J Korean Acad Pediatr Dent 27(1) 2000

ol - Zehe - UBH
N gohetm Azs dopxtemy B Xo s e
—— @exs
%Ami A Bae st ANAoR A4 BaE AU §UH] $4€ dPelE THE AT T A
& o1l B AL AUSE BUHoR ol A o198 doslie 3. WY AT AHEESE dod £

2= (Orion, 96-09, U.S.A.

zh+wﬂﬁamﬂ4 PAES doTH Bt AAP BAFE oke e ol Fasta ¥ 4
et

oHF B2e WATE 43 T 4 Y& VY WA PPo Rt AYD WBHE O BAFED ZHAE AL 5
%tk Webd B2 ¥ Bao] AW ARV QY o) BAFES vmstna, 799 4 dAE e Az
THE 8% BANEA - YET  BAE BESN S T 12 ¢ B4 Img BET, 27 ¢ B4 2mg BET, 37 ¢ B4
Smg H8F, 47 | B2 dmg BET - & B4A F AZse] 12 av) BAFEES HMDSE o] 88 33 So)

1. dz2T ol B4%Ee] 732 0.707ppm, EZHAE 0.362ppm ©IATh
2. 4% & 3¢ ] BAFEE 47(4.076ppm), 37(2.400ppm), 2:(1.494ppm), 13(0.362ppm) £ ¥t
o 2AERH 1, 2, 3T d22H vaA] BAH foAtE BolA| ggkovt 42N E EAEA] TR
94 A =%TH(p0.05).
3. Folg Bage St wel ol BABTE FrhHo] S e, EAYRE F94 IA A fAER A
AERE e d2rd 547 FoxE Bolx &gt
FR0 : 8, BavlE
[.M 8 9] ZAAE Hole AL of3 A4ld, F4HQ EAAE
Aot} ole| g $Ald ke Hgde] AFes AeAl
ae g2 %ZP_ F 2 AelA 13UAZE B 9 o] A A A =2 710,
—’-1°]‘:} mebx Tt TEE A8 T AR wHdn) a8 BAE XS EXE A FYsAY AF 2
4o U 7‘]-‘4“@;@]"14 TAL WA ] 9oz BAav) olde] BAE AVt B&3 AL T E4Fo| Jehdr ¢
Y59 ol A&EFHoE =old gV 0 & %_/f_ XA 0 d BAFE 8 Arld £4& T AAA Fgkoz gy
E FF8] A% At ALHAY D FAhFR e Xoloqk of A&A v, AT, TFE, ¢ 718AGE, T AREE ¢
&S E 7 Jde BhyEuyel A=A o731 AWAQ) E485S sty A& A AEtT
Pendrys?E 2] %Z-:ﬁ}i 218 Ao FaE ) ANA EX7E S doZ 4 Jui® . wgkd FAGA N whake]
% EFHE =¥ A% dapH EJ’F— ZF5HQ gvjoln a7t R B 712 438 Fef2 I3 EAR /-
RhAo) 71 obFol A AAR EhX ke A EJ—}Oﬂ 7180 AEE o Ao} EAFE doI|7|& ) HIE o
dzxgtia ot dAl EH-rl"\i‘-f] F7Yell A Xol9-AZF fH 23 BAFe FHEL dFET BA AT Y FA9

62




™. Horowitz®& Au]2Ql EA2 doy= Ba %9]
3} A 7} Z7k8ha QIThT B389, Leverett’s

THEE ST oY O Axde & ¥t 019;1;}1 39
o} Pendrysﬂ Stamm”2 &3l X Pl T BAZ &
&2 Dean®] Aol Hlgk 108} F71% Wk B3
AFqelXe 40% F=9 7t 23dn Rasac
Horowitz'9% B4%2] S7h= o}%7]d] A 2ax|dale
o] Ao st

A, 19773 Michigan FolA AHoz Qg

go.

FTAIA o
Ageldl 8271 FFo g Hrislo] o] BE wlil Al
ol 243 FESFAL By B39 19783 New
Mexicod] A1 FAlel 3oz <lg 7\%‘—} Axel o
A, TE, BE, 28A%F 59 T4 i3 B
AE A B89S o dolue 34 B
ol EA AATL Ao} Eg
Ve 78t BFe] Bae o
A el $4ERE Ay Ei—z&% "a.—ﬂ 7 &e
A4 B2 ¥E ol AL vl$ Fo8 P2, Whitford S
W BAFS o)A ¥E A BT 7| EAE 5]
F 0.75~1.0mge 2 ZAI3l9t). 1986\ v]=4ola}8t3] o
"1“ AoHEiFg ety A8 el HATe  Bawy
< 0.10mg/kgE 94 &olok dotn #4841 Fejerskov
S92 FA o 2e kol 0.03~0. 04mg/kg/dayE otd3 &
a3 71Ee g Badig. 511 Burt'®$} Ophaug 579
HBidxe Hd E2HAFE 0.05~0.07Tme/ kg/day=
s k.
o’ B4 AAFL IFHY F e WHosE Aol
U A2 wEEe o BAa¥EE S8 Ao Eﬂiﬂc’]
gl A tiAoE 3= AddMe AR Wiy 13
el AFH7t S0l H Fo = g viEHE &
2 SA5k= ol ol AMgHA sith Ave AFe %ﬁ}
A A3 v g3 A G Aofel A9l QU EAEEES ZAs
o A4 BAFRe wEse 2y B4a%we Audi
B339 Rugg-Gunn 592 0.8~1.1ppm9 E348
HEE Sri-Lanka®t 929 44 oJolEoA 22 A sl
2E5E 543 47 Sri-Lankad] AFshe ool 3
T Wl EAFEIL Gt 3-8 BuslEA o 7]& Ajold
o3 A 3 F] Aol 9} 2l 9)9) T2 BAd o8] 43
g 4% old| 7A@t 9t Heinze $°& Batd
Wl gl B4% =71 0.9ppm, 0.64ppm, 0.02ppm S
2 7] g& Al A9 AFshe 5~2449 BAAEA &
& A3 TEE S A s BEasEe 7L 747
1.31ppm, 0.88ppm, 0.39ppmelth B a3yt =
Freseniuse & 209 AFNIAEAA 1055 24
7t A9 gle £, 0.5ppme £27) TFE &, 11ppme 24

iU

l"

o i

m{m

NMEIFE EAZRESNR0TIAN 23T 3T o 24n
T 3R A5t e 5 E2UAS 28 5T 249 AA

63

CHstA-obx|2b8tE| x| 27(1) 2000
Atolel] 73t AFBA 7T AR Th S
AUALY #E AFE /‘1i e
A 8 Bx 1%%
A AR GE e

olx¥Y 1 Fte &
T A Qo) AFdhe didAte]
H @A™ A2 & gt
25 -‘?—04‘?} T gy 4 ulEEE vl
o] FolH T}, o]o] HAg 22 APl
2 HgA7 3 A 7h s mE e B
Aol Basle Hiolth,

= 2%, Rickets, Acidosis 52 A4l
%01] WS FE oug FIE glon F+
4~26419 2178 gz THS AE

3 BT AFs vES G Ay
oFS A28t o 3t BARZA T AMSt T YA ekt

2. AFXE

EA9ez o) 139 2.2mge] BIVYEEF & 1mge] B
AE XD e EF El%%( AAoh) & AF-eF T

3. it

1) @7d3A=<A
SR &b 2/F

A 979 A2 4ol P2l

2Ygo| £ 4E 4T 79
2 34, 5 59l ABRE o hn 2T 44 44
o ) Bgalx gor e BrAGe o 33 I
£5 Ao] 252 AASY

= B
NG

2) 4YT 43

(1) 2R-AZRIAEAAN 792 Y ok A 8F A
Aolol F2FEE BY3 RO At

(2) AR A 2o 4YF 13(0.014me/ke) S A
%) gl @ % 2 ogd o 3 22 A3
fo BrEEE FYote] WET BT FEo £9F 3
SEZE =1~7é Py

(3) A2-AE% 24(0.029mg/kg) S BEA F 173
FU9 PRz af BAEES SHAT,

(4) A3Z-Aet 33(0.043me/kg) & B8N F 123}
FUF PRz ) BAEES 23

(5) 428t 44(0.057mg/kg) S E4A1Z ¥ 17
S PIoR L BLFES YA

=
=
2

3) AFE 2%+ Whitfordel o8] ¥3dg HMDS (hexam-
ethyldisiloxane) & ©]-43g gt o u}a} AgaAn the



J Korean Acad Pediatr Dent 27(1) 2000

3} Zo] EA3l5tt. A8 1ml® DDW 2mlE nonwettable
polystyrene petridishol|l ¥-2 ¥ petridish 749 % 713
7)ol vHd-bE ol gt WA FHjE o AVQIRR
1~2mme] 73& THE 5729 WHd 0.05N NaOH 5048
6 719 F2d HEE oA & F F4L ey vy 9E
o] & HMDSZ ¥319 3N H,S0, ImlE o] 7H& &3] ¥ &
H FA vidd e s e et} UHE petridishE HH3)
AE agRo] 2o gdo] F 4o =F 3 ALoM 12~
16712 A 71T, B2 71 5 petridish 4 £33 6
7He] 2ol 0.15N9 acetic acid 254 E H7}sta o7)9)
DDWE @A % 10047t =% & H o|AE& pH/Ion/
Conductivity Meter(Model 50, Fisher Scientific, U.S.A.)
9} EAol 242 (Orion, 96-09, U.S.A)S2 mVE &A3l3
EF349 curveE ©] 83l ppme & gkE}

4) EFLAY Az Y BFETH 23

100ppm EAFEFLAS 8)434 10, 5, 2, 1, 0.5, 0.1,
0.05, 0.01ppm®] BAENS A2 5§ FEF 53 A
3to] Bho| ATl EFFHE ZUHF concentration

vs mV).

5) Ba¥=e A& 334 wEZH s Jaa< 9l
3 A€ SPSS/PC HFH BAZZIYL o] 83l A}
.

. AF7AA
1. =22 2 g4
B &S 0.707ppme] 2 EFA A= 0.362ppmo] ATt
2. 2250 F QU gy 825kl pig

S BA¥EE 24%A ¥ A 1204 1.051 ppm, 2
M 1.494ppm, 3TA 2.400ppm, 44 4.076ppm
oAtk EAYRE 1, 2, 3 ToAAE H2EH vlzA EAH
TS HolA] ¥stovt, 47oME 1.796ppmoE hEF
v BAR FRE HATHp<0.05). 28} A o]
el BE 2o o BAEE B2Td 5AH foxs
Holx] gsit}.

group 1

group 2

group 3 2.400 0.747 0.663
group 4 4.076 1.796 0.690
control 0.569 0.643 0.686

Conclppm)

Timelday)

Fig. 1. Fluoride concentratioh(ppm) of urine éfter different doses of
fluoride administration

3. QU E45% B719 XISHE

BA%A 3 g AEHe BE4FE 3719 AEHEE
ol 7] 93] Pearson FBAFE F3ATE A FHA
FE 0.7400.2 gizTR R4 A 3%k (p<0.01) €A
o] ABAFE 04782 A47te] RAE B ok (p<0.05)
ARG 8 d27Y T4 F3E BolA ¥ttt

T 9 ;o

V.

Obt

i o] e A FAE UE § Yt B4 34
A o] g-& PR B4t AE= o g, X, 7332l
B4t YoRIEE e Aoz Eao AAA ol&e Bivl
AHGAY th71FolM 55712 Eols Fol HE F4H
A3 g g B3 FAUE =g st Aol a8y
AR ERoz o]gd BAvl ANAoR IS FU|E
gt} Ekstrand®t Koch®2] A @A 5mle] 1.23% APF&
AR trayE o] 83t A el 483t A 87 F9
g Bavie A4 308 F A9 500 o]2¥]3 144]
7t Zoz k7] 59 10uio) 28}, LeComptedt
Whitford®& oFgolA] APF 4% 8l B4%ze B4
HE& 7t 10~208704] S7HE S BastaA ol2d &
EARFOR Hol dubAQ] 27 B4 E T x HAA
o8 BaErrt F7Rtta &ch. Hock $7°2 7dAl |3t
£ WA37] f8) ALk sl A X2l 683 BAE A

A F 42T E Helld AN E2FY 0.02~

0.506 0.524 0.480

0.551 0.600 0.613
0.550 0.714 0.660 0.629
0.556 0.751 0.634 0.777




0.05%E, 8ol 6A1ZF 74A) 0.02~0.06%<) 2422 A2
3o 2oz FHHE BaPo] 8.8%0 o2ty %n,
Whitford$} Ekstrand®& ¥4¥H8 9l alginate QS 247t
F ) BAEEE BT 264, S BAsEE HF 2.99
7T Bl 489 BXoR AlgdE BAR A

‘HoE FrEE s

Tt AdFog fYHE AR A5y g
East BEARZA, AEYE, dRER) ge B 43
(40139 Eau A44Q BaA% 5) Eo] gik?. Ao
019 FHUZE 79lE BA2E O, ®o 2o iz slss)
H T8 ZzAo|Y Az g U8 Aae) gure Zo
AZHAY 22 w2

oA Aol fdE Bao F AAVHL 22 EsjAo]
. McClure?t Kinser®E A4 2A%E7} 0,504
5.1ppmel °|2& A Qd] A3 9IE 1,900 9] 3 FAolA
S BAFEE SN EY 48 Ba9 o 20%E Uut
Aoz 3A3t Fo] 82 wj2@ckn 319t} Marthaler £2'3}
Whitford®& B34 MY AFeke B4 3 g2 wage
F9] vl&o] o 50%etn Stk E ofd thAIBA A o=
R RR kA3 AYoA o] W L2 41~4T%ATF?. I
|7} @& B29) 2 W &(FUEF : fractional uri-
nary excretion of fluoride)& Ro}A T} Ekstrand E¥ &
1.2~13.77049] Aol A Bael o wjEn)ge BF 17%
23 B3R T Villa 59L& 3~5A0)A BAo g wjEu)g
< %k 30%eka &}

R ATAM 2 Biho| ¥ e BAREFY Alo]d) A
AL fol Rusc}h. Hodge® Smith¥e 20y &
AT Baxdde 23sh) 98 AR 8 Biges
AH&3I% L Collins®} Segreto® = 458 ) E49 AREn
o s B2Exe WS 2Hed FER Y Biakns}
0.5mg/L o144 Wl % glo] B4d §AM S Bl by
ot Alacam & B4fd 4uA A9 Akl vig Ao
A 2l B2¥E %94 e /) it A o=
AAH B4%E 371 Qo] Bafe AuydPN S A 4

Ao ST 439 & o 2de 2 B4 wze

& 34k Aol Bau B9 Uk o5 32 HAD
& 2ok A PHoE YD oA Bad &

RR B4 S W7k Y8 AgET

fluid W} B28 &33= PRS2 E fluoride electrode,
hanging-drop fluoride electrode, spectrophotometry 5°]
A= ©|F Frant9 Rossoll 3] m¢te Eiolenz e
ol 83k Wol o WA FHA o8 da] AHeE T Q)
2% o|ZA BaoleAFM dolF 2y Barre 24
A& conventional ashing, distillation colorimetric method

o 71 gho] fALRITHY. ol AgolA W] EA o) ) FF

65

chetaolxibEtsix| 27(1) 2000

ELFES Zo] HuEd ¥ Fxo BAE 23] 93
HMDS 4P & AHg3lgit). Mg shtoa gu) oy &y}
o 718l o W g AANGD?, BholedIel 23
AR 10°M Bt} & BEE $23AA 1 AFHL 271
Zi]:}_43)'

ol AFAME o A 8F A48}, Doolandst
Wylie*' & BaX|F AHE-F 281 obFe] el Bakwo o
g ATAA o} A 85 AF3 AY Al ALEH B
efoll M AR B4 F49 AAEZ d9aldrt. Van de
Putte 59 AR1oA o}F A 87} 24413t sample thAls}
= Zlo] E4 oy V&g APAAE /X n £da
T2t th. Ekstrand$t Ehrnebo® & ZEA oA BA43)
Al 2 A o] &gl A9 100%9 B3tz 72L& =79) Zol
T 2ojg} o] B-&A] T0~60% 2 ZHAdtty sk}, =
B2 Ay o] &&E 233 UE APdME TEHY A
T 2 A )] A9 100% 4. o]H AP T BEA
FoE FAA o]FojHom2 1 o]fgo] A9 100%1
F 7 31o™, Wespi®} Burgi®e] A7l £3}9 28 2~4
AIZE Fol] 8U] B4 7t Fad @dltin 3 AdA oy A
ol o A 8 AHE 53l EAEE 3 3de A A
SR L= o=

ol AEolN EFE AT A ) BioleErl
T 0.707ppmel 2 BFH2I= 0.3620]2Ut}. o= 7®o] A}
3 B v EB3EA 499 8 Hit BA%¥ES 0.55ppm
Hr} of7F 22 #tolt}. Czarnowski 59& 44 Bikw
7} 0.3~1.2ppm¢l A¥& A A3 2] BA%EE (.10
~2.67ppmog Ay BLEEe 2 BA%k Ao 3
AT FABAE HolA god ol gy BAEEI} A5y
Ea 8 oflg} 3713M Fdske a9 Aoy B4d) 9
WM = F-57] &gtz 3%t Shannon Sanders® %
e EAEE R A doHE o BasEs 2 4%
A7} Aok B 6~94] oFEAA 0.06~1.12ppme] &
W EAFEE BudHth Collins$ Segreto®®9] o a =
Al BAFE7E 0.2ppme) A QoA o) BAFEE g7
0.52~0.58ppm, 0.6~0.9ppm? A G E 0.91~
1.35ppm, 1.7~2.3ppm¢&! AFJHE 1.96~2.22ppm,
3.4ppm¢<! AGAM = 4. 41ppmoI AT &Y A5 BiAe
E9 8y BAFE Alole] ARTA7) USS By} o A
HAME E4F 37t wel g 2 BAsEe =H3 2
7He EFou BE E3X|7e] BARcR fo4e] U A
olF HolA & Raith a3y F7He 8 BA%T) olu
BENAE 7 &AL Hole A} 3] & ) 81
E2FEE AHE E4%F9 AR AL F vz A

Aol F58 B4 t/l A2Fd AZEAT &, o,
oz wigso] M2 £5 2 thA] B3 ol2A g} Quk)
A A 10% =9 B4vl e s wjEsn %oz u)
25 2 vl st 10% et A RE 50% F =744

L e s



J Korean Acad Pediatr Dent 27(1) 2000

= Hasas doi. £, 85 B3 vEHY) A AN e
a9 AEF7t dojued ol 89 pH e ot e
g3k ) o|HF 8.9 pH AElE Aole FAZEGEA,
52)), AF A9 3%, 89 pHol H&E 7HHE F e F
Zo] AW (Fx, 4, rickets, acidosis, A #H4A4 HEAE
)l 9 AFHBZ olggt g Eo] AAdM e BLuE
< FH5E Ao, bEA o8 2UES T FIHAQ
AF7E Bl AAAQA TS

e B0l A3 (Orion, 96-
09, U.S.A )2 Aledle] 238l o 22 A5 A

1. 9x7 8 E4%%9 HF#ke 0.707ppm, ETHAL
£ 0.362ppm °1At}.

2. B4R & 2 QuUlBAFEE 47(4.076 ppm), 3T
(2.400ppm), 27(1.494ppm), 17(1.051ppm)<] &2
2 B3 EAERE 1, 2, 3PN H2EF e
EAA FAE Bolx] @got 4TdA e EXETIA
27} v wA frel g A =deh(p(0.05).

3. Fojd B4 F7ld wet 2] BATEE F7HH
FAEGEY AR FAAUA A fFAEHA
AR GEE = U277 SAE FAE BolA| &3ttt

ok

SE

1. Murray JJ : A history of water fluoridation. Br Dent
J 17:347-350, 1973.

2. Pendrys DG : Some perspectives on the appropriate
uses of fluoride for the 1990s and beyond. J Public
Health Dent 51:53-55, 1991.

3. Ekstrand J, Koch G, Petersson LG : Plasma fluoride
concentrations in pre-school children after ingestion
of fluoride tablets and toothpaste. Caries Res
17:379-384, 1983.

4. De Paota PF : The use of topical and systemic fluo-
ride in the present era. J Public Health Dent 51:48-
52, 1991.

5. Dept. of Preventive and Community Dentistry :
Fluoride metabolism. Indiana University Press,
USA, 1992.

66

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Whitford GM : The metabolism and toxicity of fluo-
ride(2nd ed.). Karger, Switzerland, 1996.

. Leverett D : Prevalence of dental fluorosis in fluori-

dated and non-fluoridated communities. J Public
Health Dent 46:184-187, 1986.

. Horowitz HS : Appropriate uses of fluoride. J Public

Health Dent 51:20-22, 1991.

. Pendrys DG, Stamm JW : Relationship of total fluo-

ride intake to beneficial effects and enamel fluorosis.
J Dent Res 69(Spec Iss):529-538, 1990.

Horowitz HS : Appropriate uses of fluoride: consid-
erations for the ‘90s summary. J Public Health Dent
51:60-63, 1991.

Rojas-Sanchez F, Kelly SA, Drake KM et al. :
Fluoride intake from foods, beverages and dentifrice
by young children in communities with negligibly
and optimally fluoridated water: a pilot study.
Community Dent Oral Epidemiol 27:288-297, 1999.
Pendrys DG, Stamm JW : Relationship of total fluo-
ride intake to beneficial effects and enamel fluorosis.
J Dent Res 69(Spec Iss) :529-538, 1990.

Whitford GM, Allmann DW, Shahed AR : Topical
fluorides: Effects on physiologic and biological
processes. J Dent Res 66(5):1072-1078, 1987.
Council on Nutrition : Fluoride supplementation.
Pediatrics 77:758-761, 1986.

Fejerskov O, Stephen KW, Richards A, Speirs R :
Combined effect of systemic and topical fluoride
treatments on human deciduous teeth - case stud-
ies. Caries Res 21:452-459, 1987,

Burt BA : The changing patterns of systemic fluo-
ride intake. J Dent Res 71(Spec Iss):1228-1237,
1992.

Ophaug RH, Singer L, Harland BF : Estimated flu-
oride intake of average two-year-old children in four
dietary regions of the united states. J Dent Res
59(9):777-781, 1980.

A{H - FFAS IR BT B AT A
Soista kg X2 gtat At g9 =i, 1999,
Rugg-Gunn AJ, Nunn JH, Ekanayake L et al. :
Urinary fluoride excretion in 4-year-old children in
Sri Lanka and England. Caries Res 27:478-483,
1993.

Heintze SD, Bastos JRM, Bastos R: Urinary fluoride
levels and prevalence of dental fluorosis in three
Brazilian cities with different fluoride concentrations
in the drinking water. Community Dent Oral



21.

22.

23.

24.

25.

26.

27,

28.

29.

30.

31.

32.

33.

Epidemiol 26:316-323, 1998.

Fresenius W, Schneider W, Roder R : Investigations
on the elimination of fluoride in urine after drinking
waters containing different quantities of fluoride. Z
Lebensm Unters Forsch 169(2):106-110, 1979,
Leverett DH : Appropriate uses of systemic fluo-
ride: considerations for the "90s. J Public Health
Dent 51:42-47, 1991.

Ekstrand J, Koch G @ Systemic fluoride absorption
following fluoride gel application. J Dent Res
59(6):1067, 1980.

LeCompte EJ, Whitford GM : Pharmacokinetics of
fluoride from APF gel and fluoride tablets in chil-
dren. J Dent Res 61(3):469-472, 1982.

Hock J, Gerber C, Rheaume M, Hellden L : Blood
and urine fluoride concentrations associated with
topical fluoride applications on dog gingiva. J Dent
Res 60(8):1427-1431, 1981.

Whitford GM, Ekstrand J : Systemic absorption of
fluoride from alginate impression material in hu-
mans. J Dent Res 59(5);782-785, 1980.

Whitford GM : The physiological and toxicological
characteristics of fluoride. J Dent Res 69(Spec
iss):539-549, 1990.

McClure RT, Kinser CA : Fluoride domestic waters
and systemic effects. II. Fluoride content of urine in
relation to fluoride content in drinking water. Pub
Health Rep 59:1575, 1944. cited from Collins EM,
Segreto VA: Urinary fluoride levels of children in
communities with naturally occuring fluoride in the
drinking water. J Dentistry for Children 51(5):352-
355, 1984.

Marthaler TM, Steiner M, Menghini G, Crousaz PDe
- Urinary fluoride excretion in children with low flu-
oride intake or consuming fluoridated salt. Caries
Res 29:26-34, 1995.

Whitford GM : Metabolism of fluoride. J Dent Res
69(Spec Iss) :556-558, 1990.

Ekstrand J, Spak CJ, Ehrnebo M : Renal clearance
of fluoride in a steady state condition in man:
Influence of urinary flow and pH changes by diet.
Acta Pharmacol Toxicol 50:321-325, 1982,
Ekstrand J, Ehrnebo M, Boreus LO : Fluoride
bioavailability after intravenous and oral adminis-
tration: Importance of renal clearance and urine
flow. Clin Pharmacol Ther 23(3):329-337, 1978.
Ekstrand J, Fomon SJ, Ziegler EE, Nelson SE :

67

3.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

Chgta-ofx|mtata x| 27(1) 2000

Fluoride pharmacokinetics in infancy. Ped Research
35(2):157-163, 199%4.

Villa A, Salazar G, Anabalon M, Cabezas L :
Estimation of the fraction of an ingested dose of fluo-
ride excreted through urine in pre-school children.
Community Dent Oral Epidemiol. 27:305-312,
1999.

Hodge HC, Smith FA : Occupational fluoride expo-
sure. J Occup Med 19(1):12-39, 1977.

Collins EM, Segreto VA : Urinary fluoride levels of
children in communities with naturally occuring flu-
oride in the drinking water. J Dentistry for Children
51(5):352-355, 1984.

Alacam A, Ulusu T, Bodur H et al. : Salivary and
urinary fluoride levels after 1-month use of fluoride~
releasing removable appliances. Caries Res 30:200~
203, 1996.

Ketley CE, Lennon MA : Fluoride intake from all
sources and urinary fluoridated school milk. Caries
Res 31:302-303, 1997.

Venkateswarlu P : Evaluation of analytical methods
for fluoride in biological and related materials. J
Dent Res 69(Spec Iss):514-521, 1990.

Edelstein BL, Cottrel D, O Sullivan D, Tinanoff N :
Comparison of colorimeter and electrode analysis of
water fluoride. Pediatric Dentistry 14(1):47-49,
1992.

Weinberger SJ, Johnston DW, Wright GZ : A com-
parison of two systems for measuring water fluoride
ion level. Clin Prev Dent 11(5):19-22, 1989.

Zero DT, Raubertas RJ, Fu J et al. : Fluoride con-
centrations in plaque, whole saliva after application
of home-use topical fluoride. J Dent Res
71(11):1768-1775, 1992.

Fry BW, Taves DR : Serum fluoride analysis with
the fluoride electrode. J Lab Clin Med 75(6):1020-
1025, 1970.

. Dooland MB, Wylie A : Urinary fluoride levels in

pre-school children in relation to the use of fluoride
toothpaste. Australian Dent J 33(2):101-103, 1988.
Vandeputte M, De Cook J, Dryon L et al. : A
Contribution to the study of fluoride excretion. Clin
Chim Acta 75(2):205-212, 1977.

Ekstrand J, Ehrnebo M : Influence of milk products
on fluoride bioavailability in man. Eur J Clin
Pharmacol 16(3):211-215, 1979.

. Ekstrand J, Spak CJ, Vogel G : Pharmacokinetics of



J Korean Acad Pediatr Dent 27(1) 2000

48.

49.

fluoride in man and its clinical relevance. J Dent Res
69(Spec Iss):550-555, 1990.

Wespi HJ, Burgi W : Salt-fluoridation and urinary
fluoride excretion. Cares Res 5:89-95, 1971.
Czarnowski W, Wrzesniowska K, Krechniak J :
Fluoride in drinking water and human urine in
northern and central Poland. Sci Total Environ
191(1-2):177-184, 1996.

68

50. Shannon IL, Sanders DM : Urinary fluoride concen-

51.

tration in 6-to 9-year-old children drinking water
with a very low fluoride level. Caries Res 13:18-22,
1979.

Dooland MB, Carr SM : Urinary fluoride levels in
South Australian pre-school children in summer and
winter. Aust Dent J 30(6):410-413, 1985.



tigtL-obx|ztetal x| 27(1) 2000

Abstract

FLUORIDE CONCENTRATION IN URINE
EXCRETED AFTER FLUORIDE ADMINISTRATION

Bo-Kyung Lee, D.D.S., Tae-Young Kim, M.S.D., Ph.D., Chong-Chul Kim, M.S.D., Ph.D.

Department of Pediatric Dentistry and Dental Research Institute, College of Dentistry, Seoul National University

Part of the locally applied, as well as the systemic applied, fluoride is absorbed into the body to aid in the pre-
vention of caries. However, beyond a certain level, systemic distribution of fluoride can cause chronic fluorosis
with attending systemic symptoms and dental fluorosis. Thus it is vital to determine the level of fluoride with
minimal side effects which will provide optimal caries prevention.

A commonly utilized method of regressively determining fluoride intade is to measure the fluoride concentra-
tion of excreted urine. Thus, the aim of this study was to determine the clearance time and concentration of flu-
oride in urine after administration of various doses of fluoride using HMDS-diffusion technique and fluoride ion
electrode(Orion, 96-09, U.S.A.). Urine samples were collected in 7 adult subjects every morning after adminis—

tration of fluoride supplements such as no fluoride(control group), 1mg fluoride(group 1), 2mg fluoride(group 2),
3mg fluoride(group 3), 4mg fluoride(group 4).

The obtained results were as follows :

1. Mean urinary fluoride concentration of control group was 0.707+0.362ppm.

2. Fluoride levels followed as group 4(4.076ppm), group 3(2.400ppm). group 2(1.494ppm), group
1(1.051ppm) at day 1 after fluoride administration. There were no statistical differences between the uri-

nary fluoride concentration of group 1, 2, 3 and control group after day 2, but there was statistical differ-
ence between group 4 and control group at day 2(p<0.05).

3. Urinary fluoride concentration increased and plateaued according to increasing fluoride dosage. The in-

creased concentration remained significantly higher till day 2, but after day 3, there was no significant dif-
ference compared to the control.

Key Words : Urine, Fluoride excretion
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