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The Effects of Cholinergic Agents on Intestinal Absorption of Fluoride
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(Chief : H. Machashi)

Summary

The effects of cholinergic agents on fluoride absorption through the rabbit intestine
were investigated both i» situ and in vitro. The results obtained are summarized as
follows: 1) When the concentration of the fluoride solution applied in an intestine was
increased until 10 ppm, the rate of intestinal absorption of fluoride was inversely dec-
reased. 2) Acetylcholine caused an increase in the rate of fluoride absorption,and the
reduction of it occurred due to addition of atropine. 3) Bethanechol mérkedly increased
the absorption rate of fluoride and methylscopolamine reduced it. Those effects were obs-
erved in the both agents with a narrow range of concentrations. 4) Barium chloride
reduced the fluoride absorption and papaverine slightly increased it.

From these results, the following suggestion was discussed : The intestinal absorption
of fluoride may be caused not only by simple diffusion, but also by facilitated diffusion

and may be under the control of parasympathetic nerves.
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Fig. 1, Diagrammatic representation of a
perfusion apparatus of the experi-
ment in situ.
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Fig, 2. Diagrammatic representation of a
perfusion apparatus of the experi-
ment in vitro. A small intestine
was bathed in Tyrode solution at
37°C.
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Fig. 3, Diagrammatic representation of a perfusion apparatus of the experiment in situ.
The intestinal lumen was perfused with a saline containing fluoride (10 ppm as F),
to which drugs were added. Blood was collected as a sample from vein under

transfusion of “Dextran-L injection”.
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Fig, 4. Absorption rates at various fluo-
ride concentrations in the rabbit
intestinal lumen.
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Fig. 5, Absorption rate in relation to
fluoride concentraion applied in
intestinal lumen.
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Fig. 6. Effects of acetylcholine and atro-
pine on absorption rate of fluo-
ride. Absorption rate in 60 min.
showed an increase of 239% by
application of acetycholine, while
a decrease of 54 9% was shown by
atropine. Each point represents
the mean value obtained from 2 to
4 experiments. * Significantly
different from control, p<0.05

FEFEH i Bethanechol ¥ X U8 Methylscopo-
lamine ##h FhFEiL iz, Bethanechol i2= V
VIEEIZETH S . Acetylcholine & H#E L T
Muscarine #fEf 7394 <, Cholinesterase {ZR%E
<, Nicotine #fER X7\ 5. Methylscopo-
lamine iZ¥{ =V v E Cth 5. Atropine izl
#RINME TR RETH B 0. FRIX Fig?
BIUV Fig8 iR, COFERTIL7 v ZBK
DFEF S FECIRML, 20 FHRICELHEML
7. KMCEYHEMS FRioEx2aEEL LT, £
DOBOBERHECSTARTHILDL LA, WY
hofEd 2—4 FlOFEETH%. Bethanechol 3
iz 0.1mM, 0.2mM, 1.0mM o 3EDEED
5% 0.2mM T - & RIEHEL, TOHIHE
DEED 01mM TREERIZETL, 1.0mM
TRNBHRHEGEALER . —7F,

Methylscopolamine @ 0.1 mM, 1.0 mM, 10mM
DIBORED O DRED ECIx e L T
L,01mM CiET L, 1.0 mM Tz ER, 10 mM
TREN DT, WThEEOHBEIIALR

3(1) 1977 25

o
=3
T

D Control

D] Bethanechol (0.1 mM)
L hlh I

Z_ Bethanechol (0.2 mM}
* p<0.05

Ratio of
F concentration
on

=}

2.5F

2.0F

ladnl

2.0r

m Bethanechol {1.0 mM)

Ratio of F concentration
N *
NNNNNKNNAN \ *

Ratio of
F concentration
3 IS
N
S

Time after application (min.)

Fig. 7. Effect of bethanechol on fluoride
absorption. Fluoride absorption in
30 min. after application of betha-
nechol (0.2 mM) showed a signifi-
cant increase of 65 % as compared
with the control. Each column
represents the mean value obtain-
ed from 2 to 4 experiments. *
Significantly different from cont-
rol, p<0.05.

Teh iz,

RUAET, GINEGCFEHcERFRSL
CTEEER (NF) »H%5 BaCl,, MR Gt
#) b5 Papaverine ¥FEA TR HERIE
Fig9 wr+@ b BaCl, OEmBRcMEhzHL,
Papaverine (I HEZE LA, BIR(BEDERA
NEDL R

% =

7 o BIESCHTROGHIRSTETHS L
i, BERETEISIRE ) BHOEHEI/MLRTEL
3, £ OWENFTLRTCEL, 7 o ROBER
IREFRIHEDLHL, I THERD LT v b



2 IREpfl : 7 » BOBERMURIT T, SEEYOFE

~
o

D Control

2 Metnylscopolamine (0.1 mi)

Z Methylscopolamine (1.0 mM)

Laaddd
' ]

Ratio of
F concentration
o

o

~
o

Ratio of
F concentration
b

o

s
=3

Z Methylscopolamine (10.0 mM)

Ratio of
F concentration
5

1.0

Time after application {min.)

Fig. 8. Effect of methylscopolamine on
fluoride absorption. Absorption
rate showed no significant change
as compared with the control,
though a slight decrease was
shown by 0.1 mM of methylscopo-
lamine. Each column represents
the mean value obtained from 2 to
4 experiments.
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Fig. 9, Effects of BaCl, and papaverine
on fluoride absorption. Fluoride
absorption in 30 min. after appli-
cation of BaCl; showed a decrease
of 35% as compared with the
control, while an increase of 23 %
was shown by papaverine. Each
column represents the mean value
obtained from 2 to 4 expeiments.
* Significantly different from
control, p<0.05.
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