
tj'V1fi'U,'l iJl;yl;y'l~'liJ 'V1.1.J., a.iJ.,a.I;1.(tll!l'U,'ln'l'5a'lfi'l'5tu.,,!!I)'

'W'5A1 '\JljiJ'l'U,bn~iJ 'J'V1.1.J.(b'V1~ii.~n'l'5bb'W'V1t1), 'J'V1.iJ.(!i'Jb~3j)'.
n"l~u'U,~ '\J'5:~01~'V1;;'Wt12

a'l'U,bGiiJ iJ'V1fjan~2. .
1 n'1P1~"1;,)LP1~ P1CU::./J~~LLYiV1U~'1~~f '~'1fl~n1NI.J~'1~V1U'1flU

2 U~~P1CU::./J~~LLYiV1U~'1~~f '~'1fl~n1NI.J~'1~V1U'1flU

'U'VIi'iG1?ieJ

?61011'1:""'" L~'EJLmUl.JL~Ul.Jtl"i2.J1ruyj~'EJ'EJ11~~iJl.J'EJ~n2.J11u1J~~1'J::J11U1uL'J~1 3 i'J12.J~~~~nuu1L~~1'J!L~u~, "
yj~'EJ'EJ11~~¥'EJ~.J1 U~fi112.J~1 LL~::U2.JLLP1~L:nU~~~" "

?"61&&B:?5'm., 'EJ1~1~~P11~'!JJ11~~2.J1.J1cii 'EJ1U1::~~1~ 19-21 tJ ";1U'JU 1 0 P1Unuu1L~~1'J!L~u~yj~'f)'EJ11~, .". "
0.25 ~~~nf~ 1 L~~ ~¥'EJ~.J1 250 ~~~~~1 Lril.J1J~~1'J::Vln 30 U1~ ~~~nUU1~UP111.J 3 i'Jl~~ ;;~tI"i~1~1.
~'f)~1J~~1'J::LL~::P1'J12.J L ;;2.J;;U'!J'f)~yj~'EJ'f) 11~{)'f)'f)U1 U1J~~1'J::~'JUyj~'f)'f) 11~flL~P11 Vl1~ f'i1U'JUtl"i2.J1ruyj~'t)'EJ 1,.~" " "
L'U~U~C1niJl.J't)'f)n~11u1J~~1'J::1uL'J~1 3 i'Jl2.J~ LL~::¥'f)U~::L'U~UL~'f)L~Ul.Jril.Jtl1~1ruyj~'t)'f)11~~nU vi1n11" "
VI~~'t)~-l11~u1.xnuu1L~~1'J!L~U2.Jyj~'t)'t)11~~r'EJ2.JU2.Jfi"12.J~1 2 'J!U~ LL~::U2.JLLP1~L:nU~~~ 2 'J!U~ 1~uLr)'u1::U::" "
~U1~U'f)U 24 i'Jl~~~1~fl.JU2.JLLr;i~::'J!U~ LmUl.JL~Ul.JP1'J1~LL~nr;i1~Vl1~~ti;;'!J't)~tl1~1ruyj~'t)'t)11~L'U;'EJ~C1niJl.J" "

(One-way ANOVA) LL~::LmUl.JL~Ul.J~~LL~nr;i1~riu~'Ju~fi';;u~1~t"YU'f)U~~~ (Least significance difference)
.. Vl1::~l.JUU~1P1t"Y 0.05

IIBm.,Rnti'l tfi~1ruyj~'EJ'EJ11~L'U~U~C1niJl.J't)'f)n2.J11u1J~~1'J::1uL'J~1 3 i'Jl~~~~~nuu1L~~1'J!L~U2.Jyj~'t)'t)11~" " "" , , , ," . Q~ Q. ~ Q~ . Q~ ,-
~1'EJ2.JU1 U~fi112.J~1'J!U~VI 1 U~fi112.J~1'i1U~Vl 2 U2.JLLP1~L.lDU~~~'J!U~Vl 1 LL~::U2.JLLP1~L'J!U~~~'J!U~Vl 2 LVl1nl.J" "
0.139 :!: 0.014, 0.114 :!: 0.026, 0.113 :!: 0.034, 0.079 :!: 0.022 LL~:: 0.080 :!: 0.024 3l~~nf~ F1~L,jUr'f)U~::

.~ ..1 1 ..:; ..., - 1 . -.~ .. ..1
1 ..

~'EJ~1J1~1run~'f)'f) 'J~Vl~~~~VlnULVl1nl.J 55.6, 45.6, 45.2, 31.6 LL~:: 32.0~12.J~1~1.J 1J1~1ruL'U~U'!J'EJ~n~'t)'t) 1~

" ""

U2.J.f1~ 4 'ilU~'f)U1~~';;U~1~tyVl1~~ti;; ( p < 0.05 ) tfi2.J1ruL'U~U'!J't)~yj~'t)'EJ11~~tJn,j'1.J'f)'f)n~1~~~nu~r't)~
" , "

U2.Jfi112.J~1";~ 2 'J!U~~1nn~1tl12.J1ruyj~'EJ'f)11~~C1niJl.J't)'f)n2.J1n~~~nU~r't)2.JU2.JLLP1~L;nU~~~";~ 2 'J!U~'t)U1~" " "
~';;U~1~tyVl1~~ti;; ( p < 0.05 ) ,

".,11 tl1~1ruLLP1~ L ;nu2.J1 UU~~ L ~2.J;fUL,jUCJ~1.xtl12.J1ruyj~'t)'t) 11~~C1n,j'1.J'f)'t)n~11 U1J~~1'J::~~~~, " "

(1 .;rU~ ~W1"1 2546;26:15-21).



tlJ'7t51J1 Ururu1.J1aJ "'ii::F1CU::
, ~ ~16

0

'U'VI'U.1

~1n'i1£J~1U~'1)~ Dean LL~:;:~ru:;:l ~~'i:;:u~1L~nv1'1)1P;£J.
'1)tJ1 UU1L')ruv131u1~1 ru ~~'1)'1)L 'i(;11 U J1 ~~~~~:;:31ri) ~'i1.. .. ..

n1'iLn(;1.L 'i~-tfutJti'1)£Jn~1L~nv1'1)1P;£J'1)tJ1 UU1L') ruv131m~1 ru. ..
~~'1)'1)L'i(;1"l uJ1~~~1 vi11 ii31?:J~u1~~n~11i~~,)1~~1Iiiru.. .. ~

~'1)~~~'1)'1)L'irflc;l'1)~,)uU'i:;:n'1)u~'1)~-tfU'1)tJ1~c;I'1)L,j'1)~~U..

L uuv1£J'1)~furiu.L(;1£J-k,)LULL"",)~1 ~~'1)'1)L 'irflLUU~1'iv131
..

u'i:;:~V1fi1l1~~~1 Un1'iiJ'1)~riu-tfutJ ~~'1)'1)L'irflv1LvifuV11~'i:;:UU.. . ..
(systemic) ~1~1'itl~:;:~~1 U'i:;:~~1~n1'i~11~LL~:;:n1'iLLr1 rJI')

(maturation) ~'1)~L~~'1)U-tfu~~L ~~1:;:~~riuL~n1 U.J!')~'1)1£Jv1.
31n1'i~11~LL~:;:.;j~u1n1'i~'1)~-tfu 1 U'i:;:£J:;:v1-tfuL ~~ .LtJ'i-i-fiuL ~':5'1)n

n1'i1 ii~~'1)'1)L'irflV11~'i:;:uu1 uL~n u'1)n"1n~:;:1 m U'iU~'1)~£J1L31(;1
.. ..

r 4..1"~ rd" 4..1"'-
£J1U1 LL~:;:n1'iL~~Y1~'1)'1) L'i(;1 L UU1(;1~LL~,) n1'iL~~Y1~'1)'1) L'i(;1

.. ..

1uu~ (milk fluoridation) Luu~fin1'iLvifu~~'1)'1)L'irflV11~..

'i:;:uulfj n~fi~,j~v1~1~1'itlL~1~ ~,)1~ LL -ii~LL 'i~ 1 ii LLr1 L~~'1)U-tfU Lvi~

.L(;1£J31~iinj1U~iiu~~~"1n~1u~:;j£J~'1)~ Banoczy LL~:;:~rui2

~~vi1n1'i~n~1uL~n'1)1£J 3-9 tI ~1U,)U 269 ~U vl'liinu.
U~L~1~~~'1)'1)L'irflLUUL,)~1 300 'iUc;I'1)tI ~(;1c;1'1)riUU1U 3 tI

..

~U~1 ri) ~'i1 L'il~ £J-tfUtJtl'1)U'1) (;1~ (;1~~ LL ~:;:31~1U,)U~Uv131-tfutJ. . .
.." d' ..

~(;1~~tl~'i'1)£J~:;: 7 4 U'1)n~1nUn1'i~n~~'1)~ Toth LL~:;:~ru:;:3

1 UL~n'1)1£J 9-10 tI ~1U,)U 79 ~U 1 iinuu~L~1~~~'1)'1)L'irfl. ..
U1U 6 L~'1)U ~U~1L~~'1)u-tfu31n1'i~:;:~1£JrJI')~(;1~~Ld'1)i~~~

riun'i(;1LL~:;:Ld'1)1iinuU~L~1~~~'1)'1)L'irfl~(;1c;1'1)riUU1U 1 tI
..

~u~1m~1 ru~~'1)'1) L'i(;1L UtJ,)L~~'1)U-tfU (enamel surface)
..

~.J' , ~
L ~~~U'1)£J1~-n(;1L~U

u'1)n"1ndn1'i~n~11 Uii'1)~u~-J~n1'iii~LL~(;1~1 iiL ~u

~1n1'iL~~~~'1)'1)L'irfl~~1uu~vi11iiIii1~L'1)-n (pH) ~'1)~LL~U~'i1U

4 a'-.J' 1:- 0 .J' aa -~ "

,,~UV1'i£J~~~U 'i,)~V1~~(;1~1U,)UL -n'1)LLU~V1L'i£J~L~'iu L~~'1)~ L~. ..
(streptococci) 1 ULL~U~'i1U~~U V1TU~~L UULL U ~ViL T£Jv1L UU

~1L ~~~,j~~'1)~n1'iLn(;1.L'i~-tfutJvi,)£Jd. .
~,)1~ ~1~1'itl~'1)~~~'1)'1)L 'i(;11 Un1'iiJ'1)~riu-tfUtJLd'1)

.. .

-tfui~~~n'i(;1;1'u'1)tJrium~1ru~~'1)'1)L'i(;1L UU~ LL~:;:~L'1)-n~'1)~
.. ..

n'i(;1v1i~~~riutJ')-tfu "1nn1'iV1(;1~'1)~LL~(;1~1 iiL ~u~1m),J1 ru

~~'f)'1)L'i(;1LUU),J 0.3 L~.L~'inf~c;I'1)31~~~~'i ~~iJ'f)~riun1'i~:;:~1£J
..

~'f)~L~~'f)u-tfULd'f)i~~~n'i(;1v1~~L'f)-n 5.0 Lvi LLc;lt11L ~~~,)1~L,j~,jU

'1 "a a ~o .~ ..1"'-"'1 ~

~'f)~n'i(;1L~~~L'1)-n~1n,)1 5.0 u'i~1ruY1~'1)'1)L'i(;1 0.3 L~L~'in'i~
..

1J1'1)31 ~~~ ~'i L~~'1~1'itliJ 'f)~ riu n1'i~~~1 £J~'1)~ L~~'f) U -tfu LviS

u~31 LL ifi1 i'l~~1 tJ-nU~~31U1~~U'1nLorlu LLr1~L:n tJ~. .
4" 0 ,J ~~

LL~nUL'DtJ~ LL~~'fJ~~~L UtJ~ LL1fi1i'lL ~~1U~1~11Cl~UnU" .

~~'fJ'fJ.111t~L~~~~1trl uu~1~ ~1nn11Vl~~'fJ~"t'jU11 L~'fJL~~"
~~'fJ'fJ111t~~1 U,11 ~~'fJ'fJ111t~~LLi'lnl;i"11~.ff~~~~ LLi'lL~'fJL~~" "
~~'fJ'fJ111t~~1 UU~~~'fJ'fJ11ItLLi'lnl;i"11~L ~tJ~1'fJtJ~~ 20- 306" "
'fJU1~1'Jrii'l1~ L~'fJU~L~UVl1~~1Ci~n'J~L"t'j1~'fJ1~11 n1~1u

0 1 "..1 'I"..I~ o~ 0 ,J
n1~L "t'j1~'fJ1~11~~Vl1 ~Y1~'fJ'fJ ~'J~Vl~U'fJtJnULL'Jfi1i'lL ~~1U" " .

LLi'lnl;i"1 LL~~~11~LiJu~11u'J~n'fJu1£11~'JL"u~~'fJ'fJ111t (HF) ~~"

~1~11Cl~~:n~1~7 I;i'~Ju ~~31n1'JVl~~'fJ~:1jn~~'1tJn1'JVl~~'fJ.f-9"
~LL~~~1 \XL ~U11 L~'fJ1~'iuu~L~1~~~'fJ'fJ111t~~vi11 \Xm~1tU"
~~'fJ'fJ11~'UL~'fJ~ ,}~~1'1~ LL~~,11~1tJL~~;fu ~~~1U" .

1~11 n11L~~~~'fJ'fJ11~' U U~ 31 r1 ru u1~1 tJ'I! ii Vl1~:n'1Jl1"t'j
" .

(bioavailability) 1 um'Ju1~~'fJ'fJ 11ltL ;;1~i1~n1tJL orlUL~tJ'1rlU

n111~'iu~~'fJ'fJ1'JItVl1~'J~uu~u 1

1uu'J~LVlP\1VltJ n1~'fJU1iitJ n1~Vl'J'1~~1fi11CU~'IJ .
i'1~rlup\utJ1'1~u~1 u 1r1'J~n11~'1u"t'j1~'fJ~fI~i'l'J~~1 LL~~r1CU~"

viUi'lLL"t'jVltJP\1~i'lf ~~11VltJ1~tJfi11~P\1~i'lf Jl1tJ1~r1'11~

i'1~31'fJ~1U1'D1n11~1n'fJ~fln1'J'fJU1iitJ1~n LL~~ Barrow

Dental Milk Foundation U'J~LVlP\re)'~n'lM loI~vi11r1'J~m'iu~

~~'fJ'fJ11ItU'fJ~rlu-iiu~1uu1~LVlP\1VltJ iI~LLi'l "t'j.P\.25431O" .
1~tJL~~~1L uun111 u';'nLTtJuiu'fJUU1~"uCi~iuu'J~Cl~tJ~ 6.
1 U1'J~LTtJui~rl~n1~L Vl"t'j~~1Ur11 ~~"1nn11PinM1m~1tU.

~~'fJ'fJ1'J~'U,}~~1'1~'IJ'fJ~L~n~~~U~~~'fJ'fJ1'Jltl1 "t'jU11
" "

Jl1tJ~~~n1'J~~u~~31~~'fJ'fJ 1'J1t o. 5 fJ~:fjn'i~ VlnrJu LiJUL'1~1" .
6 L~'fJU m~1cu~~'fJ'fJ1'J~"'l U,}~~1'1~L ~~;fu"1nri'fJU~~U~"
~~'fJ'fJ111t LL~~L~~;fU'fJU1~:r;~L"u1uL~nn~~'fJ1tJ 4-5 tJ" . .
~~LiJU'fJ1tJ~'lJU'1Un1'J~11~-iiUrJ~~1L UU'fJU ~~L ~u1~11u~. "

~1~1'JClU1~~'fJ'fJ 111t L;;1~i1~n1 tJ 1~~" "

,}""uu~:fji'lilcuoyfu~~31~1~,j1tJ1u.JI'fJ~i'l~1~ U'fJn~1n.
"~LiJUU~'J~~~fi'J1~~1 U~u1~LLi'l~1~i'l1~ 1 Lorlu 1~~'11U... ~ ,.J' 'I'" "
'J~~i'l1'fJLU'fJ11~'D'fJr1~r1LL~i'l LL~~U~LU'JtJ'1'J~~~ ~~i'l1~ 1 LL~'1

~ I4 0 .. . .
tJ~~U~VlLi'l~LLr1~L'DtJ~ L1tJn'11U~LLr1~L'DtJ~~~ (high Ca milk)

~1 n'J1 tJ~1U 1lo1 tJ L~ tJ'1rlU .fIVlfi"t'j~'IJ 'fJ~m~1 CULLr1~ L:n tJ~1 U u~

i'l'fJn1'JLLi'lnl;i"1'IJ'fJ~~~'fJ'fJ11~"'2 "t'jU11 m~1cuLLr1~L:ntJ~1uu~"
~~~;fuvi11 \Xn1'JL ~~m~1CU~~'fJ'fJ 11~"l'fJ'fJ'fJU.fl~'J~~~~~ iI~Ju" "
~1n"~U1U~'DU~LL~~ L:ntJ~~~1 U L~~~~'fJ'fJ1 'J1t U1~1 cu" "
LLr1~LentJ~~L ~~;fu1 uu~,j1"~LiJu,}"loItJ~31.f1Vlfi"t'j~vi11 \Xn11
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(;){;).n3.J'IJ'EJ~;.J~'EJ'EJ l'i~~ (;)~~ ~,)tJ n1'i~~tJ f1f~,i~~31;;LJ1C1tJ'i::~~r1" " .
~"::LmtJ1JL~tJ1Jili3.J1cu;.J~'EJ'r:11'i~~'Ii'1J'r:1'r:1n3.J1ri1Ju~~1,)::"
[}1tJ1uL,)~1 3 -t')13.J~~i~riu;.J~'EJ'EJ1'i~'DU{;)L~{;)~1'EJ3.J.J1"
U3.Jfi'i'i3.J{;)1 LL~::U3.JLLf1~L;tJ3.J~~ L~'EJ1-nLUU,j'EJ3.J~1un1'iL~'EJn" "

'DU{;)'IJ'EJ~U~~L ~3.J1::~3.J';'1~f1J n1'iL~13.J;.J~'EJ 'EJ l'i~r;i'EJ 1 tJ"

;;~m~1 [;11'iJ'f)~U~~1,):;~LritJV1n-rl,)~L ,)~1 LL~:;1..I1 r1,)1~ L .j;~.j;\.I.
~~'f)'f)L1~v1')tJ~~'f)'f)L1~t!)L~r11V11~ (fluoride selective

" "

electrode, ORION EA 940, U.S.A.) Pi1\.1')tUm~1tULU\.l

~~~nf~'iJ'f)~~~'f)'f)L1~~C1n'ITtJ'f)'f)n~1ritJU~~1'):;iI~1..I~~" "

3 .tJ')1~~ vi1n11V1~~'f)~.j11~tJL~ii\.ltJ1L~~~~'f)'f)L1~'t'I1'f)~\.I~"

250 ~~~~[;111~tJL~\.I1:;tJ:;'f)U1~U'f)tJ 24 .tJ')1~~rli11..1ftJ\.I~

LLr;i~:; rJ\')'f) U1~ LtI'1tJtJL ~tJtJm~1tU~~'f)'f) L 1~L'il~tJ~'lTtJ'f)'f)n~1"
~ Q" t' ,~,"

/11 tJ1..I~~ n 11n \.I 't'I1'f) ~ \.11 LL~ :;\.I~ LL[;1~:; [;1') 'f) tJ1~ ~ ') tJ n11

~Lr111:;~r1,)~LLtJ1tJ1,)\.ILLtJtJt.j1LL \.InV11~L~tJ') (One-way
,.,j ,~" Q" ~ . ~ " .,j

ANOV A) LL~:; 1..I1r1V1LL[;1n[;11~n\.l~')tJ,)fi\.ltJ~1r1ru\.l'f)tJV1~~" w .
( Least significance difference ) ~1:;r;itJiitJrli1f1tlJ 0.05

0- _d

'JaG) bba:'J5n1~.
n",~rJI')'f)ri1~LUU'f)1~1~ii~1~1U,)U 1 0 ~U 'f)1fJ1::~11~

, ,

19-21 U 13J~1ri~L 'liP! n~'II111'1i~~U1n! 13Jnl1~u1::~1rJ1'), "

LL~::1~1ifJ1V1n'DU~ u~m.n1 un11V1~~'f)~ LUUU~;;,)fJL~'D~, "
Q d ~, Q d

(UHT) 'DU~fi11~~11~.,(;1 2 ~')'f)fJ1~ LL~::'DU~LL~~L'DfJ~~~

1~~(;1 2 rJI')'f)ri1~ 1~fJnU~fi11~~1 LL~::U~LL~~LenfJ~~~ 'f)ri1~~::"- ..J- Q~Q ~

1 ~')'f)fJ1~V1~~~.,1nU1~V1L~fJ')nu

n",~rJI')'f)ri1~nutJ1L~~vJ~'f)'f)1111 0.25 ~~~nf~ 1 L~~, "
" "" . Q QQ ~ ~ Q.

'li1'f)~U1~::'f)1~ 250 ~~~~~1 .,UL,)~1~~~.,1nnUU1~~~

Lnuu~~1')::~ii:~"1nnUfJ1V1n 1 30 U1~"U~1U 3 i') 1~~,

eJan'1'Vl6)a'eJ~

m~1ru ~~'f)'f) 1 'ir;)L'il; fJL ~U~~1,)::LL~~::-rl,)~L,)~1~tln
" "

,j1J'f)'f)n~1~~~ii~fJ1L~~~~'f)'f)1'ir;) 0.25 ~~:tInf~ Yi1'f)~.J1
"

~::'f)1~ ~~fi'i'i~~1 LL~::~~LLf1~L=nfJ~~~ LL~~~L ~'itJ~ 1" "

F content (mg)
0.030 -

0.025 -+- water

0.020

/" ~,,~::;~z:~ plain milk1

0.015

-*- plain milk2
.~0.010

-*- highCa milk10.005

0 --*- highCa milk2

~

30min 60min 90mln 120mln 150m!n 180min

'iU~1 tJ'11.J1(UyJ~'iJ'iJ11;'~C1n,j1J'iJ'iJnI.J11uu~~1,):: Vln30u1Viu .
Fig.! Fluoride content excreted in urine at 30 min interval

tI'1~1ruyj~'r:J'r:Jl'i~vf~~~(;1~t1n'ITul U11'~~1f):; 3 -If) 1~~" "

~li~nufJ1L~(;1yj~'r:J'r:Jl'i~ 0.25 31~~n"i~ ~1'r:J~J1~:;'r:J1(;1 U~
"

_oJ _oJ fi'i'i~(;11-nU(;1Vl 1 U~fi'i'i~(;11-nU(;1Vl 2 U~LLP1~L-nfJ~~~-nU(;1Vl 1

..
.. - oJ ,~

LL~:;U~LLP1~L-nfJ~~~-nU(;1Vl 2 L Vl1nU 0.139 ::t 0.014, 0.114 ::t

0.026, 0.113 :t 0.034, 0.079 :t 0.022 LL~:: 0.080 :t 0.024

~~~nf3.J ~13.J~1c;i"U Pi~LUU1'rJfJ~::~'rJ~m3.J1rn~~'rJ'rJ1'1~~
"

nUL,]11uLv11nU 55.6, 45.6, 45.2, 31.6 LL~~ 32.0 ~13.J~1c;i"U
..I

(~1'11~Vl1)



t)'Y/fi'U1 11ruru1.J1~ LL~::F1n.1::. ~ ~78

6I'1'i'1"~ 1 m)J1ru LL~:;1t)fJ~:;~t)~.,.J~t)'tJl1;,.fI~"')JV1~(1n,j1J'tJ'tJn)J11uu{q{q1'J:; 3 ,t'11)J~ "'fl~n11nu!J1L)jV11"L~fJ!.J.,.J~t)'f)11;' 0.25 11~~n:;!.J W1'tJ!.JJ1"" "

U!.Jfi11)JV11 LL~:;U!.JLL~~L:nfJ)J{q~"
Table 1 Total amount and percentages of urinary fluoride excreted after intake of 0.25 mg NaF tablet with water, plain milk and high Ca milk

urinary fluoride excreted

plain milkl plain milk 2 high Ca milk 2high Ca milk 1water

0.080:!: 0.0240.113:t 0.034 0.079.t. 0.022Total amount( mg )

(Mean:t S.D. )

0.139:!: 0.014 0.114:!: 0.026

32.045.6 45.2 31.6% 55.6

IIi,)L~~~~1i~L.xuttJ-3ti-3nu1~U11n!JiitJti1;:t1JV11-3~CiPi ( Non-significant difference) ~')UIli,)L~~~~1~;j~L.xuttJ-3ti-3nUU11n!J

iitJti1;:t1JV11-3~ti;j ( p < O.Q5 )

~~n,)'J~LrJ'J')::.J?ii'fJ3-J~Vl')~~iiUtL ~'fJLmfJUL \7ifJUm~')cu
"" , ,

yJ~'fJ'fJ 1'J~vi'~~3-J ~\ii'liu'fJ'fJn3-J')1 UU~~')'):: 3 i') 13-J~~ii~nufJ,)"

L31~yJ~'fJ'fJl'J~Yi1'fJ3-J.J')~::'fJ,)~ YiU~,) ~rJ,),)3-JLL(J1nc;i')~~')n"

1J13-J')cuyJ~'fJ'fJl'J~~'liu'fJ'fJn3-J')1uu~~')')::~ii~nufJ,)L31~"

yJ'ij'fJ'fJl'J~Yi1'fJ3-JU3-JVJn-nu~'fJf.1')~~iifJ';")fi'ryVl')~~iiUt (p < 0.05)

u'fJn~')ndtT~Yiu~,) m3-J')cuyJ~'fJ'fJl'J~~'liu'fJ'fJn3-J')1uu~~')')::"

3 i')13-J~~ii~nufJ,)L31~yJ~'fJ'fJl'J~Yi1'fJ3-JU3-Jfi'J'J3-J~')-nU~~ 1"

LL~::-nU~~ 2 LL(J1nc;i')~~')nm3-J')cuyJ~'fJ'fJl'J~~'liu'fJ'fJn3-J')1u
"

iJ~~')')::~ii~nufJ,) L31 ~yJ~'fJ'fJ 1'J~Yi1'fJ3-JU3-JLLrJ~L 8DfJ3-J~~-nU~~ 1" "
4 d ,..~ 0 ~ 44 ...

LL~::-nU~Vl 2 'fJfJ,)~3-JUfJ~,)rJryVl,)~~C1(J1 (p < 0.05) ~,)fJ

'fJ f.1')~1 'In (J1')3-J Ld'fJvi') n') 'J~ LrJ'J,) ::.J-L' 'fJ3-J ~ L ~'fJ L mfJU L \ii fJU"

m3-J')cuyJ~'fJ'fJl'J~-fI~~3-J~~'liu'fJ'fJn3-J')1uu~~')'):: 3 i')13-J~"

~ii~nu fJ') L31 ~yJ~ 'fJ 'fJ 1 'J~'J::~~,)~ n,)'Jnu Yi1'fJ 3-JU3-J fi'J'J3-J ~')-n u~~"
1 LL~::-nU~~ 2 YiU~,)~rJ,),)3-JLL(J1nc;i')~riuu'fJfJ~ul~1J'J')nD

~ 0 ~ 44 .r 4 - ~ ..
U fJ~,)rJryVl,)~~C1 (J1 U'fJn~')nu~~n,)'J,)LrJ'J,)::~L Yi'fJLu1fJU L VlfJU

m3-J')ruyJ~'fJ'fJl'J~-fI~~3-J~~'liu'fJ'fJn3-J')1uu~~')'):: 3 i')13-J~"

~ii~ nu fJ') L31 ~yJ~ 'fJ'fJ 1 'J~'J::~~')~n,)'Jnu Yi1'fJ3-J U3-J LLrJ~ L 8D fJ3-J~~" "

-nu~~ 1 LL~::-nU~~ 2 n~rJ,),)3-JLL(J1nc;i')~riuU'fJfJ~ul~1J'J')nD
~ 0 ~ 44 , ~

UfJ~,)rJryVl,)~~C1(J1L-nunu

~~'1'am

un~.,.J'Cj't}'t}11f1rioil"Ju1~rY~'t}fJ"luL~'t}~":;~tJntJ~11~u 1

L.J!U 1U1~U 31L~tJ~rioil"Juu't}tJ~,,:;'t}f.11u1ul't}'t}'t}u~~1:;" "

'fJf.!1~11ri~13.Jm3.J1ru~~'fJ'fJ11~1'fJ'fJ'fJutfj"'1~(free ionic"

fluoride) ,i~~3"1n11LtJ;tJuLLtJ~~1;1'fJf.!1~1'J~L1'J~13.Jm3.J1ru
..1 '1 ..cJd .. - "'1. I d .. ,
Y"I~'fJ'fJ ~1~V1~3.J1t\1'fJnUL~1 ~u L U'fJ~~1n~~tln~~'il3.J'fJ tJ1~" " "
1'J~L1'JJ11tJLU 2-3 u1~1t\ii~nUL11u~~L~r1'J13.JL-ll3.J-llU

~'fJ~~~'fJ'fJ11~"tUL~'fJ~",~;iu LL~~~~~~"'~J11tJLU 30 U1~13" " " .
~~'fJ'fJ11~1'fJ'fJ'fJU~~~;3.J,i~~13JliIunu1tJ1~uL U~~1"'3.J114" "
i1~.J U r1'J13.J L -ll3.J-llU~'fJ~~~ 'fJ'fJ 1 1~' 'fJ'fJ'fJU ~ n1'fJ~~1 U 1n~L3.J'fJ1ii"," "
(glomerulus) ~~Ln~LPitJ~nu r1'J13.JL-ll3.J-llU~'fJ~~"J'fJ'fJ1 1ft

'1 '1" cJ ~.¥ ~ ~" '1.1 ", ..1
~'fJ'fJ'fJU~UL~'fJ~V1L~3.J~U1t\~~n11nUL~"11.u LL3.J'J1Y"1~'fJ'fJ-"
1 1~' 'fJ'fJ U U1~ri'JUtl n ~ ~ ~ U niiu 1 tJ1 U 1~1t\~1~n11,jUc11 tJ ~1U" "

v1'fJ1~ (renal tubule) LLlJlm3.J1ru~~'fJ'fJ11~"fJ'fJULUU"""1'J~"
tT~r1~LLtJ1iiu~13.J r1'J13.JL -ll3.J-llU~'fJ~~~'fJ'fJ11~1'fJ'fJ'fJUL un1~LL'""
L~'fJ~ ntci1'JPi'fJ ti13"11~";-U~~'fJ'fJ11~"fJ'fJ'fJUL UL~'fJ~"'~ ri~~tln" ""

,jUc11 tJL ~'fJ'fJ n 1 tJV11~u"'~1'J~;I'JtJ r1'J13.J L -ll3.J-llu~",~;I'JtJ ,,;-~.Ju"
~ .¥ .. .. . ~ ..1 '1"cJ ~

n11V1~~'fJ~r11~U ~~L~'fJnn111t\1u13.J1ruY"l~'fJ'fJ~1(;1V1~U'fJ'fJn"
3.J1L U U'" "'1 'J~ L 11 uiI'J LL V1U~ 'fJ~ ~~'fJ 'fJ 1 1ft~ tln ~ ~on3.J L-ll1ri" " " "
n1~LL"'L~'fJ ~1t\ii~n11nutJ1L~ ~~~'fJ'fJ11ft L ~'fJ~~1nn11Lriu"
iI'J'fJf.!1~u"""1'J~vi11;1~1tJn~1 LL~~13Jvi1L ~'fJ1"'1",iir11Ln~

a .1 .. oJ" . .. ~ ,
r1'J13.JL~Uu'J~~1nn11L~1~L~'fJ~'iI~~'fJ~n1~V11tl~ 6 r11~~'fJ

- ..1 '1" ~ '1 .. ~ .¥ ~

n11nUY"l~'fJ'fJ ~1~ 1 r11~ LL~~ ~ Un11P\n~r11~U 'fJ1"'1"'3.Jr11 1
"

r1U ;I'fJ~nu~~'fJ'fJ11ft 5 r1f~ i1~.JU ~~;I'fJ~L~1~L~'fJ~L ~'fJ
"

~~~13.Jn11~~on3.J~'fJ~~~'fJ'fJ11ftt1~ 30 r1f~ U'fJn~1n,itT~3"111r1
" "

iU~11tJ~~~IJl'fJ~1Un11i3.Jii"'L~'fJ~~'fJ~liu'JtJ1~~1tJ ~'fJ 11r1
"
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t;i'U/fJnL~u~1nl'J:;~ LL~::1'J~L'fJ~; n1'JLriu1T~~1'J::~~LUU

Vl1~ L~ 'fJ n\/i'~:: ~ 'In LL~::U ~ 'fJ ~ri f.J~.1~:; U'fJ1 ~1 ~~ ~'JLL~::
'" .
~Vl1n1'JVl~~'fJ~"

~~~1'Cf1~'fJ~~~'fJ~nun11~n~'IJ'fJ~ Ekstrand LL~~ Ehmebo18

~Y1~~'fJ~L -:i'fJ1~1~31' ~1nu l'DL~ U3.J;.J~'fJ'fJ 11~w1'fJ3.J'fJ1\-111~~
"

LL~~L=nU3.J~~ WU~1'i~i1U'IJ'fJ~;.J~'fJ'fJ11~"l UL~'fJ~"~~1n~1L~'fJ" "

nul'DL~u3.J;.J~'fJ'f)11~w1'fJ3.JU3.Jfj113.J~1 1 Un1'iY1~~'fJ~~#~1J
"

i1'1'fJti1~U3.JV;L~'fJn3.J1~n~1c11LUUU3.Jfj113.J~1"~~U13.J1rn

LL~~L=nU3.J1'fJU~~ 30 'IJ'fJ~tJ13.J1rn~1'Cf11uLLIJ1~~1U c11LUUU3.J

.. ". ~ ...,; .r ...1 "
LL~~L'DU3.J~~"~3.Ju13.J1rnLL~~L'DU3.JL W3.J'lJULuU1'fJU~~ 35 'IJ'fJ~"

U13.J1 rnV; ~'1'il(;,)1uL ULL(;]~~1 U i1~,f UU13.J1rnLL~~L=n U3.JV;

L ~'3.J; U"~~13.J11tl1'13.JvT'1nu;.J~'fJ'fJl1~1'fJ'fJULU ULL~~L=n U3.J"

;.J~ 'fJ'fJl1~1(;') 3.J1nn11 vi1L';; n11~ ~-n 3.J'IJ'fJ~;.J~'fJ'fJl 'i~ L.JJ1~" """

n'i~LL~L~'fJ~~~~~ tJ13.J1rn;.J~'fJ'fJl'i~~tln-iiU'fJ'fJn3.J1LUU~~1'1~" "

L~ 'fJnUU1L31 ~;.J~'fJ'fJl1~W1'fJ3.JU3.JLL~~Lon U3.J~~~~.J'fJUn11" "

L~'fJ nu U1L31~;.J~'fJ'fJ 11~W1'fJ3.JJ1\-11'fJU3.Jfj113.J ~1"
.. ~ .J'.", .. v .

n1'i~n~1~1~U L~L~'fJn~'1'fJU1~U3.Jfj'i'i3.J~1LL~~U3.J

LL~~L=nU3.J~~Fi\-1~~~~~j;1"1n;.J1f3.J1P1u3.JL~u'1nu L ~'fJ'CfI'fJ~n1'i" "

~'1U~3.Ji1'1LLU1'D\1~~U L-rlU tJ13.J1rnlu1~uL UU3.J ~'113.JLiJU,
n'i~~1~'IJ'fJ~U3.J i~~'1U'IJ'fJ~Ln~'fJLLi~u 1~LiJU~'1UU1~n'fJUL U

;;
U3.J LUU~U "1n~~n11LtI'1uuL \iiuutJ13.J1rn;.J~'fJ'fJl1~-;)~\-13.J~

"

~tln-iiU'fJ'fJn3.J1 1 UU~~1'1~f11U\-1rli:~n\J U1L31~;.J~'fJ'f) l'i~w1'fJ3.JU3.J" "

fj'i13.J~1LL~~U3.JLL~~Lon U3.J~~V; ~~ j;1"1n;.J1f3.Jl~u3.JL~ u'1nu
, .. , v , .. v 0 V 44

WU'113.J~'113.JLLj;1nj;11~nU'fJU1~3.JUU~1P1C\JY11~~tlj;1 (p < 0.05)

LL~~ L~ 'fJU11ULU"1UUL \iiUU1~\-1~1~U3.Jfj'i13.J~1'D\1~1JnUU3.J

LL~~L=nU3.J~~~~~j;1"1n;.J1f3.Jl~u3.J~U nWU~'113.JLLj;1nr;11~nU"
, ..v 0 V 44 " 'v ,oJ

'fJU1~3.JUU~1~C1.JY11~~tlj;1 (p < 0.05) ~'1UL'ilUnU LLj;1L3.J'fJ

Lu1uUL \ii uunUU13.J1rn;.J~'fJ'fJl1~vf~\-13.J~V; tln-iiU'fJ'fJn3.J1L U" "
.Of v 4 a..I .,.., 4 .r
u~~1~f11U\-1~~nUU1L3.J ~n~'fJ'fJ L1~1~\-1'11~U3.Jfj'i13.J ~1'i1U~U"

nUU3.Jfj113.J~1\ii'~~j;1"1n;.J1{3.Jl~U3.Jtfj'u LL~~'i~\-111~U3.J
.. 4 .r v .. oJ 4 ..1" e; oJ

LLP1~L 'DU3.J~~'ilU~UnUU3.J LLP1~L 'ilU3.J~~Y1~~j;1,,1nn113.J L~U3.J'fJU" "

wu~11,J~ P1'113.JLLj;1nIJ11~nU'fJti1~~ii Utfl1i1C1.JY11~~ti~ ~~'fJ1"

nli:i 1 '11(;') ~1U"~ Utfl1 i1 C1.J~ ~ ~~ IJ1 'fJ n11~ ~-n 3.J'IJ'fJ~;.J'ij 'fJ'fJ 1 'i~ L~ 'fJ

nUW1'fJ3.JU3.J ~'fJtJ13.J1rnLL~~L=nU3.JL UU3.J

"1n~~n11Pin~1V;nIi:i1'13.J1.JJ1~(;')u"~L~u1(;,)11\-11n~

n11L~3.J;.J~'fJ'fJ 11~~~L UU3.Jtfl1\-11UL~ n P1'1'iL~'fJ nL oifU3.Jfj113.J ~1"

3.J1nn~1U3.J~~LL~~L=nU3.J~~ L ~'fJL-:i;.J~'fJ'fJ11~~L~3.J~~lU'fJu1 U"" "
.1..1 "!'1 4"" ,oJ .." ,

'iun~'fJ'fJL1~L'fJ'f)'fJ\J'fJ~'i~L~3.J1nn'11 'D~,,~tln~~'D3.JL'lJ1~
" " " " "

n1~LL~L~'fJ~1(;,)3.J1nn11vi11 ';;n1~~ nLL~~.;ru1(;,)1u;.J~ 'fJ'fJ11~" "

~')nCJfln,)'il3in~,)rlf~-i\ii'~Ut),)1'tJtJfl::'iJ'tJ~U13.J,)tU

~fl'tJ'tJ 1 'iv)vf~1-I3.J ~Y; C1 n'liu'tJ'tJn3.J') ~ UU~~,),)::L ~ tJ~ 3 .tJ') 13.J~" "

l1,)tJ1-lii~n,)'inu tJ') L~ ~~fl'tJ'tJ 1 'iV)~1'tJ3.JJ,)~::'tJ')~~.~n~ 55.6" "
~~~~n~1n,)'i~n~'iJ'tJ~ Ketley LLfl:: Lennon 15 .;1Vl~fl'tJ~~-:1

L~n'tJ1U 5-6 11nU~fl'tJ'tJ1'iV)LL~,)LriuU~~1,):: 24 .tJ')13.J~, "

1~tJ~ut),)U13.J')tU~fl'tJ'tJ1'iv)Y;nuL;r11u~::C1n'l1'u'tJ'tJn3.J11u" "

."1' .." , l: .. .. ~ ..
u~~,),)::L ~ tJ~'i'tJtJfl:: 52.0 L Vl')U U 'D~L3.J'tJ~~,)'itU,)C1~rl,)13.J

l'i' 'tJ~n1'i'iJ'tJ~i')~n,)tJ1 Un1'iLri U~::~3.J~fl 'tJ'tJ1 'i~1r)1-Dl Un1'i
"

L~1ruL;]U l~~'tJ~n'i::~nLLfl::wU'iJ'tJ~n~3.J i'T')'tJfJ,)~LL~,) ~::L ~u1~.. " ,

, l: ,,~, .. ,
,),)CJfln1'iVl~fl'tJ~Vl~~'tJ~~'tJ~rlfl'tJ~nU'tJtJ,)~3.J')n LU'tJ~~')nnfl3.J,

i'T')'tJfJ')~1un,)'i~n~1rlf~;J~'tJ1tJ'i::1-I~,)~ 19-21 11 r"ii:~LiJU,
-rl')~'tJ,)tJY; n'i::~ nLLfl::WU~ n,)'iL~1n 1 L;]U l~~3.JU'iruLL~,)~~'tJfJ, " . "~ " "

1 UI1')')::.;1i1~n,)tJ13J ~'tJ~m'i~::~3.J~fl'tJ'tJ 1'iv)t1)n yj')1-:1~ii~'i,)
"

n1'i'liuci1tJ'tJ'tJnVl1~u~~,),)::~~3.J')n 1u~tU::Y;n~3.Ji')'tJfJ')~
" ,

'tJ')tJ 5-6 11 ri')ii~~n,)'iL91ruL;]ul~~'tJ~n'i::~nLLfl::wu'tJti, """

~fl'tJ'tJ1'iV)~~C1nLriu~::~3.J1t'j'lui')~n,)tJ3.J')nn~,)LUUCJfl1-:1ii~'i,)" "

n,)'i'liuci,)~'tJ'tJn3.J1Vl')~u~~')')::ii'tJtJn~')

n,)'i~n~rlf~;J~u~')rn3.J,)tU~fl'tJ'tJ1'iv)vf~1-I3.J~.;1C1n'liu" "

'tJ'tJn3.J,)I1,)U1-lii~m'inUtJ1L~~~fl'tJ'tJ1'iV) ~1'tJ3.JU3.Jfi'i'i3.J~,)
"

~.,J ~.,J" '.~ ..1 1 ".,J~ -nU~Vl 1 LLfl:: -nU~Vl 2 u'tJun')')u'i3.J1tU)'"jfl'tJ'tJ 'iV1Vl'iJu'tJ'tJn

"
0-

3.J') 1 uu~~,),)::I1,) u1-li~ n,)'inu u') L~ ~~fl'tJ'tJ 1 'iV)~1'tJ3.JU,)'tJ fJ')~"
.. ~ " ~ ~~ .." ~ ..
3.JUU~1rlt1JVl,)~~C1~ (p < 0.05) 'D~~'tJ~rlfl'tJ~nUm'iP\n~'iJ'tJ~

Ericsson 16 .;1~u~')n,)'inU~fl'tJ'tJ 1'iV)~1'tJ3.JU3.Jyj')1-:1n,)'i~~=n3.J
" "

fl~fl~ L~'i,)::Ln~m'ir"ii:unuLiJun'tJU1I'tJ~u3.J (coagulation)

1 u n 'i:: L ~ '):: 'tJ ') 1-1 ') 'i LLfl:: n ') 'i 'i ') 3.J r;j ') 11 'tJ ~ ~ t'I 'tJ 'tJ 1 'i I;) LL fl::"9...1 .. ..1 1 .. .. 1" ,
LLrlflL"oU3.JLuULLrlflL'DU3.J)'"jfl'tJ'tJ 'i~ (CaF2) 'D~fl::fl,)U ~u')nn')')"

l: .. 17.,J ~" G

'i,)3.JVl~CJfln,)'iP\n~'iJ'tJ~ Ekstrand LLfl::~tU:: VlLL~~~ L 1-IL 1-IU

t)')n1'inU~fl 'tJ'tJ1 'iV) ~1'tJ3.Ju3.Jyj')1,x n1'i~ ~=n3.Jt'I ~fl~LU UCJfl" "

1-:1~tUu'i::lu-niiVl1~=n,)I1,)~1I'tJ~~fl'tJ'tJ1'iV)fl~t'I~~,)tJ, "

n,)'i1-l')u13.J') tU ~fl 'tJ'tJ1 'il;) vf ~1-13.J ~\ii'C1 n'l1' u'tJ'tJn3.J')1 U" "

U ~~,),)::111 u1-lii~m'inu U1 L~ ~~fl 'tJ'tJ 1 'iV)~1'tJ3.J U3.J LL~fl L =n U 3.J"
~.,J ~.,J" '.~ ..1 1 ".,J~ ~~-nU~Vl 1 LLfl::-nU~Vl 2 U'tJun,)1u'i3.J1tU)'"jfl'tJ'tJ 'i~Vl1lU

" "

'tJ'tJn3.J')1 UU~~,),)::I1,)u1-li~n,)'inu U1 L~ ~~fl 'tJ'tJ 1 'iV)~1'tJ3.JJ')"
l: ~ ,..~ 0 ~ ~~

LLfl::U3.Jfi'i'i3.J~,)Vl~ 2 -nU~'tJU1~3.JUU~1~ryVl,)~~C1~ (p < 0.05) ~1nn~1
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a'a'tJ

n1'j'~1m~1ru~~'t)'t)1'j'r!t~C1niu't)'t)n~1Luu"""1'):;:Lu" "

L,)~1 3 'Ii")1~~~tji~nufJ1L~~1onL;;fJ~~~'t)'t)1'j'r!tP1,)1~L;;~;;U 0.25
"

~n ~1't)~.J1 U~fi'j"j'~~1 LL~:;:U~LLP1~L=nfJ~"'~ ~u~1m~1ru"

LLP1~L=nfJ~L UU~~L ~~:Jfuvi11 ~m~1ru~~'t)'t)1'j'r!t~C1niu't)'t)n" "

~11 UU"""1,):;:~~~~

nmmn'a'a3J'IJ'a:n'lf1

'II1f)'II1f)1J~ruiin'tjV1tJ1P11~(;1f LL~:;~iin~1UDm1'J U'J:;~1. .
n1~'tj'D1:n,)L~~ ;1-rl')tJrJ1U')tJ~,)13.J~:;(;1')n1un1'JL(;1TtJ3.J~1'J

L~~LL~:;;;~")~un'Jcii~1~ 1m-D1 Un1'JV1(;1~If)~ LL~:;-rl')tJfoI(;1~3.Jvi

vi'UiUU1J 'II1f)'II1f)1J~ruU~(;1viU(;1LL~V1tfiuu;1 3 vf~ 1 0 ~U.
~'1f)1~1~.;r ~'JL-D'1:;1Jn1'JV1 (;1~If)~ vi' ')tJ ~,)13.J £ ~1~LL~:;If)(;1V1U

~1U1fo1tJ:f:umvi':;1Jn1'J~';:1J~UU~1JU'J:;3.J1ru~1nl~'J~n1'J.
1~tJV11~viU[;1LL~V1tJP11~(;1{ U'J:;roi1U2545 'II1f)~cJ1tJ1~tJ- .. .. ~ -
~ru:;V1U(;1LL ~V1tJP11~(;1'J "W1~~n'Jru3.J""1,)V1tJ1~tJ
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Abstract
Objective To detennine urinary fluoride excreted during 3 hours after intake sodium fluoride (NaP) tablet with

water, plain milk and high calcium (Ca) milk.
Materials and Methods Ten healthy subjects, 19 - 21 year-old, took 0.25 mg NaF tablet with 250 ml water.

Afterwards, urine samples were collected every 30 minutes for 3 hours. The volume of urine was measured, and
fluoride ion concentration was detennined by fluoride electrode. Mean fluoride ion concentration excreted in
3 hours and mean percentages of total fluoride ingested were calculated. The experiments were repeated 4 times for

2 kinds of plain milk and 2 kinds of high Ca milk. Each experiment was perfonned at least 24 hours apart.

The differences of mean fluoride concentration excreted after intake NaP tablet with water and each kind of milk
were compared statistically by one iiway ANOVA and LSD at 0.05 significant level.

Results The mean fluoride excreted in 3 hr-urine after intake NaP tablet with water, plain milk 1, plain milk 2,

high Ca milk 1 and high Camilk 2 were 0.139:t 0.014, 0.114:t0.026, 0.113:t 0.034, 0.079 :to.022 andO.080:t0.024

mg, which were 55.6, 45.6, 45.2, 31.6 and 32.0% of total fluoride ingested, respectively. The mean urinary fluoride

concentration excreted after intake with water was significantly higher than those excreted after intake with 4 kinds
of milk (p < 0.05). The mean urinary fluoride concentration excreted after intake with 2 kinds of plain milk were

significantly higher than those excreted after intake with 2 kinds of high Ca milk (p < 0.05).
Conclusion: The increase of Ca concentration in milk led to lower fluoride concentration excreted in urine.

(CU Dent J 2003;26:15-21)

Key words: calcium; excretion; fluoride; milk
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