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ol ©JR]9] RFo 2 Xo}-9-2]F9] ol ofz{go] glof, B}
ZHAZE o o) Aol AAdd] aE T /o).

o}-$-2)Z0] F A9F-E mutans streptococcio]™, I &
AHZ A7te] L2 RN FT WA= AlEe Strepto-
coccus mutans®} Streptococcus sobrinus2 A YT,
A A TS QA Sl Kol pAFE opisly] e WyoR &
28FA®, chlorhexidine™”, AYZE", A 59
=X, ¥ 9 5§ 283 X op] o AN, A ee] A
AA e TN ATY o) &RY o A B2 A7 2
Aot U 59 Bavt AR e 3AEY 502 24
o] Akl gt A S FHA R /W FE AT, 1F
T EE frFos Xo} @ HAA Babge] FAR Fol AT,
B3 chlorhexidine 9A] £ IdAAE AYx o,
&} XolE FAAT)= BA E9¢ ot 59 FAFY
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27} polyphosphate(©13}t polyP)& +4) 9] or-
thophosphate(Pi)7} iellt12]9] phosphoanhydride A<
2 A29 Aol FFARAM A, FF0], BEE, HE R
IHEE 5 A ZE AgA] MEA LI WA
E YollA AL E polyPE #7194k AR nzE ATPEAES
93 oA ez ALFEAY, 48E o]g FIAP RN
AEA W) F20)e ¥ A AN 982 ¢
o, =3 AR ~EY 2o gt v|Ee] WAT WSl Ho
s, AzHel T aA oo Aol uheez A
e AL A2 A 7led 4% vAE A=
e A Yo PolyPE "= FFAYL2HE AHgo] 57HE
QAo T AFHABAY, SAES APINAY &7
o) B @ ANAE §A), Al ot 4F B mMAe] WA F
A Al Az A 5 2 EAHOR o] &I YT,
aev} e RERE ngEY] FHAE polyP7t FUHT
dxo] mAEel 3l 2 ez FJHaHs L33}
v Aoz ruEn . oo & Jen# Shelef=
polyP7} S. aureus®) A1 Z= F3738) (permeability barrier)
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o Al F83 4TS 3 Foles
AREE 2 33E FA ok End v glnk
aureus®) g IHEF} AHelr A2l
g} polyP7t Zdold & A8t trbsS
3 2 A SERE vehdtka sl #2352, 3 3
agla 3 5% 58 447y Prevotella intermedia, Porph-
yromonas endodontalis 2 Porphyromonas gingivalis 5l
3t polyPe] FF&AAEZ Bd ¥l glo], polyPell tidt A<
3 Bopol #AE HA Folxlm ik ®F Shibata®h
Morioka® & hamsterol S. mutans®l &% A A< (su-
crose)d FFLE Aol9-A5E LAl 3 Aol polyPE
A7lslel wl g AdolA, e A 2 ATEY At
polyP9) FFa el o3t Rojz} Budt v} giort, polyPd
o] 3 ARl v, AE oHse] 9

o] AN E ThFF AHEACIE A polyPE o]&3ted &
Ztel 24991%# 5 S. mutans GS58 S. sobrinus 6715°]
et FREAE AAuA wlePg ol gdte] HAFo BN,
B} o okAEn ZHEQl Ko} 5e] g A3 4
29 71sA S s AT ol & st ARFEF| of
& polyPe] HaA# AAS=(MIC: minimum inhibitory
concentration)® 2% ¥, 44 @F i3t polyP) A
2 A EF e ALY I e £ o8 JTEHE ¥
7hatgint. E3 polyPe] AT} oFol o] tig Lefold o5
2 u)$eA FF(glucan) AT S HrketAa, Fabdat
gnjAog Az ARE BAS chirel ARAE AP
¥ 3138k wlolt},

Aol AREH
o]

ol Higd
= oH

I.®Mz
1. &g 75 3 e =

AY #F2 S. mutans GS58 S. sobrinus 6715% ©]-83}
gow, Ao A&H polyPE A#A2(0.45m)¥E or-
thophosphate(el3} Pi: NazHPO4, Sigma, U.S.A.), py-
rophosphate(°l3t PPi: Na4P207 - 10H20, Sigma,
U.S.A), A}&do] 3, 5, 15, 25, 35, 45, 65 2 759] polyP
(sodium phosphate, glassy: Sigma, U.S.A), 223 Al&
Zo] 133 189 EFE<Q Calgon(sodium phosphate,
glassy: Sigma, U.S.A)°lt}t. AdwiA| 2= BHI(brain
heart infusion: Difco, U.S.A.) GAMIA & A-&3st5en, 4
Y #FE HTS T 24MTFS F71H 2 (Nar 85%, Heal:

10%, COz: 5%, 3TC) MYt
2. MH Wy

Ztzre] AE gFol theke =9 polyPE H7hate] wjekdt
3 540mm 9}73e] E3333 %A (spectrophotometer: Ultrospec
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2000, Pharmacia Biotech Co., Cambridge, England)®lAl
FET 2490 polyPe] A2 ABES BRANYT.
Ay F25 27) 5347 (540m FFAA FBE 0.3~
0.5)74A wjo¥ar 3 Aol 1591 polyP(o]3} polyP 15)%
MIC AR 238 FE2 Arletd 71 i Fatgint. 7]
A AAR ATE o83 FFFY T ABAA, AT 3

2z
e

B 49 2 U4EH 290 AL BIAYeN
=L Sl TRl WEE Bsdc

1) MIC 273 438

Z}yzte) A3 T3 WE polyPel MICE 23817 A3l Pi,
PPi, Ak&Zo] 3~759] polyP (13} polyP 3~75) % Calgon
S S mutans GS59) 0.05~0.08%%, S. sobrinus 6715
0.14~0.17%% A7tetad 48A17F Bt Wi 5 £33
AN FLEE AT

2) #F F4 F 474 48

S. mutans GS5%} S. sobrinus 67155 247t 7]t
NARA #F25E Z7/M7 O, polyP 168 MIC(H
0.08% 2 0.17%)2 A7ket] 6, 12 2 18AT F ol &
9 F4% WslE FANY.

ol\
iz

X

3) A4 274 (viable cell count) 2%

AAAA A7 2L oz 27] dFF47]l polyP
152 Arlsll Wd 3239 A3 449 A3 55
o) Akgkx AJ2)2194(PBS: phosphate buffered saline, pH
7.0)Z BA A (serial dilution) @ ¥, ATH 10048 2
of Fujx]o] EHslgT iR GelA o] §eteg &l
g g7iA word 3 A5 Ao AFSE SAHAT

4) PolyPel| 2@t alatfel 43

S. mutans GS5E 27] hE&ZA7174A 5447t pH
8002 23 34mM EGTARY, pH 6.07 8.022 24
= 3AmM EDTAS 223 polyP 158 MIC 0.08%Z &
A7 A5l FaAA A BE WEE oS
10,000xg2 9414 3 FHdo] FFEE 260nmIA
22590 PolyP 15&dd 0.4M 2 0.6M NaCl#
10mM Ca* (CaCl2) 2@ 10mM Mg’ (MgCl2) & #7H& - &
g akeke] jol S AFSIGT

S. sobrinus 6715904 &A] TL3 PHo 2 EGTASY,
EDTASA 2 polyP 158 MIC 0.17%=2 &322 A4 <
o] BgAA f28 ANFE vlwdgth =¢ 0.4M 2
0.6M NaCl3#} 10mM Ca* (CaClz) 2 10mM Mg** (MgCle)
2 WUlet Ao date] el AxE FFSAT

5) vl5aa 22 FeE 4
27] 52270 polyP 155 #A7lste] widet FF25H
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Z}zbe] HE 1mA AHste] A4tEEA(PB: phos-
phate buffer, pH 7.0)2.2 23] A& F, 100mM 23]
H7h9 QAxekEgo [miollA 5AZE wjFstgich 1 ¥ &%
AR Z GAAAN g FARAE F/F Lmio] F
GAA HE-24 HAE o2 490mol N 7L FEE 53
AT,

6) TR &F

27| th5227)9) polyP 158 d7tek] wigd FF2RE
z¥zte] @& AFH 3 AAF thF 2% sodium tetroxide=
AR, 2L ethanol2 BFAN F Fofsigiet. o|2 =
ubd g o 2 A &ste] uranyl acetated} lead citrate® FHE
% EaAxE0 A (JEM- 1010: Jeol, Japan) 22 #2383
t}30).

I. A+2z
1. MIC 2% 4

S. mutans GS5: Wl%¥ 2719 polyP 3~759} Calgon®] &
71 polyPe] = 0.05%N4 % 227 vl wate] F4xel
2 o|7F gl ek, 0.06%IARE 73] Al&ste] 0.08%
A AAo| A3 dAE Hx HEA &FH FHE €
o2 Ao Aol JA=UT. ol wal S. mutans GS5
& polyP) MICE 0.08%= 2Rt ¥ Py PPie
Fgwo| 7Ha7) nlulste] AFAA T gl A2 Yels
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Fig. 1. Inhibitory effect of polyP with various chain lengths(3
~75) on the growth of S. mutans GSE. PolyP at the
concentrations of 0.05, 0.06, 0.07 and 0.08% were added
to an inoculum of S. mutans GS5 in BHI at the very
beginning of culture and incubated for 48h anaercbically.
The optical density of the grown cells was determined at
540nm. Pi, orthophosphate: PPi, pyrophosphate: Calgon,
practical grade of polyP with chain lengths of 13 and 18.
The result shown is the representative of 4~5 experiments.

82

tHFig. 1).

S. sobrinus 6715: PolyP9l % 0.15%°14 #4871 Al
2slo] 0.17%NA Aol ¢ gA=o] MICE 0.17%=
ARt Pivt PPig] 4% it vinlaigvH(Fig. 2).

PolyP 157} the polyPEel ¥lsted MICE HIZ& B
SolA 5 FF) tal S8 FRFIARE B, o} Fe AR
A% polyP 158 AH&-8t3irt.
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S. ‘mutans GS5: 3% 057 F4AZ F polyP 15
MIC 0.08%2 718k 6, 12 2 18A17 ¥l ¥ FFE
223 27, YrTe A A3 we} FEert STk
BAIZE & 1.200.2, 12A1%F Foll= 1.282 Z713 vHi, AF
2 A7te] Azt wpel Axp FHETF aste] 1247 Fol
= 0452, 1847 Folle 0.412 #43AHFig. 3).

S. sobrinus 6715: &% 0.35712 544171 ¥ polyP 15
2 MIC 0.17%2 3713 3 6, 12 2 1847 wjkst % &%
T2 B39 2y, 2T Azt A we FRE7E S
3, 6AIZF & 0.882, 1247 F 1.072 7M1 184
7 Foj= 1,008 ZAHE g HYou, 43T ARt
o] Ao we} A3 FREsF Aase] 6412 F 0.30, 122
7+ & 0.137HA Zasigzt 18417 3 0.182 ki 718t
A} (Fig. 4).
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Fig. 2. Inhibitory effect of polyP with various chain lengths
(3~75) on the growth of S. sobrinus 6715. PolyP at the
concentrations of 0.14, 0.15, 0.16, and 0.17% were
added to an inoculum of S. sobrinus 6715 in BHI at the
very beginning of culture and incubated for 48h
anaerobically. The optical density of the grown cells was
determined at 540nm. Pi, orthophosphate: PPi,
pyrophosphate: Calgon, practical grade of polyP with chain
lengths of 13 and 18. The result shown is the
representative of 4~5 experiments.
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Fig. 3. A change in the growth of S. mutans GS5 with or
without polyP 15 added in the early exponential phase.
PolyP 15 (0.08%) was added 1o the culture of S. mutans
(S5 when the culture reached its optical density of 0.5 at
540nm. The culture was subjected to the further incubation
for 6, 12 and 18h and its optical density was measured at
540nm. The result shown is the representative of 4~5
experiments.

3. 47+ &Y

I

Aliﬁ

S. mutans GS5: ¥%3= 0.3~0.5714 24X F polyP
158 MIC 0.08%= A7181d 6, 12 2 18A17F vkt 3 A
T4E 248 243, 2T 6, 12 2 18417 Fo 747
350%, 420% 2 412% 2 A3 F718I o, old vlaf A
HTE 6, 122 18X Fo| 47k 78%, 32%, 15%= A3t
o, AxF o2 18437t T 85%7F AbEE Aoz vebyth
(Fig. 5).

S. sobrinus 6715: 3% 0.3~0.571A FHAA £
polyP 158 MIC 0.17%2 B7keted 6, 12 2 18417 wjokat
T PATE 24T A3, g2TL 6812 F 278% 7K St
Q) 124173 1847 3 235% 2 205% = tha HAad)
Fou}, ofd vla] HEZL 6, 12 L 1822 F 747} 47%,
1.2% 2 0.09%% @A A, 2ax 07 1847 F9
£ 99.9%7} AbEF Aoz JeElth(Fig. 6).

4. PolyPoll 2|3t iR AF

S. mutans GS5: PolyP 159} €7 5A13t vt & f2le
AL 260nmelA 0.2582 &3 =0, tl279] 0.1129 H]
8] 130.4% Z7¥819 1, EGTAY EDTAS vl %3t 4 $-Ers
EA velgth, PolyP 159 @7 0.4M NaClS H7Fsto] ufj ok
T AFTL polyP 15 B5 wjYA|HT} 23.3% Zad W,
0.6M NaCl3 &4 d718& Wl 6.6% T7185th. CaCla¥t
MgClg polyP 159 3 wWlFdlE W, polyP 15 B5o=

wlF -2 dol vls) 22t 1.6% 2 14% #4238k Table 1).
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Fig. 4. A change in the growth of S. sobrinus 6715 with or
without polyP 15 added in the early exponential phase.
PolyP 15 (0.17%) was added to the culture of S. sobrinus
6715 when the culture reached its optical density of 0.35 at
540nm. The culture was subjected to the further incubation
for 6, 12 and 18h and its optical density was measured at
540nm. The result shown is the representative of 4~6
experiments.

S. sobrinus 6715: f&¥ #AX+e S, mutans GS5] 3
AukA o 2 =7 JET) PolyP 159 87 5A17F sl ¥
S. sobrinus 67152%F §818 4+ 260nmelA 0.3602
2 2A=0] dz7o) 0.285°0 Hl§) 26.3% F718 AoE U
Rt polyP 150 3 Atfele] F71E2 S, mutans GSH
B} F4ch PolyP 159 34 0.4M NaCls H7He o
polyP 15 B HjFA BT} 5.8% F743tR1, 0.6M NaCl#
7 WS Wi 14.4% 37119 398 CaCle?t MgCle
E polyP 159 37 WiFe S W, polyP 15 @522 HiYg3
S wjo wla] 2+ 16.4% 2 3.7% A3 THTable 2).

5. Hl+E8Y

257 %ol :
o H584 F27 FATHE 100%= e
Z79] dYegL 170.5%2 F71% vha, wjek 64
152 83.7%2 248ttt vk 12”17k polyP 15€ 81.1%
dow 18X7F ERTL 145.7%RaL, 18A13t polyP 15&
82.0%] &5 & EAtH(Table 3).

S. sobrinus 6715 ET-& Al7to] Az3to] upe} v]4&
227} §A o] Ak o2 714s T}, vl 12417 o
z7o] v5gA 227 5] 81.8%= A, H
ok 6A7F polyP 15 509.1%=2 F7Htent. 12413 PolyP
158 130.0%2 7Aastglon, 1827 E2T2 87.2%=
Elgtth(Table 3).
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Fig. 5. Survival of S. mutans GS5 with or without polyP 15
as measured at different incubation times. PolyP 15
(0.08%) was added 1o the culture of S. mutans GS5 when
the optical density of the culture was 0.3~0.5 at 540nm.
The 8. mutans GS5 cell was further incubated for 6, 12
and 18h and the viable cell counts were determined. The
result shown is the representative of 3~4 eXperiments.

Table 1. eakage of intracelluar nucleotide from S.

O W DN

0.112 10.138 0.176 0.211

1000
L PP @ -
g 100 +
__‘;_‘ . -+ control
E -=-0.17% P15
7] 1 A
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]
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o
0.01 ' T '
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Time(h)

Fig. 6. Sunival of S. sobrinus 6715 with or without polyP
15 as measured at different incubation times. PolyP 15
(0.17%) was added to the culture of S. sobrinus 6715
when the optical density of the culture was 0.3~0.5 at
540nm. The S. sobrinus 6715 cell was further incubated
for 6. 12 and 18h and the viable cell counts were
determined. The result shown is the representative of 3~4
experiments.

mutans GS5 in present of polyP 15

1 0.089 0.122 0.163 0.190 0.141 0.153 0.166 .

2 0.123 0.145 0.192 0.233 0.186 0.203 0.227 0.179
3 0.181 0.211 0.223 0.269 0.248 0.257 0.268 0.193 0.204
4 0.232 0.241 0.272 0.311 0.309 0.314 0.325 0.253 0.261
5 0.285 0.305 0.336 0.364 0.360 0.381 0.412 0.301 0.325

~

iy
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6. ERHA A HE

S. mutans GS5: 6417 ¥ B2 (Fig. TA) XM= F
28 Azeta 2o 73 ARAEs}L & Bho] XA
FAEA VEhd B polyP 159 37 6A1ZE wjokdt AE T
(Fig. TB)IME ARHE7} & Bdo| AEde] F£oz #H
2o JEltth 1247 2 18413 vl ge tl=F (Fig. 7C,
E)2 6A17F gizRt ARl et & 4o o B Al
vebgon FdsiA EEHAUT whdel polyP 159 &7 12

84

A 2 18417 wjeFEr AAF(Fig. 7D, )2 AvAez A
o] mofo] HHAPH oz Walgn AMTAU MBI} 2
BA0] ¥ gtz FHEA et

S. sobrinus 6715 6A17F W3 d=2T(Fig. 8A)XM =
FAg Azatat AEAd Bdo] FAsHA A YEIRS
U, polyP 159+ &7 6212k vika A AT (Fig. 8B)elA & Al
zubo] 272 FEFer AZHA. PolyP 1581°] 124
7+ 2 18A17F Bjke 2T (Fig. 8C, E)olAe AZFEH
ngs AALErt & B8] FdsA degn, 4F A



100.0

Table 3. Relative production of insoluble glucan with or without polyP 15 as n

thstA-obx|ateta| x| 30(1) 2003

S. mutans GS5 6hr Control S. sobrinus 6715 6hr Control 100.0
6hr polyP 83.7 6hr polyP 509.1
12hr Control 170.5 12hr Control 81.8
12hr polyP 81.1 12hr polyP 130.0
18hr Control 145.7 18hr Control 87.2
18hr polyP 82.0 18hr polyP 100.0

PolyP 15 at the concentrations of 0.08% and 0.17% was added to the culture of S. mutans (S5 and of S. sorbrinus 6715, when the
optical density of the culture was 0.3~0.5 at 540nm. The S. mutans GS5 and the S. sobrinus 6715 cell were further incubated for 6,
12 and 18h and the relative production of insoluble glucan was measured. The result shown is the representative of 3~4 experi-

ments.

BHA polyP 159 3 12417 9 18A1E w3t
8D, F)& A7te) 7t wel vAZAY AZRS

Ya AEd ygEo| AUz ghost celle] 7 S7kete A
o] #AH Ut

zl gl
= X

V.

U

Ot

X ot$-2 22 F 4oF9 mutans streptococcie FHA
S. mutans® FA7, A W FES BT TAH TF
e olFog §AA, A Jdd wel T T2
FEEY 53 Azt 7 Bel UEYE mutans strep-
tococci® S. mutans$t S. sobrinusZ EaHo] Itk
Mutans streptococci®] 52942 o] Aol £H|st= i
7} AL Basle] BE vFEA ST o3 AAAlTe
AgE7} o] FoA W, 7 o] 4A g W= JF3t ot
o] f7)ato] Ak o 2MH X|olg-2lFo] FLE T,

x|obSA =2 oukal7] 98] 47, chlorhexidine™”, &
AW 5 o] &3 u Z Ho}-$4] A X FAAS
AAlehs 7R AT Sl #I T A7 Ao, F
g 9 oA go) ol g o g B} t] ¢hAsty EHA]I A
o}$-4% kg A% A7t AAs aFE Y

PolyPe Q9 AAAQ FAld 2FHZA g, AT,
o], AAFE, B ¢ T/HEE T AY e AFAY A
Folld RALGE? w|YPEME polyPrt tiAte] A F
8 W ohja} vy B AT AE 1eln BdAgT 2T
Feo] Y= Aow Hugw o] polyPdl| g theket A+
Eol o]FojA I Yep**,

o] A& QA Fa g v|YE JAELD 2N d3A
Lo AF #Alo] FolRn polyPE ©]&3l9 mutans
streptococci & S. mutans$t S. sobrinusl] HE S THE
#Ast A stg s, A kel ot @A} A

o)
AT

85

WA 2 o]&3 ATEL wedlA vusle offe ALR
BasE v o] AoAE HAWA Wiggoz Bt gt
N&Zol9) polyPE Areste] IR ENE viw, HASA 8
At

S. mutans GS5= wWleFZ719) polyPE A7HA] 0.08%°1A4
qpo) A dAlEo], X HEA ZHE FARE FETA
Aasle Aoz UehgtH(Fig. 1). ¥ S. sobrinus 6715
0.15%0 - 74287 A&ste 0.17%°04 873ol #43 o
AHE Aez Jeht, S. mutans GSbE S sobrinusEt
polyPell i3l 7152 Ao #AHUTHFig. 2). Aol At
23 oA polyPd] g adE AlEdels 2 B
o] g Aoz Uehtor} polyP 1571 F &5l vl Blw
o) o453 JHERes Bilete Aoz VENTHFig. 1, 2).

S. mutans GS59} S. sobrinus 67155 YR AIZE w et
F22 2447 B, polyP 152 MICE H7lstd = wi gz
719 polyP 15% H7lsts & Wivhd 73 A3Aass B
o (Fig. 3, 4) 79 27) ¥ o} ojn] APA AFeNE &
R0z 0|88 F S Ao JlEdETH

S. mutans GS5E polyP 159 A7VE Aetsrt Aak A4
o] 18A12E% 85%7F Argshs o2 Jehsti(Fig. 5), S.
sobrinus 6715% 18A17F% 99.9%7} AbE3le A o2 WEhk
thFig. 6). ] 2= polyP7k A EFHE 23 a2 A
&= Ao 2 Shibata® Morioka™7} S. mutans K1-Rell o
3 polyPe] P EFE BTAE g Zolgn B Av
b= Aol Ao@ AAAY, Ao ALEE dF wt
polyPel e ET T Zol7} A& 7FeAE AT ¢ fs
Aoz 7hedrh

PolyPe] g &} 717 #slede ofy BFs] Beixl vt
glovt Jen¥ Shelef® 181 Lee B S. aureusst 22
Gram FATFTIME polyPrt A ¢Hgo] B P85
Q) ool &3} Zyold FogM ATt thipleE A
Agate 2 23342 Yehdta Hadk vt itk o] Hig)
Shibata$t Morioka®= S. mutans KI-RelA = polyPel 2
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glolAol 23 FgaaArt HFEH e A, dFFEL B
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Fig. 7. Electron micrographs of S. mutans GS5 with or without polyP 15. The bacterium was grown up to its optical density of 0.3~0.5 at
540nm and subijected to an additional 6-h incubation in the absence (A) and the presence (B) of 0.08% polyP 15, after an additional 12-h
incubation in the absence (C) and the presence (D) of polyP 15 and after an additional 18-h incubation in the absence (E) and the presence
(F) of polyP 15(25,000 X magnification). PolyP 15 was added to the culture when the growth of the culture reached its optical density of 0.3
~0.5 at 540nm. The cells were ultrathin-sectioned and stained with uranyl acetate and lead citrate. Note that electron-dense materials(amow)
are mainly located close to the membrane (A). Morphologically atypical cells(arrow) appear In the cells (B). The electron-dense materials are
more prominent than those in the cells grown for additional 6-h without polyP 15 and evenly distributed in the celis (C) and (E). In contrast,
degeneration(arrow) of the cells grown with polyP 15 becomes evident in the cells (D) and (F).

89



J Korean Acad Pediatr Dent 30(1) 2003

AZIEE Q

A ®

© D)

©®

Fig. 8. Electron micrographs of S. sobrinus 6715 with or without polyP 15. The bacterium was grown up to its optical density of 0.3~0.5 at
540nm and subjected to an additional 6-h incubation in the absence (A) and the presence (B) of 0.17% polyP 15, after an additional 12-h
incubation in the absence (C) and the presence (D) of polyP 15 and after an additional 18-h incubation in the absence (B) and the presence
(F) of polyP 15(25,000 X magnification). PolyP 15 was added to the culture when the growth of the culture reached its optical density of 0.3
~05 at 540nm. The cells were ultrathin-sectioned and stained with uranyl acetate and lead citrate. Note that electron-dense materials are
mainly located close to the membrane (A). Morphologically atypical cells appear and finer electron-dense materials(arrow) are prominent and
yet locally distributed in the cytoplasm. In the cells, highly electron-dense granules(arrow) and wave-like cell envelopes(small arrow) are also
observed (B). The electron-dense materials are more prominent than those in the cells grown for additional 6-h without polyP 15 and evenly
distriibuted in the cells (C) and (E). In contrast, degeneration of the cells grown with polyP 15 becomes evident and highly electron-dense
granules(small arrow) and ghost cells(arrow) are more frequently observed in the cells (D) and (F).
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Abstract

ANTIBACTERIAL EFFECT OF POLYPHOSPHATES ON MUTANS STREPTOCOCCI

Kye-Sook Kang, D.D.S., M.S.D., Yeong-Chul Choi, D.D.S., M.S.D., Ph.D.

Dept of Pediatric Dent., School of Dent., Kyung Hee Untv.

Mutans streptococci, especially S. mutans and S. sobrinus strongly implicated in pathogenesis of dental caries,
the major cause of tooth loss in children. Use of an antibacterial agent controlling dental caries has been ratio-
nalized. The present study was performed to observe the antibacterial effect of inorganic polyphosphates (polyP)
on S. mutans and S. sobrinus. S. mutans GS5 and S. sobrinus 6715 were grown in brain—heart infusion broth
with or without polyP. Minimal inhibitory concentration (MIC) of polyP for S. mutans GS5 was determined to be
0.08% and that for S. sobrius 6715 was 0.17%. PolyP 15 added to the growing culture of S. mutans GS5 and
S. sobrinus 6715 at their exponential phase was as effective in inhibiting the growth of S. mutans GS5 and S.
sobrinus 6715 as polyP added at the very beginning of the culture. More than 85% of the cells lost their viability
determined by viable cell count when polyP 15 was added to the culture of growing S. mutans GS5 at MIC, sug-
gesting that polyP 15 has bacterial effect on the bacterium. And more than 99.9% of the cells lost their viability
determined by viable cell count when polyP 15 was added to the culture of growing S. sobrinus 6715 at MIC,
suggesting that polyP 15 has bacterial effect on the bacterium. Intracellular nucleotide release from S. mutans
GS5 and S. sobrinus 6715 was increased in the presence of polyP 15 for 5h but was not really reversed by the
addition of divalent cations like Ca™ and Mg'*. The majority of the cells appeared to be atypical in their shape,
demonstrating accumulation of highly electron-dense granules and ghost cells. The overall results suggest that
polyP have a strong bactericidal activity against S. mutans and S. sobrinus in which lysis in relation to chelation
may not play the major role but unknown mechanism that possibly affects the viability of the bacterium may be
involved. PolyP may be used as an agent for prevention of dental caries.

Key words : Antibacterial, Polyphosphate, S. mutans, S. sobrinus
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