H 2. 5. mutans?| M0 gt E2ZF
Lactobacilie] ©fX|& 1}
zF A3 5(CFU/mi)
Lactobacillus 1 3.4x108
Lactobacillus 2 1.8x10°
S. mutans 124.4+30.4
Lactobacillus 1 + S. mutans 5.2+20"
Lactobacillus 2 + S. mutans 106+6.6"

*: p<0.05
CFU: Colony Forming Unit

3.4 2e|7Fe I M7 e A3
g

Lactobacillus 19] <%= E-§-A] 660nmel|A] A}
AY F3=7t 2.3589M 3087 AE F
04942 7}A sl 2712 A =71 79.1%09] %) L
o, Lactobacillus 28] ©@% XGAol= A} &
F=7} 2376004 3087 A F 1.07002
Zasted A7AY F =7k 55.0% Ao
Fusobacterium nucleatum?] ©E E§A|o= Ab
Y FJxrt 1.6260014 3082+ 2Egd F
128602 7HAaste AR’ A s} 21.0%0)9)
o1, Porphyromonas gingivalis®] % 3-f-A|e|
 AAY FB=7F 1070604 3087 AEHEE
£ 09952 72+aste] 27HAY AEs} 7.1%0)%
t}. Lactobacillus 12} Fusobacterium nucleatum}
o] E3 FHAlelE 3087 A=E F AR
F3x7} 06282 Fadld AzAF] Axs}
29.4%0] 9] 2, Lactobacillus 28} Fusobacterium



136

J Korean Acad Dental Hygiene Education Vol.5, No.2, 2005

H 3. Lactobacili®} F. nucleatum % P. gingivalis2}2| 528t

Tested bacterial strains Optical density
at 660nm Autoaggregation(%) Coaggregation(%)
0 min 30 min
Lactobacillus 1 2.358 0.494 79.1
Lactoibacillus 2 2.376 1.070 55.0
F. nucleatum 1.626 1.286 21.0
P. gingivalis 1.070 0.995 7.1
Lactobacilfus 1
+ F. nucleatum 0.628 294
Lactobacillus 2
+ F. nucleatum 0.497 57.8
Lactobacillus 1
+ P. gingivalis 1.034
Lactobacillus 2
+ P. gingivalis 1.295

nucleatum=e] E3F F-H-Aloll= 3087 Aedt
F AR F=7} 04972 FFadte 434
A 5 7} 57.8%¢) ¢l & . Lactobacillus 13}
Porphyromonas gingivalis}e] &3 EfAlell =
3087 A F AN FAEE 1034092
o, Lactobacillus 28} Porphyromonas gingivalis®)
£ FAAlele 3087 A= F A F3
=7} 12959 K& 3).

3.5 EIId MiZel 32 glgs |
ol chst 22l232] X

Fusobacterium nucleatume] 25 wjoFA] A
]| cysteinez} FeSO, 8 A7}3t wjx & 7}sln

197 wjekgt F WA e Moz Yehge
o F3x7} 1.794¢]%] 3, Porphyromonas gingi-
valis®] &% WA HAE] AE AT 1
A7 W FE Fo Wiz Aoz Jepde
o FIAxE= 1.9329¢%}. Lactobacillus 13}
Fusobacterium nucleatum=}2] E wjokA] AA
Bl wiAE Zleta 197 v F9] wiA =
AR o2 wWeslA] gdsten FR=E 114
e|¢] 31, Lactobacillus 2%} Fusobacterium nuclea-
tume] & WA FHEAME wjAE= A
Aoz wslslx goten FFrL 09150
9l o}. Lactobacillus 1 % Lactobacillus 2%}
Porphyromonas gingivalis$}2] E§ wjekA] AR

B 4. F. nucleatum % P. gingivalis®| %44 #2818 40| CHBl Lactobacili®| H| &}

Tested bacterial strains Optical density at 700 nm Color of cultured solution

F. nucleatum 1.794 Black( + )
P. gingivalis 1.932 Black( + )
Lactobacillus 1 + F. nucleatum 1.144 Black( - )
Lactobacillus 2 + F. nucleatum 0915 Black( - )
Lactobacillus 1 + P. gingivalis 1.170 Black( - )
Lactobacillus 2 + P. gingivalis 1.266 Black( - )
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5'-GGCGCCGTGCCTAATACATGCAAGTCNAACGAAACTTTCTTACACCGAATGCTTGCATTCA
CCGTAAGAAGTTGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTAAAAGAAGGGG
ATAACACTTGGAAACAGGTGCTAATACCGTATATCTCTAAGGATCGCATGATCCTTAGATGA
AAGATGGTTCTGCTATCGCTTTTAGATGGACCCGCGGCGTATTAACTAGTTGGTGGGGTAAC

GGCCTACCAAGGTGATGATACGTAGCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGAG
ACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGA
TGGAGCAACGCCGCGTGAGTGAANAAGGTCTTCGGATCGTAAAACTCTGTTGTTAGAGAAGA
ACACGAGTGAGAGTAACTGTTCATTCGATGACGGTATCTAACCAGCAAGTCACGGCTAACTA
CGTGCCAACAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAG
GGAACGCAGGCGGTCTTTTAAGTCTGATGTGAAAGCCTTCGGCTTAACCGGAGTAGTGCATT
GGAAACTGGAAGACTTGAGTGCAGAAGAGGAGAGTGGAACTCCATGTGTAGCGGTGAAATGC

GTAGATATATGGAAGACACCATGGCGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGTT

CGAAA-3'

18l 3. Lactobacillus 12| 16S rDNA 750 bps Sequence

B 5. Lactobacilius 11} CHE M|Z+2| 16S DNA RMA} H7|=AM 22| |SAM H|n

Strains Similarity(%) Nucleatide differences
L. salivarius subsp. salicinius ATCC 11742 99.60 3/745
L. aviarius subsp. aviarius ATCC 43234 92.93 52/135
Lactobacillus ruminis ATCC 27780 92.60 55/743
Lactobacillus mali ATCC 27053 92.07 58/731
Lactobacillus agilis DSM 20509 91.95 59/733
Lactobacillus animalis NCDO 2425 91.42 57/664
Lactobacillus animalis ATCC 35046 90.92 66/727
Lactobacillus buchneri NCDO 110 90.24 62/635
Lactobacillus manihotivorans LMG 18010 88.56 85/743
Lactobacillus collinoides JCM 1123 88.29 87/743
L. casei subsp. casei ATCC 393 88.04 89/744
Lactobacillus zeae ATCC 15820 87.82 91/747
Lactobacillus perolens L532 87.79 91/745

2o WA E Fhahn 197 vk Fo) wjA
ARMez WHAA Qskew Fher 77

11703} 1.2660| & 4).

3.6 16S rDNA sequencing

Lactobacillus 18] 16S rDNA 750 bps&

sequencing®t A= (IY 3 Zgten, o
£ A7) 16SDNA 8% 9714A 5 v md
A, (& 5)ol| M8} Ze] Lactobacillus salivarius
subsp. salicinius ATCC 11742} $-A}%] 7}
99.60%2 714 3o} Lactobacillus salivarius

subsp. salicinius2 5A 5 ¢l o}, Lactobacillus 29}
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16S rDNA 749 bps& sequencing® ZA3}= (1
d DolAst Zgken, q-E ATe] 165 IDNA
A2 971eA 9 Blagt A (& 6)0A
9} Zro| Lactobacillus salivarius subsp. salicinius
ATCC 117428} $AHA7} 99.73%2 7} Fo}
Lactobacillus 2% Lactobacillus salivarius subsp.

salicinius2. FA 5 ¢t

J Korean Acad Dental Hygiene Education Vol.5, No.2, 2005

4. FE A =0

A 3Ae] F5 YelFe mutans strepto-
cocci T Ao =t 8708 ¥AY (a-h)
o2 Y 4 ed. & d7 AH4d 83y
ot AARez 74 gel R .
Toda §%9-& Streptococcus mutans ¥ c7}

5'-GGCGGCGTGCCTAATACATGCAAGTCGAACGAAACTTTCTTACACCGAATGNTTGCATTC
ACCGTAAGAAGTTGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTAAAAGAAGGG
GATAACACTTGGAAACAGGTGCTAATACCGTATATCTCTAAGGATCGCATGATCCTTAGATG
AAAGATGGTTCTGCTATCGCTTTTAGATGGACCCGCGGCGTATTAACTAGTTGGTGGGGTAA
CGGCCTACCAAGGTGATGATACGTAGCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGAG
ACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGA
TGGAGCAACGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAACTCTGTTGT TAGAGAAGA
ACACGAGTGAGAGTAACTGTTCATTCGATGACGGTATCTAACCAGCAAGTCACGGCTAACTA
CGTGCCAGCAGCCGOGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGG
GAACGCAGGCGGTCTTTTAAGTCTGATGTGAAAGCCTTCGGCTTAACCGGAGTAGTGCATTG
GAAACTGGAAGACTTGAGTGCAGAAGAGGAGAGTGGAACTCCATGTGTAGCGGTGAAATGCG
TAGATATATGGAAGAACACCAGTGGCGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGT

TCA-3'

J&! 4, Lactobacillus 22| 16S rDNA 750 bps Sequence

H 6. Lactobacillus 22} C}2 M|Z2] 165 DNA §XAI H7|=AM 22| FAMS dHln

Strains Similarity (%) Nucleotide differences
L. salivarius subsp. salicinius ATCC 11742 99.73 2/745
L. aviarius subsp. aviarius ATCC 43234 93.06 51/735
Lactobacillus ruminis ATCC 27780 92.73 54/743
Lactobacillus mali ATCC 27053 92.20 57/731
Lactobacillus agilis DSM 20509 92.09 58/733
Lactobacillus animalis NCDO 2425 91.42 57/664
Lactobacillus animalis ATCC 35046 91.06 65/721
Lactobacillus buchneri NCDO 110 90.24 62/635
Lactobacillus manihotivorans LMG 18010 88.83 83/743
Lactobacillus collinoides JCM 1123 88.43 86/743
L. casej subsp. casei ATCC 393 88.17 88/744
Lactobacillus zeae ATCC 15820 87.95 90/747
Lactobacillus perolens L532 87.92 90/745
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AR Az 93RS 2uHTFzE AAN
u|7ee FAsGEd, S50 T Mgz
FALY $44 d2eRH F Jigoz F4
g H$8A4Q FRoz oFojREE BId
At Fte Aolwde] AFo] FAH=ESE =
o] Aele] 71AL YAz, A<
Streptococcus mutanss €t531-82] W AIHAH L
53 oo fA A Aolxd e 23
AzlozH Hot4AFE Ut

FaWe AR FALEH A ot4-4FH
o AAHQ g3} 7|Ae dAME FFHAA
AAA T, FARZHRel 7 A A 2 FARZ
9 WA 2 §A d&d FAAdE #
AbbEo] X oAl Fe] fidoz AAF A
717 ARQFS), 2 FARYEE AzA
o Ao glm Al EAst: #4547}
2 W FAZF 1% ol 31 XA s ageH®),
Aol HFAL SN A9 dRE
Streptococcus mutansel] 98 YA o2 §FAHH
ol HotsAFe ApelA: oA 2
AobAl AW 2oA §E 471 ARSI Ao}
$AFe APtz M gt AP Ao}
A $A4%3 #de] Uk Aoz pyHYFY.

agy £ dFeA T FAZF
Streptococcus mutansel] 28 A FXd] A&
AqAsdAM HAea s PulEe AAE 7}
A3 9let. Smith §30 e} X of-9-4) Fol
W3 FARZEES] AFelA AL 2E fAE
o] u}le|g] 2.4l (bacteriocin) & AJAI 3}, A2
A el At FATEE JAeLE ¥
vl e JHA 3 glon, WA A
ol ol H5A AL A Aoz
B P,

HA R pae EHFEY HAxd &4 &
$ o, 3R Yo o3 YAHE I
aae] of wlg Mol FAAHY &
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A9 FA gt a2u 7 814 A
T& LA7] A2E WEHE FASeLd )
2 dulslez FHAksipde ol A ®
oS, BaRase) ALEAT} AE
oz WasEA Xust SAE PAEE AA
s 74 xss 1 AA=MY g7 &
9 et 22 A4 e F3 A 72 A
BoE o453 Y. o} & AFMA
q FANeaE AR FAREH N0
F3AgEE AN ¥4 Aol 44
g sel, F 72 Al 1LsA AF3
Ha fAzbEel o8 AMEE 2% A
Fad A Y74 Aol A7 A&
of A7t A3 G2 Aoz A74AH. o
HE I dAE AEE AN AT
24 7R F¥E HIAANTNA ged
A EHE A&Hoz HHT & o] FAA
748 fAel F2¥ H4¥E ¥ oz Alsd
.

Aok4A%3 AFALE A7 AN
AZe) 2AR2 AU §Rel AlH o]}
ek ulA sholel AAtlA HAY AFA e
FA = Streptococcus mutans®] B5 wl) 9FA|
124.4+30.4 mgolgl oy}, ¥e¢59 W wiek
Aol 7Z+zh 5.242.0 mg, 10.6+6.6 mge 2 A
a7 2= (p<0.05). AFSF ZHAIM =
Streptococcus mutans®] AFd4E D5 wj A
miF 3.4x10%0) 5l o}, B2 FF9F W v FA]
o= Ztz mlg 4.6x108% 24x10°c2 74
sol ReFF 25 =5 Ade YA L A
a1 Streptococcus mutans®] <AE A 7|E=
37} 98¢ & 4 A olH T mIAE 2
gEF7t FAIE TEE fAMEolEE AlEE
o] 248 4 Ax =Y 4T = A Y4
& A8 dEel Hote) &3] R opA
29 ol AAHe)e} AR
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Ae HA 2ol F2 d4FF R &
AR 2 3714 3R ATl Bl
EA A A7t £ el AAHA g
A4 Ade] AfH A& A HATES] F
A3 A S B3t 2 F2 % FEY
Aw el A2E AFE] A& s
9d. 2gjoz 9 AgF ALt BF3)
A slo) W74 T%eA AFEL S H
2 olge AZEel et} Fa7h uu
Aok 2924 fAEE ol Ao 2
AFARS Facle] 9o,

£ a7dNE ¥A2F7 WN4AE
Fusobacterium nucleatum} Porphyromonas gingi-
valisel]l A3 A= A=E 4% Fhx2 &
A% A3 FeFFe o8 4xA¥E 34
o, 3] Fusobacterium nucleatums}2] Arz 7
g A=7t ¥4 Jebdd ¥ § Porphyromonas
gingivalis}e] A EZAY A= Fusobacterium
nucleatum=}2] A3 A A xo wjs] ko,
22| FF¢ Porphyromonas gingivalis®] = wl
FA 3087 AT Fo AN FA=st 4
o) g FH= Fuc gage pelF
Zs} Porphyromonas gingivalis}2] A3 3te|
dojd A& HA¥ 4 UAdH. =@
Fusobacterium nucleatum®} Porphyromonas gingi-
valist= 34 Fo] 42 iAol wiFE o,
g34a7t DEA A st Agsel A
Ao ARE F FeSE AAdmz 44=A
700nm spgel A wx|e] FREE FA3} 2
24 Ass ARe= WY 4+ A
Fusobacterium nucleatume|} Porphyromonas gin-
givalis®] 5 W AR FFxe] vlste F
ko] W wiokAl A FH=Tt A
Adom, WA 25 Moz WA 4o
o] A2 RelFF7} Fusobacterium nucleatum}
Porphyromonas gingivalis®} A3 7AE § o,
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57t A JAslearl o AF
o FAL QAFezA HUA F33gES
Aol dAHR FeS F AN JAE A
Ztase] Wiz FR=rt de{3 Aoz s
g

Zd v AEE AN st o] &34 W
folvt ATHH whie] ulmdle v]YEo] &
At 24T FAAE o83l FANE W
W U=s} HHA M Y537 4
of FZol| MFL2¥E FE3 DNAe| rRNA
$A A probed hybridizationA]Z] ¥ A ga s
2 Ad A4z AgE 73] AEskEg
). B2)FF9 165SDNA §7] MdE& vlws}
A Ao ARAZAY JIAESF F7] HEL
&dr AHRAYY D45 G719 4}
AL ZastA L.

£ dFdAM = FFF 255 16SDNA
Az vag Ay, FFF 2F EF
Lactobacillus salivarius subsp. salicinius®] §-z}
2} AR 7} 99.6% o] ArE B Lactobacillus
salivarius subsp. salicinius 2. 4 = 4.

2 A FolA Lactobacillus salivarius subsp.
salicinius7} A A AN FAZLpLEs B
dsted A YA dART YAY Azl
4% A4 P3gE 44 dAshe 13
7} o] s o, FF o] A3 A
7 Age FRAME YA YRz A
Zd9d FAFFE A4 FH AFAE
9 739 olutat x2S 98 probiotic bacte-
riaZ Widte IR FRe 7148 4
A& Hoz Amdg.

5.8 =

¥ 47 749 443 A A% probi-
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otic bacteria® 7§&3sle] F7A7} 276 7)o
stal aole] oA fAMF 258 F23F
o 2 #7771 ¥/14M 2 AT HEA
HAFE AL dAEe AL FAd}, 165
rDNA partial sequencingell ]38 FA& AlA
3le] &23 e A34E A4

L ¥ 25 1894 dez JA%
Fo8 A3,

2817 s}elo] ZAtelA HFALD AFA =
BA = Streptococcus mutans®] 5wl A
124.4+30.4 mge|gl o}, ¥2|F59 W
WAl 247t 5242.0 mg, 10.646.6 mgo.
2 "A8A 72239 (p<0.05).

3. AFS HAIA Streptococcus mutans®] Ay
F4E 5 A mig 34x10%]3le
o 22259 9 WA 22 mig
4.6x10%% 24x10822 Ztasigo.
Fusobacterium nucleatum-g 3087+ Ze}st
¥ 2439 FF=+ 128601 24,
Fusobacterium nucleatums} B2#45F5 &
oz 3087 AT Fo AAY FP=
= 7Zt7} 06283 04972 Frastelon, A
3AY A=E 29.4%9} 57.8%°| A}

4. Fusobacterium nucleatum®] <% wlokA] A
A& Cysteinedt FeSO,& AH7}& wjx| &
Zhdd wjAe Aoz Jepgorn I
AL oA FH=E 17940 o}, £3
59 EY wikAele WA= AFHe
2 W3sx ggon Wiz Fi=st 7474
1.1449} 09152 ZHa3tso

5. Porphyromonas gingivalis®] =5 wjoFA] A
A& Cysteined} FeSO, & #H7}3t vz &
Zhgd e Aoz dephgon 3
AEY Wiz FI=E 1932904, 227
Fot EF wickAele iAlE ANz
Hate A gugow Wz FF=rl 474
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11703} 126602 7tAs%d.

6. ¥2]FFE 165 rDNA partial sequencing.2.
2 =A% Az}, 23 25 Lactobacillus sali-
varius subsp. salicinius®} A2} FAHZ 7}
99.60%, 99.73%F B.of Lactobacillus salivar-
ius subsp. salicinius2. §% = %1}
o]4e ZAIE FisHH Lok EHYeA
e A F Al 343 74 A
of o HuA A3FE Y& A=
¥-2FFE Lactobacillus salivarius subsp.
salicinius2 A = ¢}
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Abstract

Identification and inhibiting effect of
Lactobacillus salivarius the formation of plaque
and the production of volatile sulfur compounds

by anaerobic bacteria

Mi-Hyung Kim, Gem-Ju Sun! Yeon-Jun Ahn?
Department of Dental Hygiene, Kwang-ju Health College,
IDepartment of Dental Technology, Kwang-ju Health College,
2Department of Physical Therapy, Daebul University

Key words: Identification, Lactobacillus salivarius, 16S rDNA partial sequencing

There are normal inhabitants doing medically useful functions in the body. There are many kinds
of bacteria performing specific functions in the oral cavity. Two strains of lactic acid bacteria were
isolated from normal inhabitants of children’ s oral cavity, which inhibited the production of volatile
sulfur compounds by anaerobic bacteria. The authors identified the isolates by 16S rDNA partial
sequencing.

1. Two isolates were Gram-positive bacilli and produced hydrogen peroxide.

2. When Streptococcus mutans was cultured in the media, the mean weight of formed artificial
plaque on the orthodontic wires was 124.4+30.4 mg, whereas being reduced to 5.2+2.0 mg and
10.6+6.6 mg in the media cultured with Streptococcus mutans and each isolate, respectively
(p<0.05).

3. The number of viable cells of Streptococcus mutans was 3.4 x 10° per ml in the cultured solution,
whereas those of Streptococcus mutans in the combined culture with each of isolates were 4.6 X
108 and 2.4 X 10® per ml.

4. The optical density was 1.286 in the supernatant of Fusobacterium nucleatum after vortexing for
30 minutes, whereas in the supernatant of combined Fusobacterium nucleatum and each isolate,
they were reduced to 0.628 and 0.497, which the percentages of coaggregation between them
were 29.4% and 57.8%, respectively.
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5. The optical density of Fusobacterium nucleatum precipitate was 1.794 in the culture media con-
taining cysteine and FeSO,, being reduced to 1.144 and 0.915 in the coaggregated precipitates of
Fusobacterium nucleatum and each isolate.

6. The similarity values of 165 rDNA sequence between each of isolates and Lactobacillus salivarius
subsp. salicinius were 99.60% and 99.73%, respectively, meaning that isolates were Lactobacillus

salivarius subsp. salicinius.

These results indicated that two strains isolated from children’ s saliva, which inhibited the forma-
tion of plaque and the production of volatile sulfur compounds, were identified as Lactobacillus sali-

varius subsp. salicinius.





