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Table 1 Effect of mucosal fluoride concentration and pH on fluoride and water transport

across the small intestine.= 23

Mucosal fluoride 011 0.70 11
conc.mmM)
pH=6.5
HF concentration (nM) 100 320 640 1000
pg F transported 0067+0016 0.138+0030 0.296+0.102 0.363+0.128
ml water transported 010011 009007 012014 0.06 +0.07
pH=7.0
HF concentration (nM) 32 100 200 320

11



o a 4 { o { a
29Ua.aUaIUATUNS, TN 7 21709 1 un3iay - Ngueu 2562

Mg F transported 0.109+0.040 0160+0.043 0.295+0.061 04450130

ml water transport 0174016 0084007 010006 013 +0.09
pH-75

HF concentration (nM) 10 32 64 100

Mg F transported 0.068+0.019 01450042 0311+0076 0.385+0.09

ml water transport 0164013 0154011 015011 014 +011
pH -8.2 2 64 128 20

HF concentration My 005240005  126+0034  0.190+0023 0301+0084

Mg F transported 0184012  013+013 012 +009 015 +014

ml water transport

* All values represent the mean + S.D. for 4 separate incubations using segments from 4 dogs.
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Table 2 Effects of ionic replacement and ouabain on transmural potential difference and

fluoride transfer.

Condition Final PD+ F transfer Significance
mV) (Mgem?30min) level
Na substitution
Na 130 mM (control) 9.3+0.6 0.266 + 0.002
Na 80 mM 6.3+0.7 0.180 + 0.003 P<0.01
Na 20 mM 42+05 0.128 £ 0.022 P<0.005
Cl substitution
Cl 123 mM (control) 85+0.6 0.248 £ 0.004
Cl 83 mM 9.7+05 0.284 £ 0.026 n.s.
Cl 39 mM 10.0+0.7 0.342 £ 0.022 P<0.005
Cl 12 mM 10.5+0.5 0.344+0.22 P<0.005
Ouabain addition
0 (control) 7.4+04 0.222 +0.026
0.2 mM 52+04 0.116 £ 0.016 P<0.02
0.5mM 49+04 0.094 £ 0.004 P<0.005
1.0 mM 44+0.3 0.086 + 0.006 P<0.005

Initial mucosal fluoride concentration 0.5 mm; Fluoride transfer measured after 30 minutes.
«Transmural potential difference following 30 minutes (Na and CI substitution)

or 60 minutes (ouabain addition) incubation
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Mechanism of fluoride absorption from small intestine ; a pH-
independent event

Jeerasak Nopakun *

Abstract

The mechanism of fluoride absorption across the individual cell membranes has been studied
extensively. Many studies demonstrated a pH-dependent of fluoride transport across epithelium associated with

an absorption in stomach, cheek mucosa and urinary bladder. It was proposed that movement of fluoride across
individual cell membrane appears to occur predominantly as the hydrogen fluoride rather than as fluoride ion.
Fluoride absorption occurs from both the stomach and mainly throughout the small intestine. Although fluoride

transport as hydrogen fluoride may be significant factor in some epithelia, it does not appear to be a major
contributor to the absorption of fluoride from the small intestine. The mechanism of fluoride absorption across

intestinal mucosa was pH-independent process. Since absorption of fluoride occurs readily across intestinal
mucosa despite the high pH of the intestinal lumen. Many in vitro studies using rat and dog small intestine did
not encounter any effect of pH, pH 6.5-82, on intestinal fluoride absorption, despite a 500-1000 fold range in
hydrogen fluoride concentration. The epithelium of the small intestine is considered to be -leaky~ with
paracellular channels capable of allowing the passage of water and small molecule across the epithelial layer.

The diameter of the channels is sufficiently large to permit the movement of hydrated ions including the hydrated
fluoride ion. Therefore fluoride absorption in the small intestine should occur primarily as fluoride ion transport

in association with water transport through the paracellular channels.
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