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Lactobacillus salivarius®l 22| ¥ 58

Uolg - YE - Hel7| - Yddo| - B4

Aot Azlet 2olx| et L A oeh A7d - Adehsh o|est v 4B sl

—— 28x=

S AAE R om 43 715 R AEEC] AR EAGE FAYE 558 /15E Jehie AdE
o] AAFT B AFAME Xo}$aF0] gl Aol etlo Beld fakit 2571 Streptococcus mutans® A U
e 47 W Al 2 A KPR WS dAse AS BAsm, APL 50 CHL medium kit® 143
Azle AAkel 168 rDNA sequencing 2 3319 t-2-3} 2 247 g A%l

1. B3 22 0% Py 71702 FakslrAs YAslg o

2. AFxee] FAe Streptococcus mutans®] GE wjFA] 124.4430.4mgel o, BT Fo Hi vidAlde &

7} 5.242.0mg, 10.6+6.6mg2 2 dA A 22399 (p{0.05).

3. Streptococcus mutans® AFFE G5 WFA] miF 3.4x10°%]9 e, BedF9 W vdAde 424 miY 4.6

x10°%} 2.4x 1022 7+4slsict.

4. Fusobacterium nucleatum% 3087 JEst & 243 A de) FAEE 1.2860]%1 2}, Fusobacterium nuclea-
tum¥ BRFE HFoR 3087 A9 T 23 AAHAY FF T 77 0.628%) 0.4972 #FAE o, 45

AR AxE 29.4/09} 57.8%°)30tt.

5. Fusobacterium nucleatum® @5 ") %A] cysteine® FeSO.Z H713t A& 713 & S
B 179401000, FeldFel 33 ] 248 JAR uix FIEE 47 1,144
Porphyromonas gingivalis ©% WA AR 9] v)x) FF=+E 1.932019 04 FEdF
o) Wiz FHE7} 22 1.1705% 1.2662.2 7489t

6. 28 TFE API 50 CHL medium kit2 $H3ts $aAAE A3 243, B35 15% Lactobacillus salivarius
2 g —1:3] T Lactobacillus delbrueckii subsp. lactis2 $3 = Tt

7. #2J7FFE 16S rDNA partial sequencing®-2 $43 23 25 2% Lactobacillus salivarius subsp. salicinius®h
FAA FAR 7} 99.60%, 99.73%%5 2] Lactobacillus salivarius subsp. salicinius® 573 ¥ {t}.

ot AFE FFBH Aol-aFo] gl Lol B RE fAT F ilstraE et AFAH F4H 3
w5338 WA S JAse Bel#FE Lactobacillus salivarius subsp. salicinius2 &% = At
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9} 0.9152 Zradgen,
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F0] : Streptococcus mutans, Lactobacillus salivarius subsp. salicinius
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Fage dlesrt @b, 53 Aeje) Streptococcus
mutanse A R-Z glucosyltransferase(GTF) & £H]3}
o 2% (sucrose) &2 H¥ a-1 6-glucose linkage7t 9 2
Q1 84 257 (glucan) ¥ e-1,3-glucose linkage”} 90%

o3 ¥legA 25, & e (mutan) S VY. Rt

R84

& Aee] F4ol Hm, WAPe] wob A A ¥
3 $HE A frEstel Aol 25 B} B

73 AAee AT (lactobacilli) o] FE-&
U}, FARYE F Lactobacillus caseit}y Lactobacillus
AJopg-A1F B o] Fag ATS e Ao

, Lactobacillus salivalius® A3 EEdA] X|o}
& dodiet Boste AoR BuHn.

7R A|ohg-AFE disty] 93 gekdt dFEo] 13
o] gttt Streptococcus mutansol 3t A aH}E &3}
FTAE AHSHAWY, Aol WS Bole B4 X
SR A3 E A3Ehe Aol Ay Sol AFtEo] ¢

oy, B71AQ 'AE 710 E & i

acidophilust

deA e

TN E AW AT o83t XolgA5E ol
A e X ae] A7 gem”  Streptococcus
oralis & T73W 4% AFEL i34 E s

s

Streptococcus mutans®] $2& AT ZMN X8 P&
AA T HaH U o] g Al v Ydo|HA] A
207 FAs Feg AAet= Streptococcus mutanss
ARSI AV et S ATE 4 Qe

ojg} go] o] WEko g A gate FAAT F AR
2 QEAHQA FAFe R Fald TS A5l 3
of BFAFH fitet A, AFEF SoF AMEEHI glon,
Streptococcus mutansg JATAY e AL A=
Lactobacillus &2 8] 2 54 o] A7z Yo,

74 (halitosis)= 772 2 U4 71#e25H fdse
NEA 72U Al o] A= S f33gEd o
& frEsl=dl, Kleinbergsh Codipilly”?& 12%9 1#84
Al 13%9 28¢d Aol +3E A= 7I1A=Z of
ol Abg AVREcty B aslEey. £38]) Fusobacterium nu-
cleatum, Porphyromonas gingivalis, Veionella al-
calescens, Prevotella loeschii, Treponema denticola 52
2 Y aged AEEL 788 +F Aol 74
o] FoAEe B354 (hydrogen sulfide)y WlEw e
(methylmercaptan)o|™, o|2] & 34 FA3FELS o
d, A 2H]Ql, Al 2'T 22 ol
R AP,

75 A= F @71A Alate] $4E% dAlee ol 7
ARl ng BeldFrt 739 TS FIATE 90T
o2 AT e #7148 2859 MR Fusobacterium
nucleatum¥ Porphyromonas gingivalis®l| zZH-&3ld Wa7]
g dedte ALETAE Bugdesy by fE3slE
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L

B2 v
AN 73 gl A g

A=

345

Chekaobx|2tsts|X] 32(2) 2005

29] Aol 42 & A= AlgHT}

B AFe 2oh2Fo] gle 4ot etielA T 4t
Tt 257} A8l F=AS B8t Streptococcus mutans©l 2
3 AT AT AAFY S vAe e AL
714 Aol BAE s, EeldFel A 43
7} 168 rDNA partial sequencing®ll 213 5732 AAlgtod A
ole-A =3 X248 9 FAE eyl 98 probiotic bac-
teria® Aol 7|8tz A8

=13=5]
oHd

I.

Mz
1. SAMT X fE

AMR #FF2 Streptococcus mutans serotype c(Ingbritt
strain)®} Porphyromonas gingivalis(ATCC, Rockville,
MA, USA) 28]l Fusobacterium nucleatum(ATCC,
Rockville, MA, USA)S At on, wlge $2 Ax=2
B#220] Streptococcus mutans® brain heart infusion 9
AuiA] (BHI, Difco, Detroit, MI, USA)el Porphyromonas
gingivalist= Pg broth(1/2BHI, 0.5% yeast extract, b
g/ml hemin, lpg/ml Vit. K1)o| Fusobacterium nuclea-
tume Fn broth(BHI, 1% yeast extract, 5#g/ml hemin, 1
pg/ml Vit. K1)l &3l 37°CelA wdstadrt.

2. quiEel 22 ¥ 53
2549 4D F o430 ghe Aotel g A

Hotol AR Eel € WA¢ Rogosa A (Difco,
Detroit, MI, USA)°ll Ete}& 1008 842ted HF3taL 37¢C
ol A 48417t Mokt F FEhE Aot o] A& A MRS &
e A (Difco, Detroit, M1, USA)el A%, wjsted F 2,000
Zo] §Az RS Belatint. BHI AAuA) ek MRS A=)
(Difco, Detroit, MI, USA)7} T2 22 411 wi=lol 5% A3
# 0.1 M MES(2-(N-Morpholino)ethanesulfonic acid,
Usb, Cleveland, OH, USA) bufferg 3718t pH 72 2%
& oS, Ald Tl 4 mi¥ FHIESATH A7) 18417 Hl kgt
Streptococcus mutans®} R TFE WEOE HFst 37
T W g71ol A 24417k wl okt &
28 9L JAshe A A9ttt MRS A A
2edFE FAF3e 37CAAM 184 wjFe v, TMB (3,
3, 5, 5 -Tetramethyl Benzidine, 0.25mg/ml)¢} peroxi-
dase(0.01mg/mDE 718 MRS gHdu)A|ofl §A4ket w4y
3% BE3G] 714 WD A WA Sl ey
Aqrg Fasieio A ARE FEG W, Strepto-
coccus mutansl 23 AFAE B4 JASUA A tse

Streptococcus mutans®] !

&% BHldte FARH 238 HFH o Releigig. e
F 278 MRS AR weFet F 2AES ATt



J Korean Acad Pediatr Dent 32(2) 2005

20% (w/v) =2 A71sl 80Tl ¥E HHshdA oo
el BE, wiekste] A3 A g EEldTe 29Es
£ ANtz 71EetolA AlE (catalase test) MRS g3l
Ao B FFE AESA 37CoAA 1497 wjFe F 3% it
A4AE 71 o 71X B B2 B slgch vdexed 9
g 4 4] I3ted MRS Ao E2dFE HE8A
159} 45 ¢ollA] 242t vl kst & EejiFe] 34 A58 a3
ATt fA 2R FEE ] Aste EEldFE MRS
A e A} off 24A12F w3t F M FAE EEA] ¥ AEAA
ol & 3ol Erof mgFdel] QAT A o 71¥7 A
719 gatrtast =of Q7] Wl B heterofermentive® B4
83, 71X¥71 A7]1A] 2o homofermentive= ¥4 31t}
3. Streptococcus mutans2| ASx|E] Y41l Mol o]
= 2elnFe g%

5% A'E= 0.1M MES buffer’} 2718 BHI HA]u)A] o}
MRS AANAE FF 4] wlol7ol] 40ml FH] 3k}, of7]
o Streptococcus mutans®} ¥IFFE 42t 8x10° CFU
(colony forming unit)E £33l 0.016 inch 2H|# A 2~
2 Ade w34 019 (Ormeo, Glendora, CA, USA)E 50
mg W7} =A 6|3t 370 H]o]A ol wjgo} uijA]o] 7]
T2 ¥t gz Streptococcus mutanst &3St
Ak, 37T wlF A HAHAITIEA 2447 ket F 3719
spolof el PFAE AFA ) FAL HFAE Fact. 18
3L Al S 3l Msiel BHI grduliA| o MRS 3HdulA] &
o HEsle] 37C MU oA 48413 v YT F S A
sttt

4. 22|aFet #71Y Mool Zetad

8714 Al Fusobacterium nucleatum, Porphyromonas
gingivalis$t ¥-2l0F9 ARA =S B 91319 Fusobacterium
nucleatum< Fn brothollAl Porphyromonas gingivalis=
Pg brotholl A 14zt sjdsta 4+t MRS A uA] oA
18A17t Hiekst £ d4lste] (6,000rpm, 102, 4T) 0.85%
g 13 A & FRaivt. Al@ e Ad 7

ImiR g 9= T #H3te R 1027 £¥38la 37T, 110rpm
o 3087 A3 T 3EF Ao WwASAG. AAHA

0.5mlE # 3l ¥33F%=A (spectrophotometer, Hitachi,
Tokyo, Japan) 660nm 37golA &3 = (optical density)&
2R3t EEFe 718 AdHe] B3 AF =S ALst
e o]&Edtt. 7 w59 AR ATe 308 A

= A& Ao FBE FAE Uir 2 1004
1008 F3) & 2 HAER FASPT. = 759 4
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o] 1002 F3 & &2

CE7IE Mzl sl
A A

Fusobacterium nucleatum®} Porphyromonas gingivalis
o ol FA fasgEel A4 FEE At A A A
AAE FeS 558 BFI=AZ 330, Fusobacterium
nucleatum Fn brotho| A, Porphyromonas gingivalis
Pg brothollA] 197 wiksla f4kte MRS sz 18
A|ZE ujeker 3 YAl 0.85% Aol 13 AHe § B
stk Ald el AT FadS Iml¥ ¢ £ HFCE 10
22+ §sta 37C, 110rpm o2 3083t A3t 43
1miE Helz 3 ZAE 1mldl 0.1% cysteine, 0.1M
MES, 0.2% FeSO.Z 713t Fn broth & Pg brothol 2ml
7heted 197 d71A AElolA v ok, WA FeS
7] 98te] EBF=A 700nm FFAA v FEE
=Astg0om A8L 3W DEIAT & FFE A&

i
i

R ool

.SL B\

el grslE wEAY

e4slE BEAEL AP 50 CHL medium kit (bioMérieux
sa, Marcy-1 Etoile, France) & A3l th. =3ld £l
Z Wl 504 5ml MRS AA A o] HE3le] aF2i v
g g, 3,500rpmel A 1087 £33k 5ml PBS buffer=
ARsta thA] 3,500rpmolAl 1083 LA
4 2ml2 @A F AlEAY 5ml BEl
1004 "oz McFarland Standard 2 % K
7k A pER W3e] 11 2w (2F 4004) & API 50 CHL
medium 10mlel) A E3sted 43 API 50CHL stripsell 1504
A 7}3tal mineral oil& H7IeIHTh SHTE ¥L #el 10
strip2 5714 B ¥ £72 21 37CA 37 vjdstuA
2477t 48417 W Fer & AE #ESIGTH BesiEo] ¥
fxo] 2ol A=W iAo E3Eo] = bromocresol
purpledl] &la] #ijx|7} @M o 2 Wk, esculino] Habaol
A Aemow Wad dor ATt 3 Z2aug
APILAB plus® A} 232 435

7. e #FE2REQ DNA F&

ke #52RE 9 DNA $%& Toda 579 ¥He2 3t
Ak, st HFFE MRS dxufA|of wieksied 6,000
rpmo 2 1087 g4lesisich. gL veln A8
0.15M NaCl, 0.1M EDTA(pH 8.0), 15mg/ml lysozyme
239 2mlel] BHA1A 37T 102vic} ¢d3] 4ojFH
A 1AZE XY olAE B SdA WAE F 0.1M



NaCl, 0.5M Tris-HCI(pH 8.0), 10% sodium dodecyl sul-
fate &< 2mlE 7}3ka ice/NaCl batholl Al 10%3F W& vt
. 55CAA 10%3F WAEAY. A dgolx w7
2ml®] phenol(Tris-buffered, pH 7.4)& 7}stsith. o| AL 4
TAA 6,000rpme2 10487 9AIEEZ & 4mle] AHAE
M2 AEHCZ $7 0.4g polyvinyl-pyrolidoneS 7}etat
A&olA 1587 183t 539 phenol : chloroform :
isoamyl alcohol £ (50 : 49 : 1)& 7}8la 7 NS 4
CollA 6,000rpm o2 1087t Y2 e, A 3.5ml
£ ¥ & W2 isopropanol 3.5mlE 7}sle] A& the 20
TAA aFE B3t DNA JAES 1087 9,000rpm
o2 YAEEs 70% ethanol® AH stz AZAZ7|A
AN v, 20d9] B SF50l FHA17H

8. 165 rDNA £Z 4 sequencing

16S rDNAE FZ37] 98td 27F (5 -AGAGTTTG-
ATCMTGGCTCAG-3" )% 1522R (5" -AAGGAGGT-
GWTCCARCC-3") primerg AH-3Ith PCRE 918 reac-
tion mixture® T4 template DNA 10ng, 2004M
dNTP, 10mM Tris-HCl(pH 9.0), 40mM KCl, 0.15mM
MgClz2, 3mM MgS04, 20#g BSA, 0.005 U Vent poly-
merase, 1U Taq polymerase, 18] 2 primer 27F$} 1522R
2 47 0.5pMZ F 50p2 9. 2% cyclinge
GenAmp™ PCR system 9700(PE Applied Biosystems,
Warrington, England)$ ©]43t9 predenaturation ¥4 <.
2 94¢oA 387 AL denaturation(94C, 30%),
annealing(50C, 30%), elongation(72T, 5%) wg& =
303 ¥HE3la post-elongation(72°C, 10%)& 33t}
PCR AH2& 1% agarose geloll A719%% & 16S rDNA 2
71E 18T $Z¥ PCR AH8& Wizard PCR Preps
DNA purification system (Promega, Madison, WI, USA)
o2 AAFAT. 47149 AL capillary 49 ABI
PRISMTM 310 Genetic Analyzer(PE Applied Biosy-
stems, Warrington, England) & AH-3tHom, BAd] AR
¥ sequencing kite dANTPel #ZE3A label W22
BigDyeTM Terminator Cycle Sequencing Ready Reaction
Kit(PE Applied Biosystems, Warrington, England)& A}

A9 16S rDNA sequenceE DNA-DIST, NEIGH-
BOR, DRAWGRAM Z=Z3¥eo] %384 Phylogeny
Inference Package (PHYLIP) version 3.5 ¢& Al-&3}e] 2
A&t
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10. EHH HMe|

B #3539 Streptococcus mutans®] B vl %Al Q1EX] )
A 7 Mann-Whitney testg o83t M550

=
CEASA o4 e p gel 0.05 ol8k A9z st

1
e B

q
™

.

A7 4

B @F 25 B MRS A AdA Be s ga
S BEQHFIg. 1, 2). BURFEL BAGEAE YA o)

TMB$} peroxidase® A713F MRS 3t | ol A} sjgale]
22 P43 h(Fig. 3). FETFEL 1¢PY de= 7}
getold] Fgoilen, 15THA S48k el ot 45¢C
AME SAEIT. B2ldF 2F heterofermentivedtitt.

2. Streptococcus mutans®| olZx|e| EAn}

ojxle BalFFel g8

Hjo] 7 9jojo] HAtolA Rt F<Q Lactobacillus 13}
Streptococcus mutans® W Wl FA AFAE FA
Streptococcus mutans®] @ WA &} vl wEte] HA 3
A2359H(Fig. 4). Streptococcus mutans®| TH5 v]A] &
AR AFA el FAE 124.4430 dmgoli o, EEld59
W3t Aol e 42 5242 0mg, 10.6+6.6mgl 2 HA 3]
259 (p<0.05) (Table 1).

vl T Ag ZAVE ¢ A3, Streptococcus mutans
= vl FAlolE mlF 3.4x10°]9 1, Lactobacillus 12] ¢
= Aol = 3.4x10°, Lactobacillus 28] &% wi A ol &=
1.8%x10%I%0t}. Streptococcus mutans$} Lactobacillus 1
ol B wjkAlo| Streptococcus mutanst 4.6%x10°,
Lactobacillus 1 5.2x10%]%l32, Streptococcus mutans
9} Lactobacillus 29 B3 M FrloE Streptococcus mu-
tanst 2.4x10°% Lactobacillus 2+ 2.0x10°2&
Streptococcus mutans’} A= HTable 1).

ot ¥ rlo

3. ZElTFet ®7|Y Miznie| 4=t

Lactobacillus 19 &= F-FAl<= 660nm 3Helx 334
H E34%7} 2 3580|910} 3087 WEE T 04942 7Aad
o A7FAE A7} 79.1%°192M | Lactobacillus 29 ©HE
HE{Alole S FRErt 2.376904 3087 A F

1.0702.2 #Zasd 7128 H=7F 55.0%°1 T,
Fusobacterium nucleatum® ©% F-fA ol &
7} 1.6260014 3087 AgE 31,2862 7HAsle A7HA%

=7t 21.0%°19)2, Porphyromonas gingivalis® &%

. o) B v
AN FHE
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Fig. 1. Colonies of isolated Lactobacillus
1 on MRS agar after 24 hours-growth.
The colonies are small and white.

Fig. 4. Effect of isolated Lactobacillus 1 on
the formation of artificial plague by
Streptococcus mutans. Streptococcus
mutans (A), Streptococcus mutans and
isolated Lactobacifius 1 (B), and isolated
Lactobaciflus 1 (C) were inoculated into
BH! broth mixed with MRS broth containing
5% sucrose in the beaker, respectively.

HfAlde 33Y F2=7F 1.070914 3083 1&g &
0.9952 743l 273 st 7.1%°190t. Lactobac-
illus 13 Fusobacterium nucleatum®¢] 3 F-fAlde
3087 A3 T AAd FRr) 0.628% A A5 E
3 A=t 29.4%°192™, Lactobacillus 29 Fusobac-
3b51terium nucleatum™¢] W3 FRAldle 3087 A8g
T AN FAE} 0,497 A A32E F=0)
57.8%°190t}. Lactobacillus 13+ Porphyromonas gingi-
valiste) MH F-HAole 3083 AR F 33N FRee
1.03401992, Lactobacillus 29} Porphyromonas gingi-
valis9] W3 HEfAldE 3083 A" F AAHY FF=7)
1.2950]19tH(Table 2). Lactobacillus 29} Fusobacterium
nucleatum™¢] W 2/ AAEE 189N & A 45
AYd 252 & F A HFig. 5).

Fig. 2. Colonies of isolated Lactobacillus
2 on MRS agar after 24 hours-growth.
The colonies are small and white.
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B

Fig. 3. Formation of blue colonies by
isolated Lactobacillus 1 and 2 on MRS
agar containing TMB and peroxidase in
aerobic incubation for 48 hours—growth.

Fig. 5. Coaggregation of isolated
Lactobacillus 2 with Fusobacterium
nucleatum.

BT MiEel flud REsteE

A

Fusobacterium nucleatum® &% HlGAl AAE cys-
teine®} FeSO4Z H71et wiAE 718ta 1470 wjokst 5wl
t AFMez Yelgtow FF=rt 1.79401%9 31, Porph-
yromonas gingivalis®] &% WFA AAE WA E 7teta
147F ujefer o] A= HAP Moz epton
1.9320|0t}. Lactobacillus 13 Fusobacterium nucleatum
o] B3 A AR WA E sletn 197 v g 39
iR = Aoz wglelA] gten FEEe 11440133,
Lactobacillus 29+ Fusobacterium nucleatum®e] W3 o)
WA AR BN wix = AR o2 WglelA] agkon| &7
TE 0.915°19t}. Lactobacillus 1 @ Lactobacillus 2}
Porphyromonas gingivalis®2] W3 sl %A 2 E v &

3. p
FRET

L
T



cista-obx|ntata x| 32(2) 2005

Table 1. Inhibitory effect of isolated Lactobacilli on the formation of artificial plaque on the orthodontic wires and the
replication of Streptococcus mutans

Tested bactenal
Lactobaci]]us 1 3.4 x 10°
Lactobacillus 2 1.8 x 10°
S. mutans 124.4+30.4 34 x 10°
Lactobacillus 1 + S. mutans 5.2+2.0* 5.2 x 10° 46 x 10°
Lactobacillus 2 + S. mutans 10.6+6.6* 2.0 x 10° 2.4 x 10°

*: p€0.05 CFU: Colony forming unit

Table 2. Coaggregatlon of isolated Lactobacnh with Fusobacter/um nucleatum and Porphyromonas gingivalis

octobalion 1 T 2358 0494 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
Lactobacillus 1 + F. nucleatum 0.628 294
Lactobacillus 2 + F. nucleatum 0.497 578
Lactobacillus 1 + P. gingivalis 1.034
Lactobacillus 2 + P. gingivalis 1.295

Table 3. |solated Lactobacilli affecting the optical density of sulfur compounds produced by Fusobacterium nucleatum
and Porphyromonas gingivalis

Tested bacterial strains ~ Optical density at 700nm = Colo
F. nucleatum 1.794 Black (+)
P. gingivalis 1.932 Black (+)
Lactobacillus 1 + F. nucleatum 1.144 : Black (—)
Lactobacillus 2 + F. nucleatum 0.915 Black (—)
Lactobacillus 1 + P. gingivalis 1.170 Black (—)
Lactobacillus 2 + P. gingivalis 1.266 Black (—)

FVetm 1972t e Fo) v Aoz dselA) ggke kite] ¥4 Z2IWA APILAB plus2 #5F A3,

H F24wee 72 1.1703 1.266°19tH(Table 3). Lactobacillus 1 Lactobacillus salivarius (7}&4

99.9%), Lactobacillus 2% Lactobacillus delbrueckii sub-
5. EoldFo etpstE WEAHA sp. lactis (7VeA 68.4%), Aerococcus viridans (7+57d
20.8%), Leuconostoc lactis (7673 6.9%), Lactobacillus
438 HEHA A Lactobacillus 12 galactose, glu- salivarius VA 2.9%) 2 B3 = A Table 5).

cose, fructose, mannose, mannitol, sorbitol, N-acetyl-

glucosamine, maltose, lactose, melibiose, sucrose, tre- 6. 165 rDNA sequencing

halose, raffinose® ¥3\31%31, Lactobacillus 2% glucose,

fructose, mannose, mannitol, N-acetyl-glucosamine, Lactobacillus 19) 168 rDNA 750 bps& sequencingdt 2

maltose, lactose, sucrose, trehalose, xylitol, D-arabitols 7= Fig. 67 2gten, o2 Alitel 16S 1DNA {44 947
3315 tHTable 4). o148 43& API 50 CHL medium A9 v\ud AT Lactobacillus salivarius subsp.
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Table 4. Carbohydrate fermentation of isolated Lactobacilli

Lacto Lacto Lacto Lacto~
Carbohydrates ~pacillus 1 bacillus o Pobdrates ~pacillus 1 bacillus 2
Salicin - - Glycerol - -
Celloblose - - Erythritol - -
Maltose + + D-Arabinose - -
Lactose + + L~Arabinose - -
Melibiose + - Ribose - -
Sucrose + + D—-Xylose - -
Trehalose + + LXylose - -
Inulin - - Adonitol - -
Melezitose - - 8 Methyl-D-xyloside - -
Raffinose + - Galactose + -
Starch - - Glucose + +
Glycogen - - Fructose + +
Xylitol - + Mannose + +
Gentiobiose - - Sorbose - -
D-Turanose - - Rhamnose - -
D-Lyxose - - Dulcitol - -
D-Tagatose - - Inositol - -
D-Fucose - - Mannitol + +
L-Fucose - - Sorbitol + -
D-Arabitol - + a-Methyl-D-mannoside - -
L-Arabitol - - a-Methyl-D-glucoside - -
Gluconate - - N-Acetyl-glucosamine + +

2-Keto-gluconate
5-Keto—gluconate

Amygdalin
Arbutin
BEsculin

Table5 Identification of |solated Lactobacuh usmg AP 50 CHL medium kit and APILAB plus program ’ _
e Telated Laciotadil ; S e

_ Possible name of isolates(Possibility percent)

Lactobacillus 1

Lactobacillus salivarius (99.9%)

Lactobacillus 2

Lactobacillus delbrueckii lactis (68.4%),
Aerococcus viridans (20.8%).
Leuconostoc lactis (6.9%),
Lactobacillus salivarius (2.9%)

5'-GGCGCCGTGCCTAATACATGCAAGTCNAACGAAACTTTCTTACACCGAATGCTTGCATTCACCGTAA
GAAGTTGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTAAAAGAAGGGGATAACACTTGGA
AACAGGTGCTAATACCGTATATCTCTAAGGATCGCATGATCCTTAGATGAAAGATGGTTCTGCTATCG
CTTTTAGATGGACCCGCGGCGTATTAACTAGTTGGTGGGGTAACGGCCTACCAAGGTGATGATACGTA
GCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAG
TAGGGAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGAANAAGGTCTTCGGA
TCGTAAAACTCTGTTGTTAGAGAAGAACACGAGTGAGAGTAACTGTTCATTCGATGACGGTATCTAAC
CAGCAAGTCACGGCTAACTACGTGCCAACAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTT
ATTGGGCGTAAAGGGAACGCAGGCGGTCTTTTAAGTCTGATGTGAAAGCCTTCGGCTTAACCGGAGTA
GTGCATTGGAAACTGGAAGACTTGAGTGCAGAAGACGAGAGTGGAACTCCATGTGTAGCGGTGAAATG
CGTAGATATATGGAAGACACCATGGCGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGTTCGAAA-

3

Fig. 6. Sequence of 16S rDNA 750 bps in Lactobacilus 1.
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5" -GGCGGCGTGCCTAATACATGCAAGTCGAACGAAACTTTCTTACACCGAATGNTTGCATTCACCGTAA
GAAGTTGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTAAAAGAAGGGGATAACACTTGGA
AACAGGTGCTAATACCGTATATCTCTAAGGATCGCATGATCCTTAGATGAAAGATGGTTCTGCTATCG
CTTTTAGATGGACCCGCGGCGTATTAACTAGTTGGTGGGGTAACGGCCTACCAAGGTGATGATACGTA
GCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAG
TAGGGAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGTCTTCGGA
TCGTAAAACTCTGTTGTTAGAGAAGAACACGAGTGAGAGTAACTGTTCATTCGATGACGGTATCTAAC
CAGCAAGTCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTT
ATTGGGCGTAAAGGGAACGCAGGCGGTCTTTTAAGTCTGATGTGAAAGCCTTCGGCTTAACCGGAGTA
GTGCATTGGAAACTGGAAGACTTGAGTGCAGAAGAGGAGAGTGGAACTCCATGTGTAGCGGTGAAATG
CGTAGATATATGGAAGAACACCAGTGGCGAAAGCGGCTCTCTGGTCTGTAACTGACGCTGAGGTTCA -3

Fig. 7. Sequence of 165 rDNA 749 bps in Lactobacillus 2.

Table 6. 16S rDNA sumllanty of isolated Lactobaa//us 1 for other bacteria_

Straing = - 3 Similarity
L. salivarius subsp sa]1cm1us ATCC 11742 99.60 3/145
L. aviarius subsp, aviarius ATCC 43234 92.93 52/735
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 87/748
L. casei subsp. casei ATCC 393 88.04 89/744
Lactobacillus zeae ATCC 15820 87.82 91/747
Lactobacillus perolens 1532 87.79 91/745

Table 7. 16S rDNA sumllarlty of isolated Lactobacillus 2 for other bacteria

Strains L Similarity (%) . tide d

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. casei subsp. casei ATCC 393 88.17 88/744
Lactobacillus zeae ATCC 15820 87.95 90/747
Lactobacillus perolens 1532 87.92 90/745

salicinius ATCC 117429 |AMX7F 99.60% = 71 &o} DNA S8 d71¢x e vwdt A3 Lactobacillus sali-
(Table 6), Lactobacillus salivarius subsp. salicinius2 & varius subsp. salicinius ATCC 11742¢} A7} 99.73%
A=A}, Lactobacillus 22) 16S rDNA 749 bpsE se- 2= 7} Eol(Table 7), Lactobacillus 2% Lactobacillus
quencingd+ 3= Fig. 7oA 9 2o th& A9 16S salivarius subsp. salicinius2 7351t}
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Abstract

ISOLATION AND IDENTIFICATION OF LACTOBACILLUS SALIVARIUS INHIBITING
THE FORMATION OF ARTIFICIAL PLAQUE AND THE PRODUCTION
OF VOLATILE SULFUR COMPOUNDS

Mi-Hyung Kim, D.D.S., Kyu-Ho Yang, D.D.S. Ph.D. Nam-Ki Choi, D.D.S, Ph.D.,
Seon-Mi Kim, D.D.S. Ph.D., Jung-Suk Oh*

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

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 inhabitants
of caries—free children s oral cavity, which inhibited the formation of artificial plaque by Streptococcus mutans
and the production of volatile sulfur compounds by anaerobic bacteria. The isolates were identified by the test
using API 50 CHL medium kit and 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+2.0mg and 10.6+6.6mg in the media
cultured with Streptococcus mutans and each isolate, respectively (p<0.05).

3. The number of viable cells of Streptococcus mutans was 3.4X10° per ml in the cultured solution, whereas
those of Streptococcus mutans in the combined culture with each of isolates were 4.6X 10° and 2.4X 10° per ml.

4. The optical density was 1.286 in the supernatant of Fusobacterium nucleatum after vortexing for 30min-
utes, whereas in the supernatant of combined Fusobacterium nucleatum and each isolate, they were re-
duced to 0.628 and 0.497, which the percentages of coaggregation between them were 29.4% and 57.8%,
respectively.

5. The optical density of Fusobacterium nucleatum precipitate was 1.794 in the culture media containing cys-
teine and FeSO4, being reduced to 1.144 and 0.915 in the coaggregated precipitates of Fusobacterium nu-
cleatum and each isolate. The optical density of Porphyromonas gingivalis precipitate was 1.932 in the cul-
ture media, being reduced to 1.170 and 1.266 in the coaggregated precipitates of Porphyromonas gingivalis
and each isolate.

6. When two isolates were tested with API 50 CHL medium Kkit, those were identified as Lactobaciallius sali-
varius and Lactobacillus delbrueckii subsp. lactis. ' ‘

7. The similarity values of 16S rDNA sequence between each of isolates and Lactobacillus salivarius subsp.
salicinius were 99.60% and 99.73%, respectively, meaning that isolates were Lactobacillus salivarius sub-
sp. salicinius.

These results indicated that two strains isolated from caries-free children s saliva, which inhibited the forma-

tion of artificial plaque and the production of volatile sulfur compounds, were identified as Lactobacillus salivar-
ius subsp. salicinius.

Key words : Streptococcus mutans, Lactobacillus salivarius subsp. salicinius
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