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The effects of antimicrobial treatment on biofilm activity and component using
caries and periodontitis biofilm model
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Using ex vivo plymicrobial biofilms, We studied effects od novel toothpastes
and mouthwashes on oral biofilms for the purpose of treatment and prevention of root caries. S-PRG
filler releases ions such as fluoride, strontium and borate ion, which inhibits demineralization of
dentine and exerts antibacterial effects. S-PRG filler-containing toothpastes and mouthwashes were
found to be effective against biofilm bacterial count and activity (Am J Dent 2019;32:245-250, Am J
Dent 2023;36:91-94). In addition, our results as for analysis of bacterial community in

polymicrobial biofilms which was grown simulating root caries would be helpful for elucidation of
root caries pathogenic mechanism Am J Dent 2020;33:55-58

biofilm polymicrobial dentin demineralization remineralization root caries next generat
ion sequence TMR




700 )

Marsh 1 (Ecological plaque hypothesis)
pH
Nybad
Takahashi 2), 3 ,
, non mutans Streptcocci
Streptococcus mutans Lactbacillus ,
, Highthrough put
3)
S-PRG S-PRG — PM
CFU pH
12 mm 0.15 mm 24 well culture plate Lid
PM
S-PRG
S-PRG S-PRG 110.5 ppm
F S-PRG 50mM PIPES 0.2% sucrose PRG
S-PRG (110.5 ppm F) NaF
50mM PIPES, 0.2% sucrose F
SPRG
SPRG 4
PM
1 50 Buffered McBain 50mM PIPES
0.2% sucrose 24 well
37 C0> 10 % H* 10 % N> 80 % 10
14 10 48
24 34
48
(Cont )
No.206
SPRG
24 cont
0.2% 0.2C S-PRG SPRG 3
12 PM 5
12 5 12 PM
5 12
CFU/ml PM
n 10 One-way ANOVA
Tukey 5
SPRG
6 mm 1 mm
2
1y m SPRG 5% 950ppmF
A 2 G 950 ppm F 950G
SPRG SPG D 950 ppm F
950D S-PRG SPD 6 (n=6)
1

McBain 2005 0.2%



10 14 1 2 8

3 3 5 CPw
8 pH 9618-
10D F-71 Horiba
300 m
TransversalMicroradiography TMR PW3830 PANalytical IML
LD TMR2000, Inspektor One - way ANOVA Tukey
5
H
H
CFU
CFU/ml
Buffered
McBain PM MiSeqT™M, Illumina,
USA 16S rRNA
PM
Metagenome@KIN software
(WorldFusion) :
SPRG
[ 1] pH 12 24 cont
0.2C SPRG 0.2C SPRG 12 pH
24 pH cont 12h : 4.3, cont 24h : 4.2, 0.2C
12h : 5.4,0.2C 24h : 4.9, SPRG 12h : 5.5, SPRG 24h : 4.9 p<0.05
L 2] CFU/ml 12 24 cont
0.2C SPRG cont 12h :1.47x 107, cont 24h : 8.50x 107, 0.2C
12h : 2.20x 106, 0.2C 24h : 2.90x 106, SPRG 12h : 2.13x 106, SPRG 24h : 2.80% 106
0.2C SPRG 12 24
p<0.05
SPRG , PM pH
SPRG
S-PRG 5
445
SPRG
950D SPD pH
D p<0.05
p>0.05 SPD 950D
TMR D
950D SPD
D 950D
SPD IML Lb D 950D p<0.05
2 pH
SPD IML LD SPD 950D
S-PRG

SPRG



1. Marsh PD, Moter A, Devine DA. Dental plague biofilms: communities, conflict and control.
Periodontology 2000; 55:16-35.

2. Takahashi N, Nyvad B. Ecological hypothesis of dentin and root caries. Caries Res 2016; 50: 422-
431.

3. Exterkare RAM, Crielaard W, ten cate JM. Different response to amine fluoride by streptococcus
mutans and polymicrobial biofilms in a novel high-throughput active attachment model. Caries
Res 2010; 44: 372-379.



7 7 0 2

Masato Ishizawa, Kiyoshi Tomiyama, Haruhiko Hsegawa, Nobushiro Hamada, Yoshiharu Mukai 33

Comprehensive analysis of bacterial flora of a biofilm model in initial caries-inducing 2020

environment.

American Journal of Dentistry 55 58
DOl

Toru Shiiya, Aiko Kataoka, Kiyoshi Tomiyama, Fukue Fujino, Yoshiharu Mukai. 40

Anti-demineralization characteristics of surface pre-reacted glass-ionomer(S-PRG) filler- 2021

containing varnishes.

Dental Materials Journal 416-421
DOl

10.4012/dmj .2019-396

Katsura Ohashi, Tsuyoshi Sugahara, Yuta Katayama, Kaori Aoki, Tota Shimizu, Kiyoshi Tomiyama, A10(7-8)

Yoshiharu Mukai, Tomotaro Nihei

Effect of calcium phosphate glass on dentinal tubule sealing after irradiation with the carbon 2020

dioxide laser.

Journal of Materials Science and Engineering. 124-131
DOl

Kiyoshi Tomiyama, Toru Shiiya, Kyiyoko Watanabe, Nobushiro Hamada, Yoshiharu Mukai 32

Effect of toohpaste containing multiple ion releasing filler on polymicrobial biofilm regrowth 2019

and dentin demineralizationl

American journal of dentistry 245 - 250

DOl




Teranaka A, Tomiyama K, Miyake K, Ohashi K, Shimizu T, lIwai H, Hamada H, Yoshino N, Mukai Y, 9
Teranaka T, Hirayama S, Nihei T
Detachment of polymicrobial biofilms on glass surface treated with surface modifiers containing 2017

fluorocarbon chain

journal of current research

57249, 57253

DOl

Ohashi K, Miyake K, Tomiyama K, Shimizu T, Yoshino N, Mukai Y, Hamada N, Teranaka T, 7
Antimicrobial activity of a novel silane coupling agent consisting of a 2017
J Dent Health Oral Disord Ther 1, 4

DOl
10.15406/jdhodt.2017.07.00246.
Ayako Teranaka, Kiyoshi Tomiyama, Katsura Ohashi, Kaori Miyake, Tota Shimizu, Nobushiro Hamada, 60
Yoshiharu Mukai, Satoshi Hirayama, and Tomotaro Nihei
Relevance of surface characteristics in the adhesiveness of polymicrobial biofilms to crown 2018
restoration materials
Journal of Oral Science 129, 136

DOl
10.2334/josnusd.16-0758

13 0 1

Exterkate R.A.M

S-PRG

154 2021

2021




Exterkate R.A.M

155

2021

2021

Exterkate R.A.M

153

2020

2020

Exterkate R.A.M

S-PRG

152

2020

2020

S-PRG

55

2020




Exterkate R.A.M

Streptococcus mutans

2019

2019

, Exterkate R.A.M

Streptococcus mutans

2019
2019
o Exterkate R.A.M

S-PRG

2018

Exterkate R.A.M

2018




K. Tomiyama, M. Ishizawa, A. Kawata, K. Watanabe, H. Hasegawa,

Effects of astringent persimmon tannin on bacterial diversity of biofilms

CED-1ADR NOF (Vienna, IADR European division)

2017
1 Exterkate R.A.M
S-PRG
2017
2017
2 Exterkate R.A.M
2017
2017
s s s Exterkate R.A.M
2017

2017




(MUKAT YOSHIHARU)

(40247317)

(32703)




