(Fluoride) 17 (Periodic table)

Halogen (Chlorine), (lodine)
Electronegativity
(Chemical binding) (Cations)
(Fluoride salts) Fluorite Fluospar (CaF2

(ppm : part per million)

1 (Soluble compounds) NaF,

2 (Less soluble compounds)

passive diffusion
99%
(plasma) (lonic form)
(Total plasma fluoride)
0.7 24 (micromolar)

0.01-0.05

(Bromide)

HF, Na2PO3F

CaF2, MgF2 AIF3

Acid dependent

(non-ionic form)

2 3

(Singer and Ophaug,1979; Newbrun,1986; Ehrnebo and Ekstrand,1986;

Oliveby et al., 1989; Fejerskov et al., 1996)



(Leverett, 1982)
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(mineralized tissue)

(hydroxy ion) (hydroxyapatite;CalP046
(OH)2 (fluoroapatite;CalPO46-2)
(Aoba,1997)
(Sodium
fluoride), (Stannous fluoride)

(Acidulated phosphate fluoride, APF)

(Fluoride
outhrinse), (Fluoride toothpaste) (Fluoride gel)
(tablets), (drops), (Fluoridated salt)

(Fluoridated milk)

(Water fluoridation)

(proliferation),
(differentiation),

(calcification) (Robinson and Kirkham,1990)

(alkaline phosphatase) (Farley et al.,1983; Wergedal et al.,1988; Khokher and



Dandona,1990; Nakade et al.,1999)

(Lau et al.,1991 ; Kassem et al.,1993)

(extracellular matrix)
(healing)
et al.,1995; Kleerekoper,1998)

10 (IM) 0.2

(tyrosine kinase)

Caverzasio et al.,1997)

(cell membrane)
a, P y subunits P y subunits
a subunit
membrane a subunit
a, as CAMP

a,
G alpha protein subunits

complex
(osteoblasts)

CAMP

protein kinase, Erks (extracellular signal-regulated kinases)

gene transcription

G-protein

membrane

(collagen)

(Briangon and Meunier,1981; Ohta

[ =52 pM)

(Caverzasio et al.,1996;

(Fluoroaluminate)

3 (trimeric subunit)

regulatory subunits

G-protein

GTP

a subunit as

secondary messenger

CAMP

G alpha-GDP-AIF4

G alpha-GTP complex

G alpha i proteins
3 mitogen activated
p70 S6 kinase

protein synthesis

pertussis toxin-insensitive G proteins

cytoplasmic protein tyrosine kinases
2 (Src, Pyk2)
osteoblast proliferation and differentiation
modulate adhesion properties

al.,1996; Jeschke et al.,1998; Susa,1998)

focal adhesion kinase (Fak)

osteoblasts

proline rich tyrosine kinase
Erks
Src, Pyk2 Fak

(Burgener et al.,1995; Imai et



, (' hitford,1992)

25
(Véron et al.,1993)
(Pulp cells)

(differentiate)

(Yamamura, 1985)
Nakade 2
(Nakade et al.,1999)
Veron glass ionomer
lining capping materials

(Forsten,1990; Tam et al.,1997)

(Thylstrup and Fejerskov,1986; Katsuyama et al.,1993)
24 ( 4.3 )

( 1 ) 1-2 (Momoi and McCabe,1993;



2urn lv, a

Mitra, 1991)

(growth factor)

(growth

factor)
(Lynch and Giannobile, 1994)

? ' - (bFGF ; basic fibroblast
growth factor), (PDGF ; platelet derived growth factor), (VEGF ;
vascular endothelial growth factor) (TGF-P ; transforming growth factor
beta)

(Nakashima,1992; Shiba et al.,1998)

- (bFGF  basic fibroblast growth factor)

(Nakashima,1992) FGF family

7 acidic FGF, basic FGF, int-2, k-FGF, FGF-5, FGF-6
kératinocyte growth factor (KGF)
(heparin) heparin binding growth factors -

FGF 18-25 (kDa) (Prats et
al.,1989; Florkiewicz and Sommer,1989) 155 ,
heparin 33-77, 115-124 130-155
basic residues 27-31, threonine 121 lysine 132
bFGF point mutation
mitogenic activity recombinant bFGF
27-31 plasminogen activator inducing activity

(cultured endothelial cells)

activation domains 38-61 82-101



mitogenic activity FGF

receptor (Miller and Rizzino.1994) - 11

Receptor and

Receptor and Hepa:in_!:inding
Heparin binding
“Activation* *Activation®
Domain n
CUG starts AUG start
H [+] Q +] [+]
% o \ ///
SN il
-40 -20 +1 20 40 60 100 120 140 155
Gly-Arg PA-inducing
Repeats Activity
Conserved Cysteines
11 -
[+] basic residues
- (fibroblasts)
(cell lines) (endoderm), (mesoderm)

(neuroectoderm) (Chaproniere and McKeehan,1986; Maciag et al.,1981; Chen et

al.,1987) )
(Montesano et al.,1986; Folkman and
Klagsbrun,1987) ' - 1 '
(endothelial cells) (survival rate)

(Harnett et al.,1999)

(dentinogenesis)



(polarization) (Cam et al.,1992)
(TGF beta) (IGF) (Martin et
al., 1998)

(FGF receptor) (Peters et al.,1992)

(PDGF platelet derived growth factor)

(PDGF ; platelet derived growth factor)
(Raines and Ro0ss,1982) (Lynch et al.,1987;
Tanaka and Liang,1995) (Lepisto et

al.,1996; Shiba et al.,1998)

(dimeric
protein) 2 (PDGF-A chain)
(PDGF-B chain) 3 - (PDGF-AA),
- (PDGF-BB) - (PDGF-AB) 28-35
(kDa) (Bowen-Pope and Seifert,1994) -
(Lepisto et al.,1996; Pierce et al.,1989) (Lynch et
al.,1989; Wang et al.,1994)
(Fibronectin)
2
(oligosaccharide) 220-250 2
L (hépatocytes)

(endothelial cells) 2.



(connective tissue)

(morphogenesis),

v ' 1
(Greiling and Clark,1997)
(fibrinogen),
(proteoglycan) (integrin) (Yamada,1983;

Milam et al.,1991; Uitto and Larjava,1991)

(fibronectin)



(Hypothesis)

(fibroblast)
2
(Objectives)
'3

(culture)

48
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(Research design)

(experimental study)

18-25
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