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A.bstract

Fluoride absorption occurs from the stomach and continues
throughout the small intestine. The mechanism of fluc;ride
absorption in the small intestine is not well understood. The effect
of pH on intestinal fluoride absorption and the possibility that
fluoride transfer across intestinal mucosa occurs as the ionic form
rather than the hydrogen fluoride (HF) were investigated in vitro
using isolated segments of dog jejunum in a 2-chamber system. The
pH of the mucosal buffer was varied (6.0-8.0) but the serosal buffer
was held constant at 7.5. Fluoride was added to the mucosal buffer
and the serosal fluoride concentration was measured after
30 minutes incubaﬁon. |

No significant effect of pH within this physiological range was
observed on fluoride across the intestinal segment. The reduction of
Na* concentration and the inhibition of active transport by ouabain
reduced fluoride transfer. Reduction of CI” concentration in the

mucosal buffer increased fluoride transfer.



The absence of a pH effect and the positive response to
changes in Na™ transport lead to the conclusion that intestinal
fluoride absorption occurs as the ion, not as HF, presumably via the

paracellular channels.
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Yininasesdiunatazniedefl 6.0,7.0 unz 8.0 lapdaufiums
wWisuanBununanaudutussageclas 3 szfufe 0.25,0.5 usz 1.0
fadluand  Fonsifenetss 2 stdniutheribiiAnaauansdlu
Usamnmdniuveslolasisungesladlussnsaroiuiiagadu §3 400 i
(szwing 7.1 B 2818.4 wilulusnd)

amiefl 2 uarUfls. wamsdTunmvgesliflumsazandunneniien
finflurnsfeyTinamssudadululaaninsesvgeslsd Tu g0 wfideduf
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vinmImuImnIsif (two-way analysis of variance) wuin
nrrvudangealsd wilsdulnoasstunduiusasvgeslsdviovundiaginans
azauamRagedy (p < 0.02) mInAsssgARlinuIAIIUAEMLL R
sefuauiunsadsluansazaromulagedn Suslasassdantsgafurigesled

(p > 0.9)
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m7ef 2. wevssnmiiouuseszdunaaduiuseavigeelsd wasanay

anaunIaaalussazasiugafudodnintigaduvgenlsd

1 & L3 s o 1 A ' d
dufusasniadldidn  mAuaaadwrado(mean+SE) 1
MInaRes 2-3 n¥s snalSunageslse uaslolasianngeslsd

Tugnazapiunaenaiien

mucosal fluoride 0.25 0.5 1.0
conc. (mM)
pH = 6.0
HF conc. (nM) 704.6 1409.2 2818.4
ug F transported 0.039+.018 0.097+.002 0.191+.050
pH=7.0
HF conc. (nM) 70.5 140.9 281.8
ug F transported 0.070+.020  0.102+.042 0.177+.027
pH = 8.0
HF conc. (nM) 7:4 14.1 28.2
ug F transported 0.052+.001  0.117+.033 0.178+.076

Anova table for a 2-factor analysis of varince for fluoride transport

Source Sum of squares D.F.  Mean square F-test P value
pH 0.651 2 0.326 .026 9748
Mucosal Fconc.  151.6 2 75.7 5.96 0159
pH x F interaction 4.321 & 1.08 085 9855

Error 152.5 12 12.7




Fluoride transfer (ug/sq.cm/30 min)
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auliia ednaffiudndgnmasd (r-0.7 p < 0.0005) (319l 3 JUA 6)
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mﬂﬂﬁnuuﬂ;aﬂ?mmm"!unTu'ﬁ'waeﬂmﬂ‘hﬂ'laaau'lumsm:muﬁmﬁh
gndy Suanndufunsgadurgeslsd naafe enuduiuseinselsdanns
wiliSunangeslsdlumsasaefmuvaenifeniingsdu (r--0.6

p < 0.001) (7fl 3 A 7)
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= L d L
nnmanasad s Ul luisssaeiuiagady Relildnaw
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Wadueeun 0.2 uax 1.0 Aadlumi wudmilvinisangangeslsdanng
o

WenSoufieuiuluensflilddaaun --0.7 p < 0.0001) (3797 3
U7 8)
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16i8n  Arfusaniuiusie (meantSE)

Conditions Fluoride transport % change
(ug/sq.cm./30min)

Na substitution (mnM) (n=5)

Na 131 0.153+0.017 -

(control) '

Na 79 0.102+0.017 decrease 33.3

Na 28 0.081+0.011 decrease 47.1
overall significance p=.0001

ClI substitution (mM) (n=4)

Cl 110 0.148+0.015 5

(control)

Cl 55 0.165+0.021 increase 11.5

Cl7 0.20040.017 increase 35.1
overall significance p=.0005

Ouabain (mM) (n=4)

0 0.151+0.033 3

(control)

0.2 0.071+0.010 decrease 53.0
1.0 0.059+0.007 decrease 60.9

overall significance p=.0001
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fugada (n-5)

Fluoride transfer (ug/sq.cm./30 min)
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Fluoride transfer (ug/sq.cm./30 min)
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masusangeslsdi i radaiidildinfivafnenmeoueninanelen
mafnduaadafaildifnandoudsznietesine 2 doa (diffusion chamber)
Fovsrymsezane  iwdinmnargfililasialulunsfinenalnnisuds
voamsine] dnfuasdgadn TnoawizedisBamdszianfimusouandaldd
Tussezann (weak electrolyte) (17,18,18,23) Fsfausinsfinenlaedsfiae
fiaRufifuwmadgeiufidneeninaznanuentiBamusisimAudsznisgy
AamaRanumaaiioniuiy LA IfiRdeRfesnsarinInaugy
AINARBIL 1% mwsaliuszAunuiluniadsressisazeny wiesnain
wWisuwdssnnuidudusasmnissaelusuandaafuniomunasaifionliny
Fiedn3

Tnewvgfanzanudunsesnsssssszaoluinousslud ldidnsen
Traflunans Folurgeslsdfelingeglaodaninnlugesvgeslsalosay dm

Tugtedlalasiauvgenlsd swfifoadniios  lelasisungeslsdidunsnden &
fifn pKy iy 8.45  nasfinennsmudsiuiwresgadnvesnindeu

vawrdla 1iu benzoic acid (Fafiin pK, IndiAzsfulelasiauvigeslsd) .

win barbituric acid wuimgadurziinnniiniznosesgUfliuvandy
(undissociated forms) Fsazufuamazaruiduniadrsssmanzais
niafe desazaeduRgedaiidunsaaindu smfanisgeduléfu
(15,24,25) Weflidwwizlumrazmefidunsann afivanmeesgufly
wrnfaingedy Sameandastufifgnonulihfadeed Falsznauludandy
vadluin widludfamulilinanlesewin uizdusenlvipfliuansavninie

nInAIHule (15,19)
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dmfulolasiaungeslsd 18TgTorumaisedn sansonszanoiuiu
tindgaduldfnimgeslidlesen (6,8) luntimasesganilsinesedlifuiwbe
vraafainsnzy (synthetic lipid bilayer membranes) lfesuin dadau
yosnNBusaNyeIR Do Tad Al suwinIzesm (membrane
permeability) sznirslolasiaungeslsd uavigoolsdlesan Sawviniu
10° : 1 (28) wAMINIzR BN za M TunIaf9IssEnIR et Iud LA AN
Fofifszanm 7.5 ud? wwuirdadaunmiduiuszninelelasiaurgeslsd
songonladlonan iy 110*  Katumnnagefaludlddnssfinafatilu
7Ureslelasiaungeelsduds mdndausasnnuBusenldmsuninszaonv
szniololasiauvgeslsduasdyealsflossnazdssfimivinuniesnnnin 10%1

faudazfiTsnumsnofsiuayuuannudnfind1dn nivud
WgoeladduRusadgadunaisrfiafinninnisuninizaneveslalasiaungaslsed
wrtsngmssdenslifetulnredgafurenfadonnafin Taoanwizlu
dabefisszafiznnazauduniasufidendiadunans (26)  azdiuls
mn'lmwamqwﬁwm Whitford uazams (7) fivnnsfinsinisauds
Weeslsdlunszinztsenazyemy Sanududesazanudunsasiivess
szanefedlunszine ez iiszning 5.5 § 8.0 YSumnsuds
wyselsdiuduraduitanzimnzismazfidlndifivetu fadmnaaizanu
unandafianinadentigaduseavgenlsd aasezwudrfismazanuiunia
sl 5.5 Ynmngetussdesfiiganitfisaizaudunias s.0
athatulddn  wensnfildtgwuilumdidafenunsasnuuas ¥z fna
Busenlmsuninszanoaslalasianvgeslsdganivgealsdlosaufios 1 i
winibu (27)

wantsnanediugiagal wudmanazenuduniadsvesmsezaedn
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52v19 6.0 9 8.0 Vhunagealsdfiszaueglumsazaefuvasnifanaz il
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Talasiaungealsdganiifinanazananiluniasg s.0 9 100 ~ 400 10
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pnflinisondn 10%1 an dsznsfises flumsssamofignazanuiiunig
AN 6.0 ATNTHIBIngaslidlesen Hunndlalasisungeslsdiizann
3.5x10% 11 BedapUSunmarmdndufisonndd evdiudansnddiifans
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Jackson unzanmiz(25) #sldvinnsfinsnnisunds salicylic acid wag
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Furaduitadl@dnialieflulszianfusedfsnegiuuumnane
(leaky epithelium) (28,29) %aﬁn‘v’nwm:mm:ﬁﬁwﬁ‘ay LU ATNANIFNG
szt rediindy ufuradfiitesirssznineed (paracellular
channels) Famansalfidunmatugaimismsussfiaiwitgrosnienld
fp3sseninsadinan iy Snduditevaenoiufiegwin eraiutes
nefmTunIIssIILventy Tauntsuwinsznednwd i luglveslesen
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