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can o] A9 glucant2a¥ A (glucan-binding protein)
o] F&3lod A F-2k-glucan(cell-associated glucan)e] ¥ i
A71oll GTF7} §-&ste] 4 3 2-GTF (cell-associated
GTF)7} A€, o] TAF-2-GTF7} A& o]43le] A
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Mutans streptococci= constitutive fructose phospho-
transferase system(constitute fructose PTS)S Eatd
xylitol & FAURE HolAlZith, o]w) Hol¥E xylitole con-
stitute fructose PTSe] &3 <14t7]7F B2H€ xylitol-5-
phosphate?] FElZ2 FAU] A FANE 239
xylitol-5-phosphate:= fructose-6-phosphate$} phospho-
fructokinaseol] thete] B o a2 AzF o gy
colysisE AA|8kaL, phosphoglucoisomerase®t pyruvate ki-
nase@4 9] 90% °l“d3 6-phosphofructokinase@d 2] ¢
50% 7VgE #aAZIYY. =3 glucose-dependent ATP &
& 10-80% 7V et A7ARE By HJTP. o
A F4¥ xylitol-5-phosphate® TH] 21477} A A= o
TAE wE= =, olgf 22 uE L PTSE £ xylitole]
A# e tEolA o84 ‘futile cycle & o] FA ©h ulAl
BE T oAU FEglo] AR AYATE ARAFE

xylitol-futile-cycle < mutans streptococci®] 472} Adl
71o48HA Fe | ool = xylitol 2 A BHES 98 P42l
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A P2 5oz A8 g Y trlo] L5 JFgato]
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%7}, carbonic anhydrase, lactoperoxidase, invertase-like
enzyme, thiocyanate ions® =717} Vebdtln 23 H7)|=
BATE, o]} 22 W3lE xylitolo] Bleo] $32te3) A+
A& F7HMA Aol-Ael et Auuol7] S ZRAH L
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< T A% Y o] xylitold]l 93l AFAA 7 YeEhR g=
HolFo] FAHe] Bu HJEH?, o]#d straing xylitol-
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Berkers®& FE 53 A3M X* strain®] X® strainel
H|3| A glucose EABll| A Alof-9-2l fiked o] vithy W 31359
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HAtA ol FAHAYYl AE UEE B
SoderlingZt Trahan& &€ $dde Wbt X*
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CO2, 37CAA witat, 2A1ztwic} 3333274 (Spectronic
20D+, USA)E A3t 660nme] sHollA vjoFale] &3
T (optical density) & &3 38t}

EBEEAE o) &3l #3e AAIHE
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o] H7te wi e} 0.2%2] glucoset A7HR WAl ol 5% COz,
37¢CoA 247wy okEtd Tl 24 ohe} wjokdle] ERLE
660nme] oA RGPS A}&a}o:] ARG 233}
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3) FAHERI3]A (HA Hydroxyapatite) beads %2
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of EEBIA I AHE A7 —20CE WEste] Raalch

Spheroidal HA beads(Biorad, USA: grain size 80-350
m)e FRTE AFE A2AZ1 & Polypropylene tubel
40mg¥ B1, #9)3 B 1mlE Arkste] 6027 Ui

412 th buffered KC1 £ (pH 7.0) 2.2 23] A3l o
o] gl & A A

Xt X® strain® Wl A ol (methyl-"H)-thymidine
(Amersham, USA)& HFFTrl 0.56Ci/ml7} H%E A7}
stod 5% COz2, 37ColA 2441t w3t HFE 3,000ge.2
2043 AR 3la, buffered KCl &0z 23] AHsty
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(methyl-*H]}-thymidine2 2 XA ® #F% 7} tubedl] 1ml
2 HFsaL, 223 B 5% COz, 37¢CA Hoo F HA
beadsE buffered KCl £d o2 23] A HAslw AzA7 & A
Z7} £ HA beadsZ scintillation vialdll
ton fluid&
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Azlet] & £33 3 gcintillation counter® =

4) A& 281913814 (sucrose dependent hydrox-
yapatite) beads ¥#3t
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(methyl"H]-thymidine 0.2 EA @ 73] 4% A 2=

o O© -
7} 1%7F 925 23S Arlstel 2413F B2 5% CO2, 37C
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HA beads® buffered KC1 £ 23] A3
Bl AZE H scintillation counter® HAMI#E 2361

5) B}l f=A] 27 (saliva induced agglutination)
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1. X strainZ} X" strain®| AT MZL| pHe| &3

H A2 3 10413 0] UL W xylitols @75} XS:rL A
oIt B ToflA] FA7] (stationary phase)& . o]
xylitol& 71k @& Xu ) X' 183 xyhtol A71e

XREZ e Al 2 7} 23te] Adeddol fAbsHAl vt
wWoHFig. 1). Xylitol& H7kgt XS;L/I 756X Mg ol R
FH TE Tl Bl Aol AAlEE BAen, 12413 Wk
A= AER L FFE Z717} ‘%E}‘;kﬁ}.

A|329] pHel oTE 374323} mRRZIR 2 xylitol S 7}
g X5e) A9 pHe YA & gl Hl8 pHel 22t
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AIRPE A E9] pHE g2 ARk tHFig. 2).

X® straine xylitolel &3] Ag3olu} A|Ee] pHel 48k

] FE-2-
o =2



WA ko, X° strain® Aelv Al Ee] pHlA xto] 2
YRl A ekshet,

2. FAEIIE|A RAMAIS 9l XIGhe|E M (sucrose depen-

7 T RAATHS Fig. 30 ehar). 2k
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Fig. 1. Growth of the X%/X® pair of Streptococcus mutans
Ingbritt with and without 1% xylitol ¢ xylitol-resistant S.
mutans, X'+X. xylitol-resistant 8. mutans with 1% xylitol,
XS, xylitolsensitive S. mutans, X*+X; xylitol-sensitive S.
mutans with 1% xylitol) .

X XP+8 XE X5+8
groups

Fig. 3. Adhesivity of cells of Strepiococcus mutans Ingloritt
to HA beads(X; xylitol-resistant S. mutans, X*+S: xylitol-
resistant S. mutans with 1% sucrose, X8 xylitol-sensitive
S. mutans, X°+S: xylitol-sensitive S. mutans with 1%
sucrose) .
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oy EAAHOR FAE BRI (p0.05). AFE A/ X°
T XAFe] vl oA E XsFo] Xhaoll Bla) o B& %k A
o] B&o] 2R on ols ZAZHQ FoAAE Yehhd
Hp<0.05).

3. Bt =4 S%l(saliva induced agglutination)
X 1/51200 2 A g gldloA], X372 1/1288 & 3]

A
A2 galdiA §1@%e) BRAT. Hele HleA
@e Az gaPdAs $48% BRAAE gt
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65 ‘&XR
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5 6 X \%\
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Fig. 2. The extracellular pH curves of the X/X° pair of
Streptococcus mutans Ingbritt with and without 1%
xylitol O¢F: xylitol-resistant S. mutans, X' +X: xylitol-resistant
S. mutans with 1% xylitol, X&. xylitol-sensitive S. mutans,
XS+ X: xylitol-sensitive S. mutans with 1% xylitol).

Table 1. Bacteria agglutination induced by saliva
strains agglutination titer
Xylitol-resistant S. mutans X 512
Control(xylitol-resistant S. mutans
with buffered solution)
Xylitol-sensitive S. mutans X 128
Control(xylitol-sensitive S. mutans
with buffered solution)

The mark (-) indicates that no agglutination was induced by
the initial concentration of saliva
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=&HE 4$ X? strain©l
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AbE Aol A B et 7129 dFE ) @ Bl
o= AFHE BAFATYY . v X strain®] A% xylitolol 9]
3 el A Azl Aol IA ANES Ho] Qe
tl, o] A= GA xylitold S. mutansell gk Ao ©
g 71 AT Aol YR g Aol

X strain®] AT} FHste] AP TRl Q19121 MA
& ofg} X* strain®] Z¥ol B3 YA A% oju] B
5t Trahan® Mouton'”& 2429l xylitol A E-E A7)
L AHEg Algte] el oll A constitutive fructose-PTSe] &
7gol 58] ¥ X* strains ¥l &°] A4 mutans strpetococci
A 87%ql ol2m, xylitol T AES A %E A
°] A4 10%5te] X® strainold} Huslgc}. o9} Baske
xylitole] HH7F A3 gAY, & uf$ 2he ko] xylitolo]
AHET T o FE B2 0189 XF straine $A1E ¢
01]‘;},5_]_ z‘,—}o:l ;]_20)

Benchabane &< constitutive fructose PTSS] §H3 1R
€ AF ot fxp operond] fipC7t AAE S, mutanss xyli-
tolell 23 o] AA =2 B3-S AR oz Bl Fozy
X" strain®] W32 constitutive fructose PTSY B4 9] 214
o faf WA= AYE SHAEY, fkpCE constitute
fructose PTSelA xylitol& Holdhs J&& sl HABC ©
Byl FHFEE 7kR) 3 9ot

AR Aol 2070 o9 Mz g2 PTS glds o
&3 PTS Tl A 2h8-81= 10709 non-PTS whdo] ukr
Hlem, ojet 22 PTSY 724 H44L X¥ strain®] 24
B A2 AT E e Ao Bl o) webd, F2A
A PTSS A 0Z <ls) #HRAAY dUddolaw tjuug
(pleiotropic) 9] WolFo] HAHE & S AR 2= A
ot} X* straine AAEAYAQ A7 xjo|Aje] ¥lo] = R
S8AE Aste st o]4d9] peptide® encodingdhs ¢4
A, 24 34}, promotorse] WolEo] PTSS] 7)5Hsle
7K ee AloR Ha glom? AAR o]g FARIA Gaut-
hier *"& 2-deoxyglucosed] sl A& L /A= S sali-
varius?l A frA2F 9] o] YKo WolEo] ZAFe B
23, Xylitol®] EA13lll A wjeked 7-$- vheket X® strain
°of d¥Hom JFdcin ¥u HAwd, oL/ WP X
straing< &34 < phenotypic trait(W$- @2 constitu-
tive fructose-PTS activity) = 7IXX| ¢, /WEAQ 18444
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& Uehdthn k. 48402 g geatE 359 xyli-
tole H7kete] o] ThE wiA|oA wjokgt F A2 xylitol-
resistant mutansE9] 4ol HE thEo] Hu HATH?.
oA LR AolE Hole AL strain?te] F37 Wo)
o] Aport A& =R BHE o FYEY, XE straino] o
et Bfdoz EAghe X strainse] PTSl J3S njA&
A AARPA Qg Mo](single mutation) 59 Z3|

A Q1 3k 93] FAE FeAler 3HA4§J = 9lt}.
£ AdoM e Xr X° strain®] $4
of FASIRIE A RaA AT AT u% =
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YERER] sttt AFge| &4 FAkslels] A
T2 ArrelA kg v B}k XRH) XB straindl 4
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8 F2AE] T2 Y ZA vebdth ol 23 Aldge
Apole BT BAALL Fo4E epiith dubEel nyE
o] zjolEHel 275 2e v|YE EH adhesins? Bl
2+9] specific pellicle receptors?} #oigte}, dlx|qt o]# 7]
o & FA7}edt n|AES] & o4 75T receptor 7}
o] glo] AR 5"’]“1 AAZ A YhdA EAEE 1A
B sEth @48 A2 $X 5 Btk wabd Ao Be
o] HAES Bda i EAshs 27] F2R19 o B
B/ F7HARQ) 71AE B3 Fato] e Ao|tt gl vty
z27) B9 Hetsld AE AT o5 A
AER FAEHE 712 ENE 4% 1, o) iEE ol
Al AR5 AF3t o] T
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(agglutination) & E¥37|= 3l=d], Alte AAE] o
2 TFel B #9E S "} S AEe Fi9
glucosyltransferasedl] 2|8 M H glucane] ©)¥ X +
A& N7 Al AR AR E4u glucanT
A AgE = Jdon uAE AEH lipoteichoic acid7}
glucan¥ 288 &= P,
Streptococcus mutanse 371419 M2 ©E glucosyl-
transferase® 7IX 1 ledl, o3
B(GTF-D¢} glucosyltransferase C(GTF-S)& F&
glucan< 44431, glucosyltransferase D(GTF-8)& ¢
%3 glucans F2 AL, o|d] £44 glucano] Ao #
2o glof 1 ?ru-?_ o= dejA qlv}. ojF &
27t dojd Wo|Fg o] 8¢ Age] ZF HaW Rate] A
3 AAE HA ZDI] &l glojA glucosyltransferase B<}
glucosyltransferase C7} B 588 d4&& 3l Aoz 4
A Uoh wEbA olwl AFoA A 7\‘-47}?:}0“ wrat XS
strain F-3o] t] gl $71d A& X} X° strainoll A gluco-
syltransferase®] @74l lojA 2] Afoju} B-& A T W
312 Q3 glucan#e] 4520 Wal7} Yehtkgo g a4

glucosyltransferase
2e4

ol )0
&g o= A



F e, X* strain 29] ol T oA o] gt W3y} LA
FARes uidtin Y 5 U B A= A"
glucan®] A ZF4<Q 33} glucosyltranferase®] &4, 1831
AEFH] Thldol WalE v watA] ¥t7) o) AAA
Zpol7} otiell A Uelgex] &elsly)e ofd), six|ut, B A
Aol A7 X° strain©l B8l XF straindll JojM AgeEAd 4
AEl1E 22 A o)l AA Yehd AL A o2 el
Zo]l g 7h) S04 X straine X® strain©l Y3
#|o} TR gt FAAFEI A, o] AL A op--2]fuko]

9] BlefolA
oAl A
ey &3 4&
(agglutin)oll gt Age A
71E @FlA X strain®] A% 28ukE0] X° strain®th T
Wt AWAA o fA S A g2tEr] A9%

< A7 BV L Fede AHE 290 Rosan 508 H)
B AEFHNEo]l 27] g B2AE T2ATARE, AR
o] F3e Al AU ZEEH AASE P8-S 421
T B8R, Simosson $P% & Blolo] W gL v
o] A A7 Aol Yk Budsict Trahan 5%
A&AQ xylitol A Akeh vIAAAT ] Etdz} 2y
X3 X strains®] $& At o] AFolM e
X® strain® H]&o] &3t B vl vlsl Ao n
wow, o7 AEZRE Y Po] fo|& 5 9SS on|E}
o, A elol A g2 XP strainse] Bl o] AstE 2ls) 47
AAZL 7bs @ Alolgha AdsIHEh. ol Ao At oA
X® gtrain®] X° strain®th X oA E&x5l7] folahy X
obt-Afdsol o ¥ 4 ke 7HeAE HoFd. 81K
T AZGH Tl 3 AEFH S o] FoAX|A] gokon A
Bule] 373 Aol o] &8 Aetd-g FAA & ¢ g7 Y&
o Al 43R FJE 7] YEide FoHEQ ATt
2 adtejet Alr L

Lavoie®} Trahan'”& X* strain® X*® strain® glass sur-
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Abstract

A STUDY ON THE CELL PROPERTY OF XYLITOL-RESISTANT
STREPTOCOCCUS MUTANS AND XYLITOL-SENSITIVE STREPTOCOCCUS MUTANS

Hong-Mo Lee, Jung-Wook Kim, Ki-Taeg Jang, Sang-Hoon Lee,
Se-Hyun Hahn, Chong-Chul Kim

Department of Pediatric Dentistry, Seoul National University

Xylitol has been used as sugar substitute to prevent dental caries. It is not fermented by most dental plagque
bacteria and interferes with the growth of mutans streptococci. Therefore the production of acidic metabolites
and the growth of mutans streptococci are inhibited. S. mutans strains which are inhibited to grow under the
presence of xylitol are referred as xylitol-sensitive(X®)strains. However, experimental and clinical studies have
shown that there were mutated groups of S. mutans strains that are not affected by xylitol. They are referred as
xylitol-resistant(X®) strains.

The aim of the present study was to investigate that emergence of X* strain would effect on the anticario-
genecity of xylitol by comparing the growth rate, the extracellular pH, hydroxyapatite adhesion and the aggluti~
nation of the X*/X® strains.

Overall we came out with following results :

1. No difference in the growth rate and the extracellular pH was found between the X° strain and the X

strain.

2. No difference in adhesion to hydroxyapatite surface was found between the X* strain and the X°® strain
(p20.05) and adhesion of the X® strain was greater than that of X* strain in the sucrose-dependent adhesion
to hydroxyapatite (p<0.05).

3. The X" strain was agglutinated in the lower concentration of saliva than that of X® strains.

Key words : Xylitol, Streptococcus mutans, Xylitol-resistant, Hydroxyapatite adhesion, Agglutination
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