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BikEE (mottled
teeth)

EADWAYE A
(dental fluoro-
sis)

DRENRI T =T v TENT LE o0, 7 MBI X A7) fl
FRRIREICOVTEMAFAET AT LOHETHS. AT, 7y HREHER
EDOREYE, T oM ORB L OFISHTAEHEZDA A=A L, 7 vt
D) FBICBI B HEHBEICOWTERLW,

I. BT vEMC LS CBESE (B7 v FRE)

7 v ALY O\EHERNC X B 2P ERERE, WL, B, B, SRR
B EThHDH. TOLH BRIERE, WS T7 v AW IE S VS 7 A A F
YEBELTEANV Y AMEZERT 5720 EE2 0N Twh. AlhEsR
BRI, 74t bU v s (NaF) 250mg TH Y, 1 HERED 250 % TH 5.
i, 1ppm @7 v ALz EELHEK (7 v LRI S 7Rk oK EK L
NIV) 250 U v Mk BD, kT H/ARICBIT L) EFHiolzonT vk
Wk IH 7 E ORI R A DT R IT IR 6 v, 3stE & LT, 5000 mg
Gg) MEEEhTwna?,

—J5, 7o tic X AEMEEE LTIE, 7 v EE (BHLE) L7
v FIE (BERE) 2595, 7 vAEWIEARRICIRIRE NS &R 0 2/ L il
MAMICHLD 2 FND. B7 vHEEX A ¥ FhEDOBIGFHITRhE L & Ol
W5 & o BB AT BT, 7 vt A F VIBENEVEEIKE E
WIChb VBTS2 EICEVIET L. BHLEE L CTEREIEIT 5iE1E
HDOL DN, wih, BRSLHEEMFOR L EICHERL, EHEEL X /2T
DX %HEEIE, 10ppm L Vo 72E L EW T v b4 + VIEEOfEKZ
RIMIC D720 THEHIL25E8ICOAELLEEZLNTVAS. L2235 T, it
B2 72 #1512 B0 B8 OKEAKBIUZBWT, B 7 v EREAIE S 5 heMEIE X
b T,

I. /07 vHRE BIRE) ORE

BER B T MU BT A D TH A, 1900 FEACWEE, KET v F—[LIRD
Moo T FCRZELZEREM McKay & Black 124 - C, JEBFEACHGEL
THEOWPROONLZ s, Mk F AVEREEASH L L CRERE
(mottled teeth) HAHWiZau T FEEHEE LTSN HHI1E, BEIRNE
X, ORI TH LMV AT L L, HMIEIiE2ETA L%
RE L7z, 25612, BRSPS AT 25 OBEKD 7 v bW 1 & 23R % Hl
ELZEZA, ZLVERE (13ppm) (HADOKEKIZO0L ppm) THDHZ L
BRASPERST, T s, HKEKPOERE 7 v LW AR R O 5 K
THHZEHIHHL, o7 v #EE (dental fluorosis) &g Sh7z"?,
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B/ ETvE

T SIS B B BEIRE O L FEFEEDS, DHENI BT % BEIRMG D 9 D
W (1930 4F) THHYY. 1971 A D, UBHIBERICB W TNEOBER
dAHEL S, HFKREKIEE T2 LKETOT v FEA F VIRESENI &
PO E o7z, BUE, DUFICRHET 5 L9 % Dean (1934) OO 7 v K
JED 5 B O EENERSICHW SN TWAY, B (questionable) © 1F
HHRIFANVEILVETARBEO b ORALNS. TBE (very mild) : H
WSS O 25 % LT, AHfidA o wv, BE (mid) @ AESIP R L
LI DS0%HIEE LD L. BHOBALNDL T LHHSH. PR (moderate) -
HEIMARMOIT L A LR E, NS RMERE (pitting) BAbhbAZ L b
b, BOBRAOLNLEZ EHDLH. BEE (severe) : Audfid 5\ id & L 72"k
SR, T F A VEBEAENEN.

—7J5, 1953 4FRICIEAA (B BRATTEA) 255 E L2BEIRE 0 541X 4 B R
THbH. WIHOHBEDEIGED SN AHEE (M) 25 sl 07 iR M 5
RO ENLHEE (M) FTHEINTVS

M. BHEFEREEE L TOT vLHDHHR

7 AW X B2 EBEEBEIMERICOWTRPHI» LM S TB Y, 2tk
73?&67)%']'57%%&??5’] WHBEREEE LTS TERY. 7 vt A

T 0%, BEMREOFWINEIHTAZ LI D ERELMNE TS LE 2
5N TW5. Riggs b” B & 18 Haguenauer 5% 1%, HIRHBEHBREREERE L
TO7 ALY ONEERETTHRBE N T4 TVORREHEL TS, €D
WRICLBE, 7ot 53, BEECKETHTOFEE LN &, HiRg
BT T S 2 M2 H 525, HADAOEITIZE LAHNS 207D
5E L7z LLEOBRMZEEREY»S, 7 v oS HEERHRKE L L TORHI
BEHOBETHHEEZOLNS.

7 v ALWIRIMAKE R DEIT TR T AR ROV, HP % GREK
FEAEREAEE, B BdR) PR E R E 1T T 3Y. REB L O%ET
FRZIME AT b RHBRRIIZEY Y 12X 5 &, KEKBMD 7 v 1L
WEDEWRDPFHTELE VSR I T 4 THRHRIIETFT VRIZZLnE R
IBDTH o7

V. SEBAFREDI=D T vFEDERHA =X L
BRI T A AR mEE I FaF 7287 4 b [(Cap(POy)s
(OH),) TH5. Coev Fuxy 7354 MEHRTAKEEZ 7vEF

VICEEEN, 7t a Ty 4 b [(Cap(PO)F,) &b, 70 FaTINg
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Mz 2V SR EO HRBEICKELFS T2 (K1),

X5, 7yREIETI—2 (W) hoOMBEORRHEMEL, FI—r
SerBRA DEEEAZ Ty 7552 LICLY, YMTFHMIREETS (K1), Thbb,
TvFEAF Y (F) &7 vibkE HF) & L THBEORAEHNICAS. HF 3
HANTHT T vFEAA %), BERBETHL L) 7— ¥4 HEL THER
WEAREIE T 5. F£72, HF PWENTT v FEAF VLR DBICIEKES 4
v (HY) 4L, MEFO pHAMETFT 5. 2512, 7yHRA 4+ 2iE, WHEN
MHKFEA LY (Faby) ZPE$ 5 H -ATPase (Fu b R>7) [
EFTHILIIZEY, WERNPpHOKTZHMET S (K1), ko7 vyF#EA+ >
S BRI OIERIZ XY, ) BUEKME IS BT 2 REA RS X TR RE 2T &8, B
B QIR EEASIRES L, RN B TPHRREBETELLEZLN
%11)‘

V. 7y AEHDERISAIC L % 5 ERTFRh

1. 7 vit¥ERmEmZEH
7 v ALEEE 7 ALY BRI ®AT L, WHR OO AOVE RN K EREZED 7 v 1Lk
Yy (9,000 ppm) %, BFFERMS L A AELICK D ERBA T LICLD,
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3 ) 1 f
-  EXIEDrTED &

'i 58] 250mL LW

B2 7 tkmkai (), 7tz Ed
I () B X OBl ()

IR AR 5 255D TH A, NEOBEOH B TIRTO®IZ7
VALY SeAfi 217 & L AR TH 5. 2011 F O kb B ERF A RIS
XL, 1Eh 5 15RMICB T 7 v tWEA 2 2 - HEDEE1E 635 % &
L Twa.

7 AR R A AL, 2 % NaF (7 b+ hU D L) BESFELTH
WHNRTWS (H2). BREFREICE S L) eIz, BBEH420~30
%L ENTWBDS, ROFIA S HHENIAT - 723584 TiE 30~70 % D ) il
ERPHE IR TS,

2. 7y itxkO

7 v AEEE, BHD A VIEE 1 BOFETHOL, HHEowRORIC
TIWA F V2RSS LI ETH50DTH D, HITNFARADLERIIAT
VT TTHY, RETHFRICBOTHERNNICEBT A2 L ETH
. LHL, COREOFHCIEOVPHNTTEE 4D EE 25D T, kK
SR % ) BT e LCREA TS TH 5.

FHFEE LT, 5~10ml O®OEEZ ITICEHR, TRTOHRMIZWEDRS X
AICIHM 7277271 &H®OL, HEHLEMIHETH S, sEO% 30 4
BRER) BV EEZ 5. PRHHIE, B 1 EED 02 % NaF 72135 HiED 005
% NaF 242 (X2). 5ampHzR, brEO#HETIE, 29~79 % &
ENTWRY Lal, +0%)thPHisiRzE2 72010, HEHMS 10
FELL L O ERIALETH L. T, R EOMEEMER 7 v LkD
FERIRD (2012 4F) 2R CTAH B E, BT O 782 ftifkiZxt L THIHAIZ 12 f
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3. 7 vt &R

7 AL A EHNIRER RIS TOX V7 X TIZE 5 PR FEE LT,
Rk D JeHE G E T 1970 42 5 23ISR L, /NE ) o B 2R % 3 72
BLAZEDNBLFHEEINTVS. bAEEIZBWTDH, /ARIZBWTIZ S0 %L
EoFER T AR EEERN ZMH L TWA. WEHO7 v, NaF F7-
& MFP (E/ 704w l) YEEF bY Y A) %01 % (1,000 ppm) BT THA
T5ZEIEERERBHFECLIVEDSON TS (K2). 5 Mdphlzh R,
10 7 ENZ 72 B RIS 5 23~32 % & i s hTwapY o,

VI. 7 vt £HIcHIC L 2 S8aFRF (KEk 7OV F—23))

KE D Dean (&, KHEBEFHRA (1940 410 OER%2 L &2, fbkdo
7 v #A K VIR L 5 DMFT 8% (O SR Lo 7 v FEHRHE
DBIRE AT L7207, ZORER, REKP D7 v A F ViRERED 7 v
FEDRERN & OMICIEOMMEAFED b, —J, fkbkbho 7 v 1 +
VIREE L ) phRE ORI (DMFET #6850 & oBICIZBEOMBED D 5 2 & AR S
Wiz, Uk Fronl, KEAKTD7 9L+ VIBEIZBWT, BADD
P E D261, 2OWOT7 v REXFIZEI SR VIRKORER IR
lppm TH A EVRHLNEEIN. O ENS, 1ppm O 7 v ALl % KiE
KIZEMLTHOEEFEIL & 9 &3 5RAPKELHB L O F 5712 T Tbh
72, 7 ALY OIREKGM 15 FEHOTAEIC L B &, IR & R LT 50~70 %
bW DMFT $88&2 R~ L, 7 v ALWRMEKEIK D 9 83 Bhigh s Ik S 7z
BAET CHESNKER 7T F—Y 3 v ) PRI, KAH T 50~60
%, FLHT40~50 % & ShTwaY,

WHO ZKEAR 7)) F—2 a Y &2ERLCTBY, WRT2T HE3ET7 TH
AU EOANADAKEARTOY) F— 3 vORBREYZF T3S, —J, biHE
TR 7 AW L 2HEITOWTORFENS, KEKT7TY) T7— 2 3 VIEKE
EWANTL2ERS N TORVOLRBIRTH 5. 2000 4F, JEA @4 1ZKEK
70 F— 3 YIZOWTOFEMIIEE W HEERICHLTIT) 2 e 2 RFL
7z, LAL, 2011 4R, T4 7 v R - &fiodikzko 257 E] 28
HARELESGS 2 ORI SN, 7otz o Come L Tns. 2o
P OREZ T 5720121, BAERE CGRRERFfESHEE) 5ok
FY E2BRENZV, DD X2, RIBTBT L7 WL 5 ) FHio
IR THTHY, SHEFTEITHEL LK BEELRDH L5725 9.
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Summary
Hard tissue (tooth and bone) and fluorine

Nobuyuki Udagawa®™, Midori Nakamura®,

Hiroshi Nakamura™*

Fluorine (F) is a natural element, widely present in our
environment, including food and drink. Inorganic com-
pounds containing fluoride ions, with elemental fluorine
being an anion, are called fluorides. Fluorides have tradi-

3 ZJUACE S NI A

tionally been used to treat osteoporosis. In addition, they
are clinically applied for the prevention of dental caries,
with significant effects. Acute intoxication due to acciden-
tal ingestion of a large amount of fluoride, bone fluorosis
(osteosclerosis) due to chronic ingestion of excess fluoride
in drinking water, and dental fluorosis (mottled teeth) are
known to be adverse effects associated with excess fluo-
ride intake. However, pathological conditions, such as spi-
nal ligament ossification in bone fluorosis and white tur-
bidity, as well as coloring of the tooth surface in dental
fluorosis, are rare events. Currently, the prevention of
dental caries with fluoride remains insufficient in Japan,
therefore, it should be promoted in the future.

Key words : fluorine, fluoride, osteoporosis, prevention of
dental caries, mottled teeth

* Department of Oral Biochemistry, **Department of Pedi-
atric Dentistry, Matsumoto Dental University
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