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Dental-caries is caused by the acid produced by plaque-forming bacteria.
Fluoride is widely used to prevent caries in various ways around the world. It has been reported
that fluoride inhibits the acid production and growth of most oral bacteria, such as oral
Streptococcus and Actinomyces. In this study we focused on the caries-associated bacteria,
Actinomyces, Streptococcus and Bifidobacterium and examined their acid-producing activity and the
suppression of carbohydrate metabolism by fluoride, while considering the physiological conditions
of the oral cavity. Our result suggests that Bifidobacterium, which is an acetate-producing
bacterium, might induce and promote dental caries through a different mechanism from

lactate-producing bacteria.

Storeptococcus Actinomyces Bifidobacterium



2= E

Actinomyces

Streptococcus
A
: 65 1/4
il | 60 50%
RARKRT/—NWENVE M (PEP) E’)lve'/"
BH@ .
WKW Actinomyces
S.
e mutans Streénlfﬂolcaoccush
ST HE% ] pathway
-8 Actinomyces
(Takahashi and Yamada, 1999) Actinomyces
in vitro S. mutans
Streptococcus
Actinomyces

22{chBH L AH OMR~OER

- @M (900 ppm) QLMD ELNRELTHRMSATND)

<R OM (250, 450, 900 ppm ) TFANROBERLRA

“MERFHH (9000 ppm) Ll “INAQT S MR R
BN~ DR
I9-28m

+ LI
2vEm
IRL¥—BEER fRMEDE O
HAOM BE L0
TS5=IBRON R R0
M M
Actinomces  Streptococcus
CE-TOFMS
Bifidobacterium
pH
N2 90%

H2 10%, NH-Type, Hirasawa Works, Tokyo, Japan
Actinomyces naeslundii Actinomyces oris Streptococcus mutans
pH

Bifidobacterium dentium  Bifidobacterium longum
AUTO pH stat model AUT-701, TOA Electronics, Tokyo, Japan

10

pH KOH

Shimadzu Prominence LC-20AD,

Shimadzu Co. Ltd., Kyoto, Japan



The amount of titrated KOH (ul/OD)

pH

25 "
B. longum pH 7.0 % | B. dentium pPH7.0 % S. mutans pH 7.0
—0-G() F(9 —0-G() F() —0-G() F()
20 |—#-G(HF() 20 [—+G(#HF() 20 |——G(#F()
—&—G (+) F 20mM —4— G (+)F20mM —a—G(+)F2mM
—e—G (+) F4OmM —e—G (+) F4OmM —e—G(+F4mM
—a—G (+)F60mM —.— G (+) F60mM * —a—G(HFEmM
15 | G+ Feomm** 15 | G(+)FsomM** 15 | G Femm**
10 10 10
5 5 é 5
0 . , /
0o 2 4 6 8 10 o 2 4 6 8 10 o 2 4 6 8 10
min min min
25
B. longum pH 5.5 25 | B. dentium pH 5.5 2| s. mutans pH 5.5
—0—-G(9 F() ~0-G() F() —0-G() F()
20 | —+-G(#F() 20 |~ GMHF() 20 | ——G(#F()

—a— G (+)F2mM

—e—G(4)FamM

15 |—=—G(HF6mM*
—— G (+) F8mM**

15 | G(#)FamM*» 15

—e— G (+F04mM
—=— G(+)FO.6mM*
—— G(+)FOBMM**

Streptococcus

CE-TOFMS

Bifidobacterium

pH 7.0 pH 5.5
S. mutans
pH 7.0
pH 5.5

S. mutans
Bifidobacterium

b 1o 1 50 1Cs0
5 § / s Bifidobacterium
, e = S. mutans 6.0~14.2
0 o - . .
0 2 4 6 8 10 o 2 4 6 8 10 0o 2 4 6 8 10 BlfldObaCterIUm
min min min
Bifidobacterium A. naeslundii A.oris S. mutans
pH5.5
Bifidobacterium “ ?
6-
ATP
/ Lactose \
Leloir pathway
& < | Galact pKa = 3.8
i | pKa=4.8 pH
ABC transport ﬁf{; o Galactose 1-P
UDP-Glut
system C UDP»GaIaCcol::e
Lactose. oy Lactose < | 1P AHZA- +
Sifidi dhumit | Phosphogiucose isomerase H + AH
Fructose 6-P w Fluclose 6-P A_
Transaldolm
p 7-P Acetyl-P
Ribose 5-P I Xylulose 5~P AcelyI-P
— Ribulose 5-P —*
3-p <
P 6oH - .
MFS 1,3-Bisphosphoglycerate Bifidobacterium
(Major Faciitator Superfamity) ADP PR
Lactose.
5 D Lactose
H* ]
2-Phosphoglycerate
Glucose Enolase
:::. "> Phosp p
H

Acetyl-CoA Yl Ace!yl P

J

{ Pyruvate |
|ior o
v v v

Lactate Formate

Acetate



1 1 0 1

Manome Ayumi Abiko Yuki Kawashima Junko Washio Jumpei Fukumoto Satoshi Takahashi Nobuhiro 10
Acidogenic Potential of Oral Bifidobacterium and Its High Fluoride Tolerance 2019
Frontiers in Microbiology 1-10

DOl
10.3389/fmicb.2019.01099

Porphyromonas gingivalis

61

2019

Yuki Abiko, Atsunobu Sugahara, Kazuhiro Murakami, Junko Kawashima, Nobuhiro Takahashi

Dental caries-associated glucose metabolism of oral Bifidobacterium

The 13th International Workshop on Biomaterials in Interface Science

2018




http://www.dent.tohoku.ac.jp/news/view.html#1507

https://ww.megabank. tohoku.ac.jp/news/33886




