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mutans StreptococciZ &# A JATt6]. AF7HA] AGH gt 5=
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A& 3 8t zAbo A mutans Streptococcis X op-215 WHlo] =

ek

S a9 Y. aga ol I Aol F-9ol A mutans

StreptococciZ} & 9&S 3= Aoz & 4 o7, 81.

Mutans Streptococcit= 24, A3ststd S0 MaE & o|F4d Al
o2 gUfe] AP o2 FAH Jvh[9]. Mutans Streptococcis=
glycosyltransferases(GTFs)& o] &3to] @& dx5= Axe B84 o
FAQ glucans FAggth. o]E o] &3] Aofxwe] FAS F

biofilms #FAstal AHS AAdste] A o}-25S doZItH[10]. o]efsh

Q3 QM S mutansE A OS2 3 caries vaccine, probiotics
5 bacteriotherapydl thgt AG-7F &ts] &= Jqop[12]. 28]a

post—-genomicA| o] E]eWA XS DNA 7|& 5 wigo=w 3
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[21, 22]. Aek¢2Fo] o IAPHAY AFAY 3JEHAY = A4
& Aopdx2 e 23] A A3 st A 3he] ddel oA A"
U pH7E $& A-Foll= Ao 22l e] @3]7F A &H o] Aof-24Fo] 4
AL, Bfol Feoll ofaf pH7F & A f-ell= AA 35 HA o] dojut

A EFHEAY Ao xA o] 3| HETH 23]

Al 2 A Streptococcus mutans

1924 Clarket™ Aol A[Ejo] tjgk w|A&ESHY  AFto A oral

StreptococciE® A3t 1960 Keyes”} gnotobiotic rodentsE 7}

Ao 3k AFo| A X oral Streptococci® AT £ dJyrt. =
germ—free AE|E caries—active HAE 9 A AFSEIS AE
germ—free PYRHAAE X o}9-2]Fo] WA= Z& #&EAT 7 U

t}. o]% & o]2] epidemiological datags F3 A o}9-24FS BAIAT|=
F 23k AolAl¢o] mutans Streptococci® & Fth[24].

Mutans Streptococcisx= A|3EHo] E£a3}+= carbohydrate antigenso©l
w8714 @A P (serotype a-h)o] EAstr. FHEY adgd>
antigens©] X%, galactose, rhamnoseZ T4 % 1, b& 2 galactose<}t

rhamnose® A Y. 183l cefd S XETF rhamnose® TAH

tH25). w3 fA4 Aol weh TERY ATFOR Belsl ArH26).

57 AdFo= S mutans, S. rattus, S. cricetus, S. sorbinus, S. ferus,

S. macacae, S. downei 7} EA 3}, S feruss A e|stal 6714 AlE
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< AolAES FEAZE TES 7 ATH[(27]. Mutans
Streptococci F°l| S. mutans®t S. sorbinus’} Abere]l x|o}$-2AlE=3 7}
2 BHol v A Ut S mutans’t AAEolA AW Hol LA
i S, sorbinus7t 7 WAR ol WAL S mutans’t S, sobrinusk.
o o A Xopg-2AE F sEHS UM =Y oA S mutans

7 EAR AZED 9NAe AT Qo] HoprAel fshs] WEol

DNA-finger printing techniques& ©]-§3t 5ol <3t Ol
d Al7]e oY EHE mutans StreptococciE® HY Wk=tla 3t}
[28-30]. oW Y= HFE 2 mutans Streptococci FS5L F=E AF
19~3171€E Afole] @Ast=d| o] 7]7FS window of infectivity 2l H-

2t g AFAE o] AlZ]e]  ofdole]  F7F ule]  mutans

Streptococci &4 0] 25%94 75%= Z7}= 311,

2. Streptococcus mutans®] -

A¥ el A S, mutans?t F-Zsk= WRol= sucrose-independent -3
7} sucrose—dependent H-ZS o] 83}, S mutans’t X ofiEol B

Hol FFe A= "= FE sucrose-independent F-ES o] &3
tH32]. S. mutans?} AH O 2 HE glucans A HH Ggo] F7ha
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i, JegEAdd =88 o331
2.1. Sucrose-dependent -2t

Sucrose—-dependent 22  glucosyltransferases (GTFs)ol <3}

glucane] A% AZE T GTFsE sucrase @S XU glo] AEr

-1,6-glycosidic linkagese AY+= SHAolth. EE&A4 glucane «a
-1,3-linkagesE& 7MAla 3, A7HA7F B FRE 7Y F 7HA
glucano] E5F Xo}-g-21F WA FQ3g TS st T8

o B-F Aotol BN W8t Aokg-A T o Tatt 93-S T
thal B A TH35].

Glucand g5y wa Aol that FAATS ol83dte] S mutans®)
2ol dojyex FH(36]. L¥al S, mutanst  37HA
glucan-binding proteins (Gbps)?l GbpA, GbpB, GbpCE AAtsit}, o]

WA E L sucrose-dependent & =88 &

rod
i
w
-
N
v
fy
%)

Il

mutans< glucan AT oy} fructosyltransferases® ©|-&3}o]

fructan® A3} 38]. Fructane A|EX e A A dsks 3§
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2.2 Streptococcus mutans® acidogenecity

[44].

Al 3 A Prebiotics$}t X|oF4-2F

o

Prebiotic gl mB=sS 2dstels A WHoR 19959
Gibson¥} Roberfroidell ]3] A7H% AT}, Prebioticst® 543 A& o]
U nAdEre] Aoy EEs AgAor 2dE w59 A4 o=
e 7HAY e dAstd AEFesw AT 5 AT45].

A% W maEl oA

A7 vk = prebiotice WAES] Fo ouAdomN ALEH o]

PrebioticS 43} 7]|FoA 4235 % &

s3] ol2E AldE A"Hor A @A A5 9
prebiotics® ©] G, 28|31, resistant starch 5°] ATH45]. o8

Toll 4 prebiotics®! inulin¥ =¥ 1Fe] FF Algre]l FHuo A A E A
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© 2 Bifidobacteria®} LactobaciliE AFAID 2R A7} =S o
thar sklvH46].

1 59t %ol intestinal bowel disease 59 ™3l prebiotics® &
ol #gk At Wol Mo A e A= 719 gl

ok SHARE Aokg-A T 22 A YsiA = prebiotics7t &3}

Moz 43 glolek Azt & Ak oleld Aee 2704 el 9

A WA 7]H-E prebiotics®l 2ol AHA o= F7}F Y biofilmY
AT Ak Agsh= Aot AA oA Eugde AX du
biofilm®]  Bifidobacteria®}  Lactobacilis Z7MA7lty. S71s

Bifidobacteria®} Lactobacillie VA =4S Ao ZH HL

ol o3 7+aA A3ko]|= & prebiotics7t &3} S Ho=
o T Az AFd et H)3=5kA FAo AT prebioticsol] 93] WA
ZAAGo] dojyp A g E Fog a3E YEd ZeE

oAt Ao A inulin, =219 2L prebioticse FH &HF°
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213e] @okEtl Elie MechinikoffE o]2]gh Wa 2 Fo] 174e] o] 2%
Aol EAg = AS At [50].

198430l Hulell &8 3 WAZ Lactobacillus acidophilus7t 2715 %
3L, 1 ©}29 Holcombhol 93 Bifidobacterium bifidum®] 7% A
tH[51]. ©]¥= Probiotics M2 F= Lactobacilli¢} Bifidobacteria,
Saccharomyces spp.7} AF&-% o] $kt}. SFAIRE 543 3ol A HE
Streptococci, Enterococci®t commensal Escherichia coli= probiotics
At o= A7) olFA AHEE & ATH[52].

1'%t probiotics®] &% R 71X A= A Agte] T3AH S
2 AT Hol gtk B2 ATelM 54 AARY crohn disease¢t
A, A4 A®el probiotics7t 37 Atk AS STHASETH
[63]. &= H9& dA7=dAde AdaA dsb4]oly, H=AAA 4

e} [55] T4[56] Sol% probioticsE A& 7Isd 4 AS Holgk A

159 AW probiotics7t AAE3] HEE F A= AR A<l

Hol gth B3 AejAd wAH HopgATolt AFEWA
Aok AZel Qold A7 del AHEHE AEH AR Py A
H

AokrxE AAsta deade AT olHd

Aol @ Ak stk AT Bl AokgAZel  tatol
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probioticsE o]t A EHWH ot A7} Wol PiX| A, B
Aol A probiotics7t A[ob-AlFo] @A olgt= AE HAFTI 9l
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1. Probiotics® A9

Probiotics#F &ol& 18] oo A FeEld Ao =E “forlife” & o

il

7}At}. Probioticst 196549l Lillyeb Still Welloll 9 xS0 =
A4 vAEdA AAE gE mAEY S dAstE EEE
antibioticol] WF &= ov]E 712 o2 AFEEHATH57].

20023 WHO (World health Organization)ol| 4]+ probioticsZ “% 43k

a3

o

Fe Fola) &Fol APl o EE&E F Holgli VAR E Foate

“S = probioticsE A5ttt HTol= EH
Ho ool AuE = 7px] FolE AwE
AE, Qs el Addrhs Ae & & gk weba ol
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2. Probiotics® 7| A

Probiotics7} $178@U A w2 74 o=
A=l g} A F7HA] the] 71 Eo] A H
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%3l Probiotics7} 77 ol A &3+ 4
A F7kA] 8] 7 probiotics?] g 7] S A HE ™ probioticsE A
uko] Hlo]® (barrier) 7|52 ZH3A|7] AX v ASAL 3 EToZH

A mAdEe] JeEtl W Adde AT, a22la Jupe] F

FxAo] Qs 7

acid, peroxide, bacteriocins®} #2 FUAEA B2 Aite] HUA
AdS AT 5 AH60, 61]. E3F probiotics® =9 WIAE =

SetAY gt ozA A Aol 93] Aol HAsk= S T
t}, o= E9°] Probioticss NFkB 7] A #8354 pro-inflammatory
cytokines® AJAFS 7FAAZ]Z, IL-109F Z&  anti-inflammatory
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cytokines®] Atk F7FAIZITE Z1E]al probiotics AR Wl

3t dendritic cell®] A<l J3FS F11 [gA EHE Z71Ed oM

Ay ol
N

el Al 77 el A-8= 4 Sl probiotics® 7S s A
H Htd SRR probiotics &¥7F YEYE 7] AS AEE Al
T H £, prebiotics®] =4 A%, w7F Ad AX dE ol m
Al 25 Zpolzt s 4 dvh wEbA Sk ®E probioticsE H1F #

of 7l A8ty A= o B AT dasit

3. Probiotics®] 4744 2 AFA A

A7k A probiotics7F Aol 7EAH = olFlel disid B AT
E°] WP AT} Probiotics7} AFA o} 73 T thFg 7R
7F QthE A% AAEJAT R AAA Aol AT
Aop--25el FFHol vk e Aol A probiotics7F X o2

S et F9 ATel S mutansE AQAEE EA A AyE B

[

fol
k%

o2 vy EKRT LactobacilliAll#9 probioticsEAJol] thal] o] A
7V AYEAQqY. 53| L. rhamnosus GG7F Eo] AFHJYEH L.
i~

rhamnosus GG & Lactobacilli®} &

G
(v
oft
o
i
Y
o
z,

a
7] wjiEol] Xofol]l <HAZ Mo w AAFHATY, hFEat ATFolA L
rhamnosus GG7} S. mutansES A sFal X o}9-215 7HAio] ayA o]z}t
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2001 Nase® A olM= 59499 1~6A4 FALASAA 77843t
75 B;A L. rhamnosus GGE HEA7]= 28-S st A Ay
= A datast Bl 2 A®H WS mutans #HHME SASE
microbiological data® ©]&3te] Xolg-AF FLE=E HIFsHlH
Probiotics -5 AFH3 1F°] HE

[e)
a
b Fol AT B} % e el A=

o2 A . mutans’} ©
Ae AR EA%T: 298 5&% & 5 AT 53] 3~44 o7o]

of AN L. rhamnosus GGl X|o}-2F gyt o & o= #
2= ATH65].
20023 Ahola®] AFolX+= L. rhamnosus GG, ATCC 53103¢} L.
rhamnosus LC 705 7 7}A] probioticsE &3 sl X|o}g-2Fef oju
gt YIS A=A AP o] AReAMeE A=E Foko
probiotics M-S Ag tldxlAl AEstAt. 18-35412] A<l 747
Al 3559t skl & probiotics Alde] FfE X=ZE AFESU
A9 =%l probiotics A=E AFAE 153 BE =5 HFT 1
S. mutans®] 7k Mg Zpol7h gl shAIRt A¥s T

%oll= probiotics AZE AH

I —|—[‘
Id
o
o
(=
o
ﬁ
N
il
X,
j}_Q
rob
Id
o
27
Au)

S. mutans®] 57F @o| 435t 66].
Aholat: A3 Ao dis] Nase(2001)2] A3 Ax}e} nlnste] FA3}
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Tt Nase (2001)¢] A ztell vsl Ahola®] Aol A op--4{Fol
gt probiotics EI7F =& Al7|o] YEIGEY I Qo w AR
probiotics Aldt T A wdAe] AdS AASL Utk Nase
(2001)9] AT-ellA= 3~4A4 ofdlols o= A Ahola®l A5+l
M= 18~35412 49S o R stk Aele] A ojdolols} g
TN B E] AdsaA HAstE AFEjol7] wiZell probiotics &3} =
= Al7lel yEbgtttar Adwstka ItHeE6].

20073 Calgar®] Ao A += EFdlo] £43}+= mutans Streptococci,
Lactobacilliell gt xylitol#} probiotic chewing gums®] @z}l djslA
ATakdh 21~24419] AT A 80HS YR L. reuteriz ©1 &
&ko] probiotics®] A o2 ol gk avtel il APtk xylitol
probiotic chewing gums< Z}7} E}} & mutans Streptococci®] & %&
A= ARE HogFu). A9 xylitol®} probiotic chewing

gumsE #o| AFE39 S 9 mutans Streptococcid HTEE UFE

dte] t}E Lactobacilli 5= o] &3 A4+ = A

_Lz

o2
)
4%
2
L
i)
rot
O
—H £

oANA L. casei$t L. acidophilus® 284 A1}
& M S mutansgs A= AE A
S 4 AATH68, 69]. thE AFelxE= Lactobacillus  €le T
probiotics Al % A o}-A5S AAAZA 7 Ae 7S BHAFA

Yoghurtell Bifidobacteriags #FH7}8]l AFEAE AFolx A &

mutans’t FAashs A3E RAFAT o]gd EAS Aolg-A5 oW
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o| Bifidobacteria’} probiotics AT AFEE F & 758 S B
o] =H70].

g Aol A= probioticsol A 22 7IWS A&t Hoh¢AF
of M= FFS AFSIATE o] A7 A= designer probioticsglal

= A #9293 EAS Z71A7] genetically modified probiotics

=
TS ATt AR AFRTSS Bl L. zeae’t S. mutans® F

-

23 adhesins(antigen I/IDE EFCZ &= A& MRS 31916
Stk o]& <13 rat modelol X S. mutans®] 49} caries score’} A
g AdE AT F AAT[71].

o A+= 200939l S. mutans®}t S. sobrinus®)| W™3$r probiotics®] A3
A g3 tfs] AFSAT. ©o] A= L. acidophilus, L. casei, L.

plantarum Al 7YA] ¥F AR FEI A|FFO QFE2E AF o]&
skl S mutans, S. sobrinusl| gt AAAA aE ATt A}

2 AH R AL xolE= AW probiotics Al R o}$-2lE ik

Y
=y
o
2
rZ
)
o
fr
o
>
>
S
O,
o
L
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>
o|\
o,
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44
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=y

st Al probiotics AldS A WY S
o] AFE FIE F AoR  Hol Ho}92F LolA o] st
probiotics A9 =% Alfte] FL3% AS <& 4 Avf g A4
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of &= t}E probiotics A Sl S, themophillus 5] 3= o] 3l
I e AleR ekl glh. E3F probiotics Alstel 23]

a
A= Leay 2 prebiotics 2 So] A52H8S 3 Ao

fr
M

Probioitest= A|ol$-4% %8 ol e} the FAAMANE E794Q
Aagyome s4e AUn Ak 53 AFAB YoiA

probiotics® A+

k1
e
.
ol
)
08‘:",
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f
30,
=
9
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e
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2
Y
o]

-

(@)

g
=1
.

LactobacilliZ7} *=23% = FE A P gingivalis, P. intermedia, A.

o

actinomycetemcomitans®] 3¢S AAT 7t E 7Y AE B
T, H Riccas THAAFTEZS W xS A S =2 probiotics
2 L. brevis Mit& AF&38to] AFEA T L. brevise ¥95 AEE §
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W. cibaria A3to]l T3 E FaA7IEd FAHE 7tk A7 B
AT} In vitro A¥oNA W, cibaria®] &3] A2HE = peroxide”’} F.
nucleatum?}y  AAel= 3 T8 FEAAQ volatile  sulphur

compoundE ZAA71E AE HAFJY. a8 W, cibarias *3F

rot

FRdoz 47 A AR5 ST W. cibaria®l 2]3|
A% = peroxide”} €38l volatile sulphur compoundE 7FAAl7]+ 2
e HAFAJAT[74].

123 o]9]o| = probiotics ATE S3 74 W yeast TR HAaA
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2 4 e 7heAd S RoE JdFERE M EAE Elahis probioticsE

A 74 W C albicansg AT AdE HAFAT[75]. o)A

probiotics= X|ob-g-215 Wb ofu e} thefet A AMEE THeA

S 7bA A gt ol# ek Ao tél probiotics7t YA O Z AR
]_

7] g E dow o B Ay
5. Probiotics®] ¢FAA

LAAIZE &<t probioticst & 93 gflo] FAIFY FH=E QbHSHA
AHE gkt AT ¥ @2 probioticsE YA LR HE Al7]7]
A= kel did d7= e Zolu

5129 probiotics Aol & d glo] o]&5 ] probioticsd A
F7F F7kstel 74 Wl probiotics Alite] E%=7F FobAWH wdFo] T
A 7hsdo] Fobxlth 53] W7ol o] HolAy 4Aze 4
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= 7K AL dES WA el O sokxith. AAE WYUle
of ZelE 7k A}, v HFW S 7 $x}Eo] probiotics AFELS
2 Q3] #8Fo] WA AldlERE EA$H[76]. Probiotics® L.
rhamnosuss  AF 3 A A9 A} AE  F  Lactobacillus
endocarditis7} A% A9 UAT77]. wEpq AR
probioticsE AH&3l7] f1aiA = AAg Alat-s A st= AERE ofye}
probiotics® AFst= A FHE aEs= Aol FTasid. EI
probiotics Alztell ols] A A FHAXIF 74 Ul U2 AT e=
Ag" F A 7 dsir= &3] Ag-HooF gt

Sl A probiotics7b o2 A RelA mHom ALEE 5 Q=

7HedE ANE AFES LFE K
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AR S A S FEATIA BEE o7 Hasiu (78]

St© & probiotics7t Aoh-¢-2F5S W W A aHow

AF&E 7] f1ElA = 71E4 S =2 oral microbial ecology®l thalA “ g3
olgf&taL glojoF sktl. 1¥]al EE probiotics Alito] H53 auE
= Bo] ofyw, MaES 77 e 5A4E 7HA7] wiEel
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1tk T1EfA | Fallgk Alits olgste] MY M-S JAStE
replacement therapy’} A #9Ad AWE X 5st=d dioha <l wH

Al 2yl Aol 9lo]A replacement therapyE ©]-83 A& ol
A Folth Roos?] Aol A= recurrent otitis media® ¢3al A= o}
ol5oA FAAFQ a-hemolytic StreptococciE ©]83l%] normal
nasopharyngeal florag WA|st= AS HoFAt}. Bacteriotherapy &
o] &3 A gE W AP gz vl otitis media A E&o] Al
A2 43T, 37197t nasal sprayE ©]-83) StreptococciE F¢
HE ATl = 42%7F AR dxzTel = 22%7F A At
[79]. Z18]3L Roosd & A9 A+ a-hemolytic StreptococciES 9]
£-3}o] recurrent streptococcal tonsillitisS < %3} tH80].
o] vlol| %2 S salivariusE &304 streptococcal pharyngitisE o *-3}
] & replacement therapy”} 97 <ola, WAl S+ S mutanss
5

4 AoksAEE dgshs @7 A sl
1. Replacement therapy 9 ¢

A AFES Holubrbd WR, 7, REEY, A9, A 5
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climax communitiesE FAA3HA vt A nAEF =2 A vAAE
Folg} = TAEES AMHES A dojA HUA vAEe A

e THe Ay ol Brkis2].
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Replacement therapy?] 71¥Fe &30 EA5F= AdZ 2 v AEF
vl A Fal gk effector straing FY3 FAA171= Zo|th. Effector
strain®. 2 A o7 EA = Aoy FaF s A

23t} o] effector straine WA Aol HAHo=w st & 4
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Yol st} o]k F&3t effector straine
THE FYmeR| @olof star, FAHow 5 E VNEH ¢ U=
HAAd Aol A4S JAsta FAA o2 ajAe = glojof shr}h[81].

Replacement therapy©ol A effector strain® HUA A+ A|3=

WHE o] &5 &= Mo met gE2XT BE g5y 22 7|HoeR o]F
o] At} Effector straine HYA Ao AES 9 45 ok, =
T Ul JEgs At ool Uk A4S 8 2 AdS o

Askt}y, o]e]o| &= effector strain®] bacteriocins, bacteriocin-like
inhibitory substances (BLIS)®} 22 IujAEA 2S5 ALste] 59

A9 A AlwtS AAITH83].
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2. Ao}$-2=3 A HH replacement therapy 9+

Z) oAl Zo) 3t of8] o]EE F acidogenic theoryel] W= A9
g pgol oaf ALk AF, 53] ke o&] §-2]o] WAy MAdE

o] Ak Aikel] o H|o} FWHO AA pHZF A critical
H

BAom WAE FATT84]. web Aopg-A T WA A mutans
Streptococcioll &gk ZAE Aol A o]7] wZe] AT 7=
effector strain®. = A4F A GEo] @& AAES 2485, 86]. In
vitrot} rodent modelse ©]&3% <AF-olA lactate dehydrogenase
deficient EWol7} WAS S, rattus 7ol o2 WA FH o]
S AS WA AT AN o] Al AbgRe] 7 WlelA &
HHoz st & 4 7] wEol effector strain® = ARE-3}7] 9
ol g-o] FEASAUTHB7]. ©]F mutacin 1140¢]2} E2]% lantibiotics
ABAskE AR ARl S, mutans JH1I000E #7383 TE. Mutacin
1140 & mutans Streptococci®t 158 FAAATES] S AAS
2tk Mutacin 11402 & 74 MdES AAFS=ZN S mutans
JH1000= 7+ didlA o &2 J4S 4T 5 ddd aga S
mutans JH10009¢] EAWo]=A] JH10059F JH1140
th o] AlEE%E mutacin 11405 AT 5 3= o8-S 7HIHH(88].
o3t AFTELS nvE O E Jactate dehydrogenase Z3 3} mutacin
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1140 production®] F 7FA] EAo] H|o}g-24Fo] s replacement
therapyE A-83}7] 93 effector strain®] zZtFojofF & Qo w Azt
ATt

4 FEr)eEo] WA HWAA S mutansol A A S lactate
dehydrogenaseE A A3}t Recombinant DNA 7]|&E&  o]&3)
lactate dehydrogenase®| open reading frame (ORF)E 2hA|alA]
lactate dehydrogenase® AR A< "HEATH89, 90]. skARF S
mutans®l 14 lactate dehydrogenase 23S ALKl A3E 714
$kth. Lactate dehydrogenase §lol& S. mutans’t © o] AL
Attt Thermolabile lactate dehydrogenases 'Td3dt= /dhe] W H
F KRS 0] &3}l lactate dehydrogenase A3 o] thF-&Eo] S mutans
of dolA AAMARD AS FHetE A= A% o3 lactate
dehydrogenase® 2= 213 NAD-NADHO| E+#¥S 71421
S Azl HHEo] TG Aue; FAESAH. olof £ AFE
=

23171 Y8l Zymomonas mobilisS ©]-&3+ S mutans® alcohol

At
oXx

dehydrogenase &AS =7} A #t}. o] 2lal] lactate dehydrogenase
glolle S, mutans7t AEE F UATE ol WP o R A opg-A Tl T
gt replacement therapy®] effector strain®=® BCS3-L1 77} W&
o} AvH91].

BCS3-L1 strain® 7% lactate dehydrogenase”} 2% 31, alcohol
dehydrogenase &4 o] S7FHUA7] tiAtad o HSAE=A 24 gzl

o BF2 acetoin¥} £ HAMGEZA S At} el A E Ao 23
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op7|H = Aokg-AlEs AN F ART92].  Fermentation
end-product analysisol4] BCS3-L1 strain®] A2tst= Ak 7HA=8
4 gl A¥ 39 lactose, mannitol, sorbitol¥ & t}ekdl sugar
9} polyolsE SH7 wjkdl 749 BCS3-L1 straine JH1140 straink.th
0.4 oA 1.2 A= © ¥& pHE EITh i AP sHol Fad
BCS3-L1 straing o2 $&R2E o] &3 AN Aohg-4T] 24
S A FYH89]. 18]a BCS3-L1 straine mutacin 11405 ¥4 8)

£ mutans Streptococcit} 18 FA Aol AFAS AEE EAE
Ay ar gl

2| o}9-2Zol )3t replacement therapy® S. salivarius strain
TOVE-R< effector strain® & o] &% 4 = 7ts S BoAs A7}
ATh  S. salivarius strain TOVE-RE 77 oAl 3Rt} XJolx o
!
TOVE-R< mutans Streptococciith t w24 AJ7ght}b[83]. Rat A

AL v AZ3[93]. 183l S.salivarius strain

[

ek

o
o
ol

ik

ol S. salivarius strain TOVE-RS X el $-AlstA He JAS
sFSlth. o] 2 Q18] ratoll Al mutans Streptococci®} Xo}-9-2152] A&

HaAZHH[93].
g3 Clancy? A7elAde FAx4 Az 71E5S ol&dA
ureolytic S, mutansE WHEATE °] AldS LA4AE VMRS AlA
ammonias Akett}. webd FRIA e pHE F5A1g. &5 Aiko
= 1% pH AR oplHe Aoke4Fe wAS AT 5 Utk
4

Ureolytic S. mutansg °©]&3% T2 Xo}9-259 TFad



:Jd
il
(i
-
%0,
32
i)
4

= ureolytic S. mutans® effector strain®. = A 9]
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of 2+S AA 3= non-mutans Streptococci Aol ®HUE air}
A= EA o] =8k ATt AT ureolytic S, mutanss ©]-&gt
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b= A7I= s FestAl aEsEer & Aotk QR

mutans Streptococci®] AItel] s E B AF7}t gt gFEe

Aol Aotk WE sk AlARE $ 2 od Qhol] o YR AE ofo]=
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7] ¥ mutans StreptococciE W Al7]7F ofyW FHE A o2 HAdgshs
A9 el 9THe6) ol Aveld AFUelA WYFF mutans
StreptococciE o]n] 159 mAEFLo] SHE AZst Aol F7F U
AA FANE AL WS oARTHE AL ROIFALHIT]. Wb Ho}
2SS dysty] 98l replacement therapy] #AolA HW

effector strains= 774 W A2A7]17] 99814+ window of infectivity
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effector strain®] Ab&o] 7 oA BA FA
of gk A+7F Zag Folu.

Replacement therapy©oll 4 t3] 7|dal & 4 = &3 = replacement
therapy7} A& Abololl A AtdA o7 Aut & 5% vk Flolv. Ab
22 Hojd & BE Xolrt FAE = Al7|ol 9 FRo] F7F U At
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Replacement therapy®l] AF&% = effector straine 7%
ol Al= di7F AY flvt. 28y =57 "YU o), |

e oERE, BEP 2EdAS 5 BUF B0 Fol Hu AL A
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WS WA = Qthe YgAde] EAg. g Aol A= S aureus®]
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o A% mdstduy 2l Abgel QlojA e 3% Aste] waskg
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Z12]31 BCS3-L1 strain®] AJ4Fsli= mutacin 11409 tiaiA = QA A
} 228 3s}c}h Mutacin 114038 22 579 &3t ARl nisin
W$o 245 JHIga SHEY A 9 524 BEAEA ALE
SkTH101, 102]. o] %% nisin®] =Ado] w5 wirhal 1= ¢

3 &4 mutacin 11409 ZEAE 23S Aolgln B

\

=
S
AS e 4 9l webA] o Z effector strain®Z BCS3-L1

straing o] €3}7] YA mutacin 11400 W3t SrHAA = HZEH oo

Lactate dehydrogenase”’} 2%¥  BCS3-L1 straine] A}

i)
o

transformation®l] &3l th& A2 FE lactate dehydrogenase 5
< A 53 7 e A8 EAgt. webA] BCS3-L1 straino©]
effector strain=A] AF&57] feiX = w4 o= vig Hgsof 3ot
ol Qs <o=mo]  AFoAE strain BSC3-L1  Aldtoll A

transformation capabilityS $loll= A X o & Zlo]t}[103].
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A 37 EAE

A oF -2 F FAe EASkE A MT(ES] S mutans)ECl 2] A
DASt=H IA 37 AAS FAA dojdh WA oAM=
adhesing &3 WAool XofgHol F-2stal FHA PS5 Sl
HAA  Algto]l glucosyltransferasesE o] &3 glucanS 3 Asla
biofilmell A¥to] F7}8kc}. wpxuko & A 4fo] lactate dehydrogenase
£ o]&3dto] ZAiks AE] Aohe-A TS WAAITE[4] $19] ATHA
HA F sty o] o] RS AAletd aHRHoE AotgATe 5T

S 9g ol SAT @Al HolgAFe FHE AR WEA FEA
=

Lok =9 FxEUt ulg- Faskth shX|NE X ofg-2]Fo] WSt
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microbiota modification therapyoll A= AE2] X7 w5 A3

of o dFE 7AA Fevh B ARE A AT ]2 AW
of 74 ol fAs= 3 AKHOR AohgATs o¥T 7 At

AAS 7FAar vk, 12 A9 oral microbiota modification therapy”Z}
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Abstract

A Review of the Oral Microbiota
Modification Therapy of Dental

Caries

Min Kyu Kim

Department of Dentistry
Schol of Dentistry

Seoul National University

Dental caries is the most common chronic disease in the world. Dental
caries is the major cause of pain and tooth loss in the oral cavity. The
economic burden of the disease is very high. Already when caries
occurs, typically restorative treatment is performed using artificial
materials such as amalgam, resin and gold after removal of the caries
lesion. Because the purpose of the treatment is not a removal of

cariogenic pathogens, there is always a risk of secondary carries.
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Therefore, the purpose of this study is to discuss the oral microbiota
modification therapy that can be used as a treatment of dental caries in
the future.

Prebiotics are defined as non-digestible food ingredients that
beneficially affect the host. They do so, by stimulating the growth
and/or the activity of one or more specific bacteria and thus improving
the health of the host. These prebiotics are expected to be the sources
for the treatment of dental caries. But until now, researches have been
mainly focusing on gastrointestinal diseases and there is a paucity of
study about dental caries. Therefore, much study is needed. By
definition, probiotics are bacterial cultures or living microorganisms
which, upon ingestion in certain numbers, exert health benefits. In
study on dental caries, probiotics reduced the number of S. mutans and
dental caries in the oral cavity. In addition to dental caries, several
studies revealed that probiotics can be used to treat other oral
diseases such as periodontal disease, halitosis and fungal infections.
To be practically used, further studies on investigating the safety of
probiotics and the effective method of introducing them into the oral
cavity are inevitable. Replacement therapy is to use a non— pathogenic
mutants strain of S. mutans created to suppress the pathogenic S.
mutans that is the main causative bacteria of dental caries. BCS3 - L1
strain currently being actively studied was made in a way to eliminate
the lactate dehydrogenase that produces acid using genetic

engineering techniques. In vitro and animal study showed the result of
50



reduced dental caries using this strain. To use the replacement
therapy in clinical settings, more effector strains are needed to be
developed along with its safety. In summary, many studies show the
effectiveness of oral microbiota modification therapy to treat dental
caries. Yet, much more studies are needed to apply the therapy in

clinical settings.

Key word : dental caries, mutans Streptococci, Streptococcus mutans,
probiotics, replacement therapy, prebiotics
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