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v

BruAde A4 AGAG A 2ok sea)
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Aol: 313, 871dMT, it 2, 3

1.M B

F3 (halitosis) = F7told ¥, A7l= o
A317] AReAM fAstE JA2A A
A Fo¥ FA= dFH Q4. FHFL
Z719 o 0% Aot+AZF, AH, E3FuA
2, AFAH §F 77 W 4oy, yeA] o
0% %71, £37], |31 A% 2 A4
214 e 5 77 9 Yoz FHAGY,

FHT 777 e gt Aol FoiHHAM T
73eie] elukzt X g®qt bzt 73] AT
AAGHA #3 gt dFEo] A £
A=) 7 9123, Morris 593} Tonzetich &
z}zy A wiAlets} ol&Ael ofd FH YA &I}
£ 53 1adgon, iy FHE HAR
vlo] ZHAa 9 HFEL AAE ¥ A
T3 2AT Abe] AU, FFAE] FHAA
of A7} o] B1EAH FHY F2 A

¥& 33t4A(hydrogen sulfide)y v & vs)
eH(methylmercaptan) o]®, o]2]3 34 313}
T2 vx e, Al2HQ, AlA” D 2 ofv]
A 23 Qe Sz Ry AL,
Kleinberge} Codipilly”' 129 21384 Al
T3 1352 2HYA Aol F3E LA
£ 7142 oju|xAlE AMgEg 3 B IEge
o F8% 73 YHFoEe

-
Fusobacterium
nucleatum, Porphyromonas gingivalis,

Veionella
alcalescens, Prevotella loeschii, Treponema denti-
T3 22 7N 2HSA AdsR 9y
3=

2 A7elA BT $ARTE HFAbse
£ #ujehe A& AN Yot Smith 59
izt HohgAlzel W gaEe] Aol
Al A2l mE §AlzkFeo] uleH|2] 2.4 (bacteri-
ocin) & A4, A4S A el A &
ARFE FARELE Buse FIHL 7}

cola

fo br
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Az qlos, Ut Age] Fo W52
A€ JASE Aoz B

Bsest L4589 Azd £48 2
& o, Fu AR sls) 445t Fa
$aa9) e ug Aol Al £4E
A9 F7 o, 2ed T W74 A
e 7] A2 BRIE ANRead o)
3 dasme et st QAP B
% ohle, shasteas) Aaeast AF
oz HEHEA A=t SAE MEE A
st AAd xas 2 AA2AY FFEd
an FazA AR ALE IFES
24 B8 272 A4 AE 53 WA 739
g = o452 YD

73 A I W4 Az FAE
A Aol 4 mAdelze ¥FFI
F3% AFABE FLANAE AFez A
53 v 714 ¥4 AZd
Fusobacterium nucleatum3} Porphyromonas gin-
givalisel] 2t-g3te] WA7] ALE WEI}E
Aty 4 g Bulgozd HUA 3gEl
Aol e T ez Aads.

2 AFE Aole) Hely SsrE ¥
Mlahe $AE 258 s A AFA
B¢ f2se WdTes AFHT e W)
H A3 BAE shebsiel, yelzre) 43}
34 44 de3E tadgs 5% e
ANz, AFA8 9 FHE 7] A%
A o] AFNEel 7]t A

2. I 2 e
2.1 SAMIZ ¥ B

A8 F3F=2 Porphyromonas gingivalis(ATCC,
Rockville, MA, USA)$} Fusobacterium nuclea-
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tum(ATCC, Rockville, MA, USA)E FA)3}g]
on, Wge FAAzE BHFQ
Porphyromonas gingivalis'= Pg broth(1/2 BHI,
0.5% yeast extract, 5ug/ml hemin, 1pg/ml
Vit. K)ol Fusobacterium nucleatum< Fn
broth(BHI, 1% yeast extract, 5pg/ml hemin,
1pg/ml Vit. K)ol HFs}e] 37°Coll A ol F3}
At

2.2 e 22l ¥ 3

FFAY FAY b5 HAE A
AbZb 24 wj 2|l Rogosa ¥l 2] (Difco,
Detroit, MI, USA)el|l €} 1008 3]4 3}
HEsl3 37°CollA 48417 wjst F AL
2590}, o]2 < thA] MRS &3 )| (Difco,
Detroit, MI, USA)oll A%, wiok3ld < 2,000
F9] frAb ZHE #2381 o. MRS o A ul) 2] of]
e FFE HFs 37°ColA 18417 wiofdt
&, TMB(3, 3°, 5, 5'-Tetramethyl Benzidine,
0.25 mg/ml) 8} peroxidase(0.01 mg/ml) & 37}
g MRS 3wl R|o]l f-Ab wiokel 3l HE
stod 3714 wiF7IoA ok s e] A
YA ARz FAs L YA 18 A
on, FA}LLE | fA 2 2FF
AFHoz . ¥AFF 255 MRS
A z]ol] wheFit F FMES] FHFE=7t
20%(w/v) =5 H7lste -80°Cell U5 B
FsiaA "o wel HEF, wiksid Aol
AHgstd e FedFE 2194 S AAlEx
FletelobAl] A § (catalase test)= MRS 3FHAuj
Aol FeFFE HF3 37°CellA 1Y wjek
& ¥ 3% FARELA2E MY 9 JE 2 o
B2 Ao gLz dg 9% )
A3t MRS gHwjA|o] Fe|FFE AHF8
15°Ce} 45°CellM Z+z wjFdt ¥ Y2759
Z4 %8 BAsG. A HEYHE TH
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37] f15te] ¥elFFE MRS QA u]x]o] 244]
o F ol e ESA 4 AddlA
W ol g Btdel 2ol wiFYe Yt A
9 o 7|27t 71 "AtAT} St $17) o
ol olFitae wAs}m J|®7} 47]A] go
H FFtEs w43

2.3 22|25 @I MiIZel Z2g4d

¥ 71A M F9 Fusobacterium nucleatum=}
Porphyromonas gingivalis7} £2] a3} ZA¥
AxE B7) $38ld Fusobacterium nucleatum-2
Fn brotholl A Porphyromonas gingivalisi= Pg
brothell A 127} wjokslm FALFS MRS oA
Wl Aol A 18A1 2 el FE F 4o
(6,000 rpm, 10 min, 4°C) 0.85% A4l 13
AR F 2gsigc Agdel AF P
ImA g 45 == oz 1027 EF3in
37°C. 110rpmo.2 3087k A=kt F 387 A
2o A3 AAY 05mlE FH3leq ¥3
3 = 7] (spectrophotometer, Hitachi, Tokyo,
Japan) 660 nm I}A}el| A F-3 = (optical density)
£ S5k FeldFet 714 AEe] 43
A A=E AAshsd o434 #59
A7 A AxE 3087 ALY F FI=E 4
Ag A Ao FHE FA2 vy FE 10
A gg 1008 F3 & @S HAdEs 24
slddch. F #FY A3AY A=x 4 #F9
Fix= FJI@AAA F FF2 EF R4
= #AE A 98 4 79 A= IHF
ez el 1008 F3 £ e sHAER
EAsheleh

2.4 1’3 M2l 2let 3|28 EsfeaE
Aol thet 2elzF2l oM 2

Fusobacterium nucleatums} Porphyromonas

gingivalisel] & FeA F3}33FE] A4 A
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=& AAuAN BAE FeS =& $4%
A2 2As9o. Fusobacterium nucleatum-2
Fn brothell A, Porphyromonas gingivalis= Pg
brothel| M 147} wieFstx frAbE2 MRS 44
ul z]ol] 1847k wi k¥ F WAt 0.85% A9
ol 13] AXT F R A3 A
FhdE 1mly 25 =% Ees 37°C
110 rpmeo 2 3082 AgsH. A 1 mlE
el & AAE 1mld 0.1% cysteine,
0.IM MES, 02% FeSO,Z 7}38t Fn broth =&
Pg broth 2mlg 7}sle] 147 714 Abel
A wfFst 2, wjA] o] FeS =& 47 9
3t £#F=A 700 nmelA iz FH=E &
Aatgon AgE 3y uhEd ¥ Y7L AE
shalc.

2.5 zelaFo| EestE YAl

eh431 2 taZAls API 50 CHL medium
kit(bioMérieux sa, Marcy-l Etoile, France)®
AHg-atie. oFestd, e F Wk S0ulE
5ml MRS }A|wz]oll Fsbe] s}t vkt
&, ¢k 3500 rpmell A 1087+ ¥4Al8ka 5ml
PBS buffer2 FAELE AAHztz A ¢
3500 rpmel| A 10874 94819 944 2ml
2 "eAZl F Al Tel] S5ml 4ol ety
2 100ul¥ "Hoj=z] McFarland Standard 2
TG o7t AT xR gFe] 1 2uf(eF
400 ul)& API 50 CHL medium 10mle]] %=
sled A3 API 50 CH stripsell 150pul¥ 7}3}
I mineral oil& 78} 2548 Y2 9
of 10stripg 544 ¥ F F74¢ 23 37°C
oAl &7] wioFslHA] 24A17F, 4847 iyt
¥ A3s #5355 d. d43tEo] Hase] 4k
o] AAEH wjAe] EFHe] 3l bromocre-
sol purpleell 23] wjA|7} x3AMo=2 W3y,
esculine] HepMolA 2oz WaH FA
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o= BRSsG. AAEAE §4 zzada
APILAB plus2 #4319t}

3. I

3.1 22|25 4

2| FF 2F ZF MRS sHAul x| Aol A 2}
< YA g e FAFFES FAb

48 A3l TMBS} peroxidaseE 7}
& MRS el sFAe] g HAJs}
vk ¥RFFES T ez sl
ol A elglen, 15°ColA FA31x] £31%]
24} 45°Coll M= FABHAH. FeldF ZF o
sl

3.2 ZelEFe 1 MiZ o] Bs2s
Lactobacillus 18] @5 X-8-A] 660 nmol|A] At
AY FF=sF 2358004 3087+ zEtg &
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04942 7ZtAasle A7HAF A=7} 79.1%0|¢
o, Lactobacillus 28] ©= X-§-Alo= AN
FHE7} 2376004 3087 A F 10702
2 Ztastd A4 A =7 55.0%¢%0 9.
Fusobacterium nucleatum®] 9= EGAel:= AF
AY FF=7F 162604 3087 AeEdg ¥
128602 Ztaztd A7EE Ax7t 21.0%9)
9lew, Porphyromonas gingivalis®] % X§-A)
A ARY FF=7F 1.07060M 3087 #=H3
F 09952 Zastd A7MAY A=st 71%9
el=}. Lactobacillus 13} Fusobacterium nucleatum
o] E3F EfAlel e 3087 zEEE 3 ALY
of FAerl 06282 i AsAdL A s}t
294%0°]9] o, Lactobacillus 2%} Fusobacterium
nucleatumz}2] &3 B{-Aloll= 3087 2 Ekg
¥ AR FF=7} 04972 Fasl AxAY
A =7} 57.8%¢°| %) 5. Lactobacillus 13}
Porphyromonas gingivalise}2] EJF F-HAlel =
30¢7 Aest ¥ AN FFE: 1034032

H 1. 22| ZFF(Lactobacill)?} Fusobacterium nucleatumi}e| A5 HE}

Optical density at 660 nm i 2
Tested bacterial strains A el b il Autoaggre Coaggre
0 min 30 min gation(%) gation(%)
Lactobacillus 1 2.358 0.494 79.1 [
Lactoibacillus 2 2.376 1.070 55.0 [
F. nucleatum 1.626 1.286 21.0 L
Lactobacillus 1 + F. nucleatum 0.628 29.4
Lactobacillus 2 + F. nucleatum 0.497 57.8
B 2. 223 F(Lactobacil)2} Porphyromonas gingivalis2}2| AtE HEL
Optical density at 660 nm X a
Tested bacterial strains p y Autoaggre Co_aggre
0 min 30 min gation(%) gation(%)
Lactobacillus 1 2.358 0.494 19.1 ]
Lactoibacillus 2 2.376 1.070 55.0 =
P. gingivalis 1.070 0.995 7.1 n
Lactobacillus 1 + P. gingivalis 1.034 n
Lactobacillus 2 + P. gingivalis 1.295 u
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B 3. Fusobacterium nucleatum2| #|2M &3|BHE MMo| it 22|23 (Lactobacill)2] 21H|

Tested bacterial strains

Optical density at 700 nm

Color of cultured solution

F. nucleatum
Lactobacillus 1 + F. nucleatum
Lactobacillus 2 + F. nucleatum

1.794 Black
1.144 Blackless
0915 Blackless

E 4. Porphyromonas gingivalis®] $1%A LSEHE MMl CHgt E2|2 5 (Lactobacill)e] fH|

Tested bacterial strains

Optical density at 700 nm

Color of cultured solution

P. gingivalis
Lactobacillus 1 + P. gingivalis
Lactobacillus 2 + P. gingivalis

1.932 Black
1.170 Blackless
1.266 Blackless

o, Lactobacillus 29} Porphyromonas gingivalis
8 E£F FRAlde 0¥ A8 F A F
F=7} 12950 A= 1, 2).

3.3 81 HiZel Sl UsiEe M
doil thst 22|72 oA

Fusobacterium nucleatum® <% wjefA] AA
Bof cysteine®} FeSO,& #7138t wjz| & 7}8}1
197 wijgg ¥ WA Aoz Jepge
W FF =7} 179419038, Porphyromonas gingi-
valis®] 5 wicfA] AH e wjAE 7}six 1
AZF Wi Fo] Wi AAMoz Jepgo
o EF3x= 193299, Lactobacillus 13
Fusobacterium nucleatum=}2] &§ wljokA] A
Boll wjA & sista 147 wiFst F9 wjx=
ARz WA dsten FF=E 114
o|gl 3, Lactobacillus 22} Fusobacterium nuclea-
tuma}e} EZ}H v FA FHEAM= WA= A
Aoz wsstA dogken FHEE 09159
elc}. Lactobacillus 1 % Lactobacillus 28}
Porphyromonas gingivalis®}2] &3t wjFA] A
ol wiAE 713l 147 w3 F9f wixA]=
Addos WA gsten FRer 47
11703} 1.2660] 5k 3, 4).

H 5-1. 2|7 F(Lactobacill)2] EtT3l2 YWHEHA}
Lactobacillus 1 Lactobacillus 2

Carbohydrates

Glycerol B -
Erythritol - -
D-Arabinose = -
L-Arabinose = =
Ribose = =
D-Xylose - -
L-Xylose = =
Adonitol - =
B Methyl-D-xyloside - -
Galactose +
Glucose +
Fructose +
Mannose +
Sorbose = =
Rhamnose = =
Dulcitol - -
Inositol = =
Mannitol + +
Sorbitol 4 -
o-Methyl-D-mannoside
o-Methyl-D-glucoside

N-Acetyl-glucosamine + +
Amygdalin = ==
Arbutin - =
Esculin = -
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3.4 2e|27e| EslE EadM

spshg a2t Lactobacillus 1&
galactose, glucose, fructose, mannose, manni-
tol, sorbitol, N-acetyl-glucosamine, maltose,
lactose, melibiose, sucrose, trehalose, raffinose
£ B8l a, Lactobacillus 2

tose,

glucose, fruc-

mannose, mannitol, N-acetyl-glu-
cosamine, maltose, lactose, sucrose, trehalose,

xylitol, D-arabitol & -3} 3} <& 5-1. 5-2).

H 5-2. £2|7F(Lactobacill)2] ErEIE2 HEHAL

Lactobacillus 1 Lactobacillus 2

Carbohydrates

Salicin - -
Cellobiose = -
Maltose +

Lactose +

Melibiose + =
Sucrose +

Trehalose +

Inulin = =
Melezitose = =
Raffinose + =
Starch - -
Glycogen - =
Xylitol - +
Gentiobiose = G
D-Turanose = =
D-Lyxose = -
D-Tagatose = =
D-Fucose = =
L-Fucose - -
D-Arabitol = +
L-Arabitol = =
Gluconate = -
2-Keto-gluconate - -
5-Keto-gluconate = et
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o]Ae] A A& API 50 CHL medium kitg]
A =239 APILAB plusz #53 73},
Lactobacillus 1& Lactobacillus salivarius(7}5A
99.9%), Lactobacillus 23 Lactobacillus del-
brueckii subsp. lactis(7}5-4] 68.4%), Aerococcus
viridans(7}5A) 20.8%), Leuconostoc lactis(7}V5
A 69%). Lactobacillus salivarius(7}5A 29%)
2 BAHAKE 6).

H 6. APl 50 CHL medium kit2} APILAB plus pro-
gram2 0|28 22| ZFF(Lactobacil)e] 54

Isolated 1actobacilli Possible name of isolates

(Possibility percent)

Lactobacillus 1 Lactobacillus salivarius(99.9%)

Lactobacillus 2 Lactobacillus delbrueckii lnctis(68.4%),
Aerococcus viridans(20.8%),
Leuconostoc lactis(6.9%),

Lactobacillus salivarius(2.9%)

Frpole ARl JgE vlAE o Q
Ago] EAGc DA} Basty e 9o
243} pHe) Wbyl §714 A7) 73 24
of d3g wA 4 9lon, gl cfo} A
o §% 23 AgE FAsed JAse
Streptococcus mutans= °38-S v]A 7ol €
e olulxAte g sl&RaE7] ¢ A

< Wol 3l o] 73 Aol FoF F

] =, §3] s I gy Sp4e
2 Qs Aee) AEE LA 3 ¥4
Ao FAA7E AW,

FHE F2 ol EAs vl ENA 71
le, 80717 o|A}e] FAMFo] AeAs} AH
Aol EAsla, o] MFEL in vitrod| M=
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YA B3gtgeld 73 LA AW A
Ag 4 dx Aoz BI3HUGY. P4
27 F2 44 FEodt A TEH
72 3714 273 AdEel wel EAEA
2 AEl7t 4 el AAHA g A4 Ad
o AFs & A5 AdE FA} A
F4& 53t 21 32 d% FHYAH IF
dl A2g AdEe] A4 BFsA " 2
doz 999 AuFe Aast RFa Hol
714 2H2A AFER vHHA S, olE R
AZE ekl A7 s Aoh 9=
Aol SeE Fhatel Ao U AFAYL
$use Qedads) 99,

27 Qe edoz 449 75e 2
t Ao Z4Hoz EAsed, 6=
e ANSAG FAkesE Bule o
& GAZE AATHID. 729 Al 9
WA RES A4S B4 A7 34
& JAshe Aol M mome & A7
AL FARSLE BHlSE FADE 25T
pelstel W4 AR A EHE Tl
o 2 A7NAY Heas A &
A He4 gEE AAdsie 714
Aol B2ZgHA, 5 F72 Aol 2123
A AFSA A" FAZZ o AAFHE
agge] HFAseLed M E HI)A Mol
QA A7 Qg T3 A Fad Aoz
AZSHGAR. olH & T dAF AEE YA
e Mol g2 TR F¥HE A
717 oA &FAE A&Hoz: WIHE 4
A 3737k Ao Fo3 AT I
Aoz Algdd.

E 1, 2eM EAFF7F 8714 A4
Fusobacterium nucleatum=} Porphymmamis gin-
givalisel| A37A4¢3I= A=E 7424 Fh==
248 A% pelEFe o83 43AYE o
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s.om, £3] Fusobacterium nucleatumz}2] Az
2% A= ¥A deEwdd. ¥ F
Porphyromonas gingivalise}e] A3A3 AE:
Fusobacterium nucleatumz}2] A3 A3 A x|
vl#) wokovt, ¥-eFF9} Porphyromonas gin-
givalis®] &3} wloFA] 3087+ AErst 3o AA
o FA=s A7 AR FAx9 Frg
7rase] ReldF2 Porphyromonas gingivalis
o) ApaAgel ot Ae HAY 4 99l
9. =3
Porphyromonas gingivalisi= 341 %] 4%
AN HFE o, RBeasl bEelA A
Hesh Agele] AHA) ANE 5 FeSE 4
Hetoz $3FEA 700nm sHplA =
Fhee 245 1 24 Je8 PPAos
s}ebgl 4~ glsloh. Fusobacterium nucleatume] vt
Porphyromonas gingivalis®] w5 wjSkA] wj x|
FA=ol visked peTFol) £ NPA
A s} Fadged, WAL 2F AR
oz WA @R AL rAEF
Fusobacterium nucleatum} Porphyromonas gin-
givalissh HEATE T The. 223 A
3 STt o)E M7 FAE AAF
o= HEA FRIAFE QAo AHx
FeS, & ZAAA AAE A4 7o e] wjz|9
F2=7t 9ej3 oz Alggd.

£ dFeA FEF 2FE s43E s
2 ZAstE= APl 50 CHL medium kit2 $3
A8 & A8 A3}, Lactobaciallius salivarius(7}
54 999%)¢} Lactobacillus delbrueckii subsp.
lactis(7F5A 684%)=2 #}o]7) 9)S& o 4 9)
sich. 2 sl4EE $A7] Aokl olgeha
dofelit WATH wel vmsie vzl
ZASe T4 FUAE ool TAGE
w2 mIztesl A gl d5Es]
Fell HIZol AFozRE F£F DNAd

Fusobacterium nucleatums}
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rRNA %2 probeE hybridizationA]7] *
Agasrz Mt AH=2 AdE FF37) A
el 2ejez ¥ HFHA A7 F
AL FAA FAel A8 o] FojAol € Ao
2 Alsdd.

2 oA F\M Lactobaciallius salivarius2}
Lactobacillus delbrueckii subsp. lactis7} A3}
25 W W4 Az T HeA
B3] A4E JAs: a7t gl &
A=l o, of AT A7t A F7elA
= T3 Az AFd9d ¥HEF
€ AFAE 9 73 44 AsE 9% ¥
TA 2 WLl F77e FAd 7|9E 4
% Hez Audd.

5.d =

r AFE

L.

FA9 g Aze AL
Probiotic bacteriag 7|3l F77147} %zl ol
Nejstnat Acte) Bllold $AE 2%
A 1 £ATIH THE $UE W1
Aol <% HEAd B3FE AL dAse

A& Bel3lsr, APl 50 CHL medium kitE o]
g3 Ay FAz A ohed 2L
A%E A

L ¥2|#5F 25 IHHY tFes iz

S28 AA s,

v

r{n

2. Fusobacterium nucleatumg& 3027 A ersk
¥ AAY F3=E 1.286°91 04,

Fusobacterium nucleatumz} #2338 &
Foz 3087 A Fo] Y FR=
= Zt7} 06283 04972 Ztaslelon, A
3A% AT 294%9} 57.8%¢]%] ).

3. Fusobacterium nucleatum® @% wjoFA] 3
A &) Cysteinez} FeSO, & 3718 = &
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7t o WA e Aoz Jepton 3
AEY WA FFEE 179409 o}, 22
59 EF wAoE wjAE PP
2 WA gston WA FR=rsl 747
1.1448} 09152 Z}FAst4 ).

. Porphyromonas gingivalis®] &5 wloFA]

A Zof Cysteine FeSO,F #7138 wiA &
74 o A= Aoz epton
A2 v FFxE 193290}, BeF
o} EF wjgAldle wiA = HAMow
W= gtew wix FR=r 747
11703} 126602 Z}A3}9io).

. EEFF 279 9438 2aiAE AP

50 CHL medium kit2 ZA}st A3}, 2z
o3 155 Lactobacillus salivarius2., o2&
a5
tisz FA =

Lactobacillus delbrueckii subsp. lac-

SEi

. Attia EL, Marshall KG. Halitosis. Can

Med Assoc ] 1982:1281-1285.

. Silness ], Loe H. Periodontal disease in

pregnancy. Correlation between oral
hygiene and periodontal condition.

Acta Odontol Scand 1964;22:221-235.

. Dominic P, Allentown L. Halitosis an

etiologic classification, a treatment
approach and prevention. Oral surg
1982:54:521-529.

. Morris PP, Read RR. Halitosis-varia-

tions in mouth and total breath odor
intensity resulting from prophylaxis
and antisepsis. | Dent Res 1949:28:324-
333.



BIRAIY YT B A M4H H2Z, 2004

10.

11.

12.

13.

. Smith Si,

. Tonzetich ]. Reduction of malodor by

oral cleaning procedure. Oral Sur
1976:42:172-181.

. Tonzetich ]. Production and origin of

oral malodor. a review of mechanisms
and methods of analysis. ] Periodontol
1977:48:13-20.

. Kleinberg I, Codipilly M. The biological

basis of oral malodor formation.
research perspective. 1st ed, Ramot
Publishing 1995:13-39.

Aweh A]J], Coker AO.
Lactobacilli in human dental caries and

saliva. Microbios 2001;105:77-85.

. Ocana VS, Pesce de Ruiz Holgado AA,

Nader-Macias ME. Selection of vaginal
H,0,-generating Lactobacillus species for
probiotic Curr  Microbiol
1999:38:279-284.

Willcox MD, Patrikakis M, Harty DW,

et al. Coaggregation of oral lactobacilli

use.

with streptococci from the oral cavity.
Oral Microbiol Immunol 1993:8:319-
321.

Bradley MO, Erickson LC. Comparison
of the effects of hydrogen peroxide
and x-ray irradiation on toxicity, muta-
tion, and DNA damage/repair in mam-
malian cells (V-79) Biochim Biophys
Acta 1981:654:135-141.

Holmberg K, Hallander HO. Production
of bactericidal concentrations of hydro-
gen peroxide by Streptococcus sanguis.
Arch Oral Biol 1973:18:423-434.

Leke N, Grenier D, Goldner M, et al.
Effects of hydrogen peroxide on

14.

15.

16.

17.

18.

19.

20.

21.

22.

161

growth and selected properties of
Porphyromonas  gingivalis. ~ FEMS
Microbiol Lett 1999:174:347-353.
Ohwada T, Shirakawa Y, Kusumoto M,
et al. Susceptibility to hydrogen perox-
ide and catalase activity of root nodule
bacteria. Biosci Biotechnol Biochem
1999.63:457-62.

Wennstrom ], Lindhe J. Effect of
hydrogen peroxide on developing
plaque and gingivitis in man. ] Clin
Periodontol 1979:6:115-130.
Guggenheim B. Extracellular polysac-
charides and microbial plaque. Int Dent
], 1970:20:657-678.

Babaahmady KG, Challacombe §J,
Marsh PD, et al. Ecological study of
Streptococcus mutans, Streptococcus sobri-
nus and Lactobacillus spp. at sub-sites
from approximal dental plaque from
children. Caries Res, 1998:32:51-58.

91 3)4=. Fusobacterium nucleatumol] 2] 3
AREE % e A2 e va
2 Al &3 2002: A S o
9 AT

Persson, S, Edlund, M-B, Claesson, R.
and Carlsson, J. The formation of
hydrogen sulfide and methyl mercap-
tan by oral bacteria, Oral Microbiol
Immunol, 1990:5:195-201.

AF, A d, £85 5 A
3% A-&: 2000:69-78.

Slots ], Taubman M, St.
Contemporary oral microbiology and
immunology. Mosby, 1992:377-424.

ZAAw], 335, AMS$ 5. Streptococcus

Louis.



162

23.

24.

) Korean Acad Dental Hygiene Education Vol.4, No.2, 2004

oralis®] AFXe] A&} HTF AT
o 3k Ao} X3} &3)%], 1999:26:77-87.
Lumikari M, Soukka T, Nurmio S, et
al. Inhibition of the growth of
Streptococcus mutans, Streptococcus sobri-
nus and Lactobacillus casei by oral per-
oxidase system in human saliva. Arch
Oral Biol, 1991:36:155-160.

Chung J, Ha ES, Park HR, et al.
Isolation and

characterization of

Lactobacillus species inhibiting the for-

25.

26.

mation of Streptococcus mutans biofilm.
Oral Microbiol Immunol, 2004:19:214-
216.

7Z)4-9. Streptococcus mutans®] F& YA
< Azt A e $4. 20031
fetw o 3 GALE =

Grimont F, Grimont PAD. Ribosomal
ribonucleic acid gene restriction pat-
terns as potential taxonomic tools. Ann
Inst Pasteur Microbiol, 1986:137B:165-
175.



BI2X| MBS X| : AM4AH F25, 2004 163

Abstract

Isolation and identification of Lactobacillus inhibiting

the production of halitosis by anaerobic bacteria

Mi-Hyung Kim, Seon-Mi Kim'
Department of Dental Hygiene, Gwang-Ju Health College,
ICollege of Dentistry, Chonnam National University

Key words: Halitosis, Identification, Isolation, Lactobacillus

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

the production of halitosis by anaerobic bacteria. The authors identified the isolates by the
test using APl 50 CHL medium kit.

1.
2.

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

The optical density was 1.286 in the supernatant of Fusobacterium nucleatum after vortex-
ing for 30 minutes, whereas in the supernatant of combined Fusobacteritm nucleatum and
each isolate, they were reduced to 0.628 and 0.497, which the percentages of coaggrega-

tion between them were 294% and 57.8%. respectively.

. The optical density of Fusobacterium nucleatum precipitate was 1.794 in the culture media

containing cysteine and FeSO,, being reduced to 1.144 and 0915 in the coaggregated pre-

cipitates of Fusobacterium nucleatum and each isolate.

. The optical density of Porphyromonas gingivalis precipitate was 1.932 in the culture media,

being reduced to 1.170 and 1.266 in the coaggregated precipitates of Porphyromonas gingi-

valis and each isolate.

. When two isolates were tested with APl 50 CHL medium kit, those were identified as

Lactobaciallius salivarius and Lactobacillus delbrueckii subsp. lactis.





