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1. SAIMIZ 3 vt

B dFdMe Ao vAEgnddA B AT
Tt 13703 Streptococcus mutans (Ingbritt strain)E A8
o, MFe B2 A2 BAFA AFE M17 (Difeo,
Detroit, MI, U.S.A.) brothol %3l 37CoIA Wi,

2. HiX| ME20 pH7F -84 ZFF Mol o|x|= g

M17 brothell A%& 43 F= (0%, 5%, 10%)Z 7}
AU 0.1M MOPS (3-(N-Morpholino)propanesulfonic
acid, Sigma, St. Louis, MO, U.S.A.)& H7letsic). Wiz 9
pHE 5, 6, 7, 82 A&t 1 3mlell 5049 At
1370 w o} Sereprococcus mutans vhEA-E H 2319},
o|R& 3TTAA 24413 W FE ¥, 3,000 xrpmalA 20€3F
AT b AH NS Fst] BB EA 550m FFel A 3
% (optical density)E =33t

3. st 7ol w2 84

o 27U Y4 o]z I

5% g3 0.1M MOPSE %7k M17 broth (pH 7) 3
mlol 504e] A 1370 vkl FFAT. oA W
Xd wf, R2F 32T, 37T, 42TE A Wi 842
27173 WF7], 5% COz W], e E714 s grlolA 24
A7k vl ket

4. uix|2| Malzlo] =28d 27U Mol n|xl= I&

5% A%z 0.1M MOPSE 7K M17 broth (pH 7)€
CaClz % (0.25mM, 1.0mM, 4.0mM, 16.0mM), KCl &
E (2.5mM, 10mM, 40mM, 160mM), MegClz 3= (0.1
mM, 0.4mM, 1.6mM, 6.4mM)E 243t 21 3mlel 50
el fakt 1370 Bl A S A8t 37T, 2714 w7
Al 24 A 3F s Fatsiet.

186

b. Aldof| mE 84 2FW Y

5% A= 0.1 M MOPSE %718 M17 broth (pH 7)9l
FAbE 1370 g HFt 37TAAM 271 7]l
A 14, 24, 393t g3t

6. FAFT 1370 i AFXMO| Streptococcus mutans
o| olZ x|ell YA}t Mol o|x|= T

0.IM MOPSE 3713 M17 broth (pH 7) & 7]
5% Adg A7 wjA| o fAbrE 13708 3 Fste] 37¢Cel
A 24X7F WFE F, 3,000 X rpmoll A 2087 AR o
A AE Hale] BLEA 38 BRI AT o] AT
0.1M MOPS$} 5% #1132 A7k M17 broth (pH NE 1:
7 i ] : 30 vjAd FH|etg k. A7)l Streprococcus mu-
tansZ 2x 10 A E38l3 0.016 inch 2B 228 A9
T4 & wire (Ormco, Glendora, CA, U.S.A)E 50mg W
7F FA FHste] 3714 v A sigol wiAle] Y1 =S a3
o}, 3714 w7104 S AAIFIHA 15 AL w5, 371
wire Aol BAE <1 Aele FAE Tt FAl Al
v kel & )45l M17 agar’doll HE3te] 18217 wljokst ¥
AT st

7. EAH X2

Z+Z#7re] A zro]lE Mann-Whitney test®} Kruskal-
Wallis test® o] &3to] vlwaton SAEA Fod2 p
valueZ} 0.05 °]3k¢l 732 st

Id 3

1. A B350 M2 +284 25U ¥

5% AFE A748kA] & M17 brothdlA e fi+a
1370 oV} Streptococcus mutans ¥ FAR YN e FF=7)
gtk 5% Aol A7kE M17 brothel A& 0.1 M MOPS
o Bl @AGle] AT 1370 vk AR A = 320t
0.299 W= 0.326°.8 %Sk3L Streptococcus mutans W% 27
do = FFE7F0.002 B 0.00122 wgtovt FA3
ol Fo4& g1t (Table 1).
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M17 brotholl 2182 A71ekA] && +3%71 0.0149]
ot A% Bt 5%4E 0.318, 10%94+E 0.9830=
Z71skdtt (p<0.05) (Table 2). ¥ix] pH 54 0.029,

pH 6°14+= 0.223, pH 794= 0.318, pH 8°lA4+& 0.129%



pH 7oA 7F =9t} (p0.05) (Table 3).
3. diek =Ho| o2 2
5% A23 0.1M MOPSE A7kt M17 brothel] A7+

1370 WA & HFste] 32ColA WA FFEE 0.291,
37Tl WgA= 0.318, 42CAME 0.127°1%t} (Table

4). AT 1370 W FA 2 B iR E 2714 vl
A A FBEE 0.318, 5% CO2 wWl%71el4 & 0.398, &

7143 W F71elM = 0.523010tF (p<0.05) (Table 5).

Table 1. Effect of media on the production of water-soluble glucan
by S occus mutans and Lactococous /acz/s 1370
~ ~ Optical dens:ty

. inocu!ated bacteria’

e at bb0nm
M17 broth S. mutans 0.000
L. Jactis 1370 0.015
M17S broth* S. mutans 0.002
L. lactis 1370 0.299
M178 broth+ S. mutans 0.001
0.1M MOPS L. lactis 1370 0.326

M178S broth* : M17 broth containing 5% sucrose

Table 3. Effect of pH on the production of water-soluble glucan by
Lactococeus factis 1370

5 0. 029*

6 0.223

7 0.318"

8 0.129
p€0.05

Table 5. Effect of incubator air on the production of water-soluble
glucan»by Lactococcus lactis 1370 _
Jbatorair . Optical density at 550nm

Aeroblc 0.318"
5% COz 0.398
Anaerobic 0.523*

* 1 pC0.05

Table 7. Effect of KC| on the production of water-soluble glucan by
Laciococcu; lactis 1370

CHetaobR|mtsts) x| 27(2) 2000

M17 broth9 CaClz 0.25mMelA wj %A EF3 e
0.635, 1.0mMaMdE 0.684, 4.0mMojA = 0.479,
16.0mMelA &= 0.21201908F (p<0.05) (Table 6). #iX] KCl
2. 5mMelA wlkA] B EE 0.759, 10mMoAE 0.455,
A0mMAAME 0.357, 160mMoX = 0.5220195 (p(0.05)
(Table 7). ¥1A MgClz 0.1mMdl|A A &3 EE 0.152,
0.4mMelM & 0.213, 1.6mMelAE 0.215, 6.4mMolA =
0.174°1%4t} (Table 8).

Table 2. Effect of sucrose on the production of water-soluble glu-

can by Lactococeus lactis 1370
Sucrose coneentration . Optical density at 550nm

0% 0.014*

5% 0.318

10% 0.983*
* 1 p{0.05

Table 4. Effect of temperature on the production of water-soluble

g)ucan by Lactococous /acz‘/s 1370 _ ‘
Temperature _ Optical density at 550nm

32T 0.2091
37¢C 0.318
427 0.127

Table 6. Fffect of CaClz on the production of water-soluble glucan

by Lactococcus Jactis 1370 ; ; I
Concentration of CaClzimM) . Optical density at 550nm.

0.25 0.635
1.0 0.684"
40 0.479
16.0 0.212"

* 1 pC0.05

Table 8. =fect of MgCl2 on the production of water-soluble glucan
by Lactococeus lactis 1370

tration of KCIimM)  Optical density at 550nm Concentration of MgCl2(mM) ~ Optical density at 550nm
25 0.759* 0.1 0.152
10 0.455 0.4 0.213
40 0.357* 16 0.215
160 0.522 6.4 0.174

* 1 p{0.05
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Table 9. Effect of duration on the production of water-soluble glu-
can by Lactococcus lactis 1370

Diiration Obtical density at 550nm
1 day 0.318

2 days 0.349

3 days 0.306

Table 10. Supematant of Lactococcus lactis 1370 affecting on the
formation of artificial plague on the orthodontic ereS and the repli-
anon of Stregtococcus mutans
~ Plague  Viablecells of
weightimg) S mutans (/mi)

Supe atam ofL lact;s1370 |

o

Supematant M17S broth 1 7

Cultured in M17 broth 180.7 1.8x10°
Cultured in M178 broth* 24.6 1.6x10°
Supernatant:M17S broth=1:3
Cultured in M17 broth 103.0** 1.3x10°
Cultured in M17S broth 5.6 1.6x10°
M178 broth* : M17 broth containing 5% sucrose
2 p(0.05
b. Aol e T84 FFH A

5% ¥ 0.1 M MOPSE 37}k M17 brothe) fk7-7
1370 WFA& AFste] 14, 29, 39 WFA F3=
0.318, 0.349, 0.306°1%1t} (Table 9).
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6. FittT 1370 By

of 2= x|ef Y4t

ALEOHO| Streptococcus mutans
Mteof o)X= AE

M17 broth % 9719 5% AFS H71ek wjz|ol| fA
13705 AFato] 37CoA 24 Az vk wjok A A
M178S brothE 1 : 72 713 v]A o]} AALNA Streprococcus
mutansdl| 2)3to] FAHE AFHE FAE 272 180.7mg,
24 Bmgel2lem, 1: 322 743 W7 gholo] HAle|A (Fig.

) AFAE FAE 242 103.0mg, 5.6mgelgtt (p<0.05)
(Table 10).

Al A AAFE 3 A3, M17 broth & oj7]0] 5%
ASE 713 oA oA vl oFek fAR 1370 ok A A3t
M178 broth® 1: 72 718 wiRlA F28 Sereprococcus
mutans= mlE 1.8x107, 1.6x10%]%2, 1 : 322 713 o)

AN Z=A& Streptococcus mutans= ml? 1.3x10°, 1.6X
10°]91 e} (Table 10).

V.

Kl
[l

of w2t 8749 HH (a-h) e

Streprococcus mutans= FLA
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Fig. 1. Culture supematant of Lactococcus factis 1370 affecting on
the formation of arificial plague by Streptococcus mutans. The
volume ratio of culture supernatant to M17 broth containing 5%

sucrose was 1 1 3 in the beaker. Lactococcus lactis 1370 was
cultured in M17 broth (Left) or M17 broth containing 5% sucrose
(Right). The stainless steel wires weighing about 50 mg were
incubated in the media for 15 hours. The formation of artificial
plague was significantly reduced on the wires in the media added
with culture supsmatant of M17 broth containing 5% sucrose
compared with them in the media added with culture supematant of
M17 broth.
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203 WAl Qe oA
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< A7ketA g el 103.0mgell vlmate] A3 7Hagh A
L fAREE 13700] Aabets 849 FFEO| Srreptococcus
mutans®) GTEF-3°| primer® 2-&3ld &4 84S Z7kspd
A GTF-19F GTF-SI9] 42 ddix oz Haro] v|¢84
2270 2 A8e) 40| SAlFe Ao Y7ec

W 4R

1.5% 74”"]
Aol TATE =31 Slreptomam mutans BNk A
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. M17 brothell 5% #8-& 7tk wi|of

CHEHA~OFR| 2HELS|X| 27(2) 2000

BFe7h e E=9T (p(0.05).

32T, 37T, 42°CF 37CAA wFA] wieF e 53
T2t 71 wokot BAIGHAQ feldol §igla, 5714wl
SRA ETE FY)d w Al W AR Y F3E H g
(p<0.05).

A9 CaCle E%7F 1.0mMellA (p<0.05), KCl ¥=7}

2.5mMellA (p<0.05) i< FA Ao FAE7} E3ket.
TR 13705
AEotod wiokd W AAA WA E 1:302 71 wiF
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e BAE 5.6mglE 5% e HIteHA & W
103.0mgell ¥l msted 6471 3] skl (p<0.05).
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Abstract

FACTORS AFFECTING THE FORMATION OF SOLUBLE GLUCAN
BY LACTOCOCCUS LACTIS 1370

In-Gyun Oh, Kyu-ho Yang, Jong-suk Oh* Jin Chung*

Department of Pediarric Dentistry, College of Dentistry,
Department of Microbiology, College of Medicine®, Chonnam National University

The water-soluble glucan produced by Lactococcus lactis 1370 affects the formation of dental plaque by
Streprococcus mutans. In this study the factors affecting the formation of water-soluble glucan were assessed as the
optical density of culture supernatant of Lactococcus lactis 1370 in the spectrophotometer.

1. The optical density of culture supernatant was high when Lactococcus lactis 1370 was cultured in M17 broth

with 5% sucrose, while being low in culture supernatant of Streptococcus mutans.

2. The optical density of culture supernatant was higher when Lactococcus lactis 1370 was cultured in M17
broth with 10% sucrose than when being cultured without sucrose (p¢0.05), and was higher at pH 7 than
pH & (p<0.05).

3. The optical density of culture supernatant was the highest at 37T among 32C, 37C and 42C, and was
higher in the anaerobic incubator than in the aerobic incubator (p¢0.05).

4. The optical density of culture supernatant was the highest in the media containing 1.0mM CaClz (p<0.05),
2.5mM KCl (p<0.05), and 1.6mM MgClz.

5. When Streprococcus mutans was cultured in the media containing a quarter culture supernatant of Lactococcus
lactis 1370 grown in M17 broth, the mean weight of produced artificial plaque was 103.0mg on the wire,
whereas being significantly reduced to 5.6mg in the media containing a quarter culture supernatant of
Lactococcus lactis 1370 grown in M17 broth containing 5% sucrose (p{0.05).

These results indicate that the water-soluble glucan is more formed by Lactococcus lactis 1370 in the media con-

taining sucrose or under the adequate conditions for the growth of bacteria, and inhibits the formation of artifi-
cial plaque by Streptococcus mutans.
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