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Effect of Lactococcus lactis 1370 on the Formation of Artificial Plaque
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Streptococcus mutans is the most important causative bacteria of dental caries among the oral
bacteria. Lactococcus lactis 1370 was isolated from the oral cavity of child. The effect of Lactococcus
lactis 1370 on the formation of artificial plaque by Streptococcus mutans was studied.

1. The insoluble substances and bacteria were much more attached on the wall of disposable
cuvette in the culture of Streptococcus mutans than in the combined culture of Streptococcus
mutans and Lactococcus lactis 1370.

2. The mean weight of produced artificial plaque on the wires in the beaker was 131.7 mg in
the culture of Streptococcus mutans only, whereas being reduced to 6.4 mg in the combined
culture of Streptococcus mutans and Lactococcus lactis 1370 (p<0.05). The viable cell didn't show
the significant difference between them after culturing.

3. When Streptococcus mutans was cultured in the media containing culture supernatant of
Lactococcus lactis 1370 cultured in M17 broth containing 0.5% yeast extract and 5% sucrose,
the mean weight of produced artificial plaque was 8.0 mg on the wires, whereas being 125.4 mg
in the media without culture supernatant of Lactococcus lactis 1370 (p<0.05). The viable cell
didn't show the significant difference between them after culturing.

4. When Streptococcus mutans was cultured in the media containing soluble polymer produced
by Lactococcus lactis 1370, the mean weight of produced artificial plaque was significantly reduced
compared with being cultured in the media without soluble polymer (p<0.05). The viable cell didn't
show the significant difference between them after culturing.

5. The soluble polymer produced by Lactococcus lactis 1370 was glucan.

6. The glucan produced by Lactococcus lactis 1370 was water-soluble glucan containing o-1,6-
glucose linkage as the main linkage.

These results suggest that the artificial plaque formed by Streptococcus mutans is inhibited by
water-soluble glucan produced by Lactococcus lactis 1370.
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fx= Streptococcus mutans, @3 8 d, g= Streptoco-
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FAT T (Lactococcus)E ikt ol A AR E
o] B F e 7MY GHEAME @k e
A7z 2AE #o@ A7t Lacoco-
ccus lactis 1370 (A7 1370)= Ao} 17
o 2HE E2|H AT = Streptococcus mutans®)
e B & JA e Aoz 2.

E AF) XM= Streptococcus mutanse] Q) F-X] €l
&2 ol 3 Lactococcus lactis 13708] 9=} &3
o 2 71 Haz gt

_78 -

% Lactococcus7t QZ X&) A4 nx& g3

=]]

I:IOI-

ME

SAME oY

=

%};

£ @794 e Addd nAEgadd 5
%%l Streptococcus mutans Ingbritt straind} 4o} 9]
To 2 He 2838 Lactococcus lactis 13702 2
AlstRon, e BAAZE BAFA AT L
M17 broth (Difco, Detroit, MI, USA)o| & &3}
37°Coll A 18412t v 3t o}

25| FHolAM g b
oA

Koga 5'79] 3 st AFsH ) 0.5%
ERFEEH 5% AFo] F4E MI7 broth (M
17YS broth)ol] TES (N-tris(Hydroxymethyl)methyl-
2-aminoethane-sulfonic acid; 2-((2-Hydroxy-1,1-bis

AL
84

ST MF 2

o ma

2 0

(hydroxymethyl)ethyl)amino)ethane sulfonic acid,
Sigma, St. Louis, MO, USA) buffer %7} 0.1 M
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7}& Al 29 0.2 ml9) methyl iodideE 7}3}o] 30
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(99%) 0.5 mlE 7}5le] 121CoA| A 2412 ndE
3tk Widadojde] E S 0L A 7R3
A7l FAAZZA A Ed g, 0.01 mle]
wl k2o IH Tt o] AL silica gelo A thin layer
chromatography & 4 A8} c}. ojof) A7) &oll 2
3:9:19] acetonitrile : chloroform : methanol®}-&
ARatg 1 LA A 2 5% H,S049} 300 mg/L o-
naphthole] & o g2 Al&3}a] 121C ovend]
A 108 WA 8l HZ2F 22 o-1,4-glucose
linkage& 2t maltotriose 9} a-1,6-glucose linkageZ
7+ gentiobiose & A}-£81%] T}. Maltotriose$} gen-
tiobiose & 7+ HIH o 2 W& gl o] H A]F] 1 thin-
layer chromatography & 41 A) 8} o}

SAH Xe|

Z} #7+e] A 2po] & Kruskal-Wallis testE o]
&3t vnstg o BATH FJAH L pva
lue7} 0.05 ] 3}Q) 724 $-= 3ot
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M17YS brotholl X &] Streptococcus mutans &%
W) Al FF = 1.765, Lactococcus lactis 1370 &
= W FA FRZE 0479014 2n, B3 v A
EB == 0.8480] 2T} (Table 1).

QIZX|ef| M MFLof o|X|= Lactoco-
ccus lactis 13702] A&k

Streptococcus mutans €} Lactococcus lactis 13702
Z}zE OAIZE Mokl S ol B E AT HTF
A= 131.7412.5 mg, 5.0+1.4 mgo|) 1, H§
v o¥slA 6.4+2.3 mgo & FAE AT (p<0.05)
(Fig. 1 and Table 2).

FAlo A ZAAF A3, Streprococcus mutans
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Table 1. Inhibitory activity of Lactococcus lactis 1370 on the production of water-insoluble substance and
bacteria attached to the wall of disposable cuvette

Tested bacterial strains Optical density at 550 nm
Streptococcus mutans (S. mutans) 1.765
Lactococcus lactis 1370 0.479
S. mutans + Lactococcus lactis 1370 0.848

Table 2. Lactococcus lactis 1370 affecting the formation of artificial plaque on the orthodontic wires and the
replication of S. mutans

Tested bacterial strains Plaque weight (mg) Viable cells of S. mutans (/ml)
S. mutans 13174125 7.6x10°
S. mutans + L. lactis 1370 6.4+2.3 ] 54x10°
L. lactis 1370 50x1.4
*: p<0.05

Table 3. Supernatant of Lactococcus lactis 1370 affecting the formation of artificial plaque on the orthodontic
wires and the replication of S. mutans

Tested bacterial strain and substance Plaque weight (mg) Viable cells of S. mutans (/ml)
S. mutans 125.4+10.6 - 7.2%10°
S. mutans + Supernatant of L. lactis 1370 8.0+3.7 :l 6.3x10°
*: p<0.05

Table 4. Soluble polymer produced by Lactococcus lactis 1370 affecting the formation of artificial plaque on
the orthodontic wires and the replication of S. mutans

Tested bacterial strain and substance Plaque weight (mg) Viable cells of S. mutans (/ml)

S. mutans 115.0426.6 4+ - 13x10°

S. mutans + 2.5% Soluble polymer 227714 ] 1.9x10°

S. mutans + 1.25% Soluble polymer 33.842.0 3.0x10°

*: p<0.05
B = ) FA| Streptococcus mutans®] A mlg lactis 1370% vl oF3F v ok A3 42} M17YS broth
7.6 x 108019 1, Lactococcus lactis 13709} 1 & Z 1:12 7}8}3L Streptococcus mutansE v 3R
W FA £ 5.4x10°0 2 9rigle AolE Yt AFAE HF FAE 80137 mgl B FAHA
(Table 2). t} (p<0.05) (Table 3).

FA)9 BIFa FHAY A3, Streptococcus mutans
v A Al F Q) 22 mlg 7.2%x10°) 1 1, Lac-
tococcus lactis 1370 v F A A A& 713 A3 =

Streptococcus mutansZ M17YS brotho)] 9A] 7+ H} ml% 63x10°0. 2 Hjck A AL 7811 L o
FetR e o FAHE ATAE HE FAE 1254 9} ojmj gl Apol= I T (Table 3).
+10.6 mgo] ) 32, M17YS brotholl A Lactococcus

AFx|ef Mt MFSof ojx|E= Lactoco-
ccus lactis 1370 Bt AtE{oliio] o5t
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Figure 1. Effect of Lactococcus lactis 1370 on
the formation of artificial plaque by Streptococcus
mutans (S. mutans). S. mutans (Left), S. mutans and
Lactococcus lactis 1370 (Middle), or Lactococcus
lactis 1370 (Right) were inoculated into M17 broth
containing 0.5% yeast extract and 5% sucrose in the
beaker, respectively.

S G F Su Po

Figure 2. Thin layer chromatography of soluble
polymer produced by Lactococcus lactis 1370. Thin
layer chromatography was conducted on silica gel
plate using acetonitrile. The supernatant of bacterial
culture (Su) was treated by 67% ethanol and dried
in 80°C oven, leaving the precipitate. The precipitate
was added with 1 M HCI (Po). S, G, and F are su-
crose, glucose, and fructose, respectively.

olZx|Ef YA MALo0|| 0|x|= Lactoco-
ccus lactis 1370 MM 2 M Za|oe| A8

Streptococcus mutansS M17YS brothol] 9A] 7t vj)
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Figure 3. Thin layer chromatography of glucan
produced by Lactococcus lactis 1370. Thin layer chro-
matography was conducted on silica gel plate using
3/9/1 of acetonitrile/chloroform/methanol. The glucan
formed by Lactococcus lactis 1370 (Lac) was methy-
lated. Maltotriose (M3) is a standard carbohydrate
containing o-1,4-glucose linkage and gentiobiose (Gen)
is a standard carbohydrate containing «-1,6-glucose
linkage.

Fotne o HAHHE 2
6.6 mge] 1

AFA 8 H FAE= 1150
, Lactococcus lactis 1370 A &
2 E2v 25%F 78t AFAH FHF FA
227+14 mgl 2 (p<0.05), 1.25%% 7}31d 33.8
2.0 mg (p<0.05)2. =2 745 9l T} (Table 4).
FAl At A A3, Streptococcus mutans
Hl Al Aol S2abE mig 1.3x10°) 9] 1, Lac-
tococcus lactis 1370 A4 =84 Z & 718+ 73
S 24z mig 1.9x10°, 3.0x10°2.2 84 =

=3

|+ (r oo H o2
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t} (Table 4).

Lactococcus lactis 1370 MM =2 Z2|H

Lactococcus lactis 1370 ¥} %F *J23 94 - thin-layer
chromatography 2 4 A & 2 3}, Fig. 22] Su lineo]]
Aot Zo] 3 a} AF-E B A} Fg. 29
Po lined| Al & &2 9 (polymer)E 1 M HCl &4
S M EHA TEFH 2L JH 4 de R
2.2 Ho} Lactococcus lactis 13707} 43 &
4 Eevle X299 FEANA 2200
(Fig. 2).

Lactococcus lactis 1370 MA 22374 9]
e dy 7=

Fig. 3¢ 4] M3 line2 a-1,4-glucose linkage S 2+
= £5%0] 9352 Gen lined M & o-1,6-glu-
cose linkageE Zt+= XL Fo] A3, 1 Alo]
 o-1,3-glucose linkageE Zt= EEFo] 9%
t}. Lactococcus lactis 13707} A 2 F0-L o
g o)A sle] 7F=E8) 3 t}-2 thin-layer chroma-
tography & 4 A3+ A3}, Fig. 32] Lac lineol} 4| &
2ol 2FWAA EolE TEFL FE a-l,6-glu-
cose linkage & Zt= T tlo)l o pf, ok7te] o-1,3-
glucose linkageZ- 2+ X =2 % H AT} = Lacto-
coccus lactis 13707} A3 270 o-1,6-glucose
linkageE 2t X =0l 21 a-1,3-glucose link-
ageE Ze Exgo| H 2 F 84 2FPWU

(Fig. 3).
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