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Summary

For the purpose of elucidation of the mechanism of convulsion induced as the acute
intoxication of sodium fluoride (NaF), the actions of NaF on the frog sciatic nerve-sar-
torius muscle preparation were investigated electrophysiologically. The results obtained
were summarised as follows :

1) Both twitch and tetanus tension were augmented by NaF dose-dependently.

2 ) NaF had little effect on the compound action potential of nerves, resting membrane
potential, action potential and membrane resistance of muscle fibre.

3) NaF augmented the amplitude, rate of rise and half decay time of endplate potential
dose-dependently.

4 ) NaF augmented both the frequency and the amplitude of miniature endplate potential

(MEPP). _

5) The amount of neostigmine which inhibits more than 80% of cholinesterases had no
effect on the action of NaF on MEPP amplitude.

These results suggest that NaF facilitates acetylcholine release from the presynaptic
membrane, sensitizes the cholinergic receptor of the postsynaptic membrane and inhibits
the cholinesterase in the neuromuscular junction, and that these actions of NaF are in-

volved in augmentation of muscle contraction and the convulsion.
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Fig. 1 Diagram showing the experiment with
the sciatic nerve-sartorius muscle pre-
paration. The preparation was stimu-
lated through the nerve, and isometric
recordings were made.
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Fig. 2 Nerve-muscle chamber with stimulat-
ing and recording electrodes. The pre-
paration was perfused by Ringer’s so-
lution containing d-Tc (6x 10-7g/m¢)
or d-Tc plus NaF.
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Fig. 3 Twitch responses of sartorius
muscle to indirect stimulation at
0.1 Hz. The twitch tension was
augmented by NaF dose-depen-
dently.
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Fig. 4 Tetanus responses of sartorius
muscle to indirect stimulation at
50 Hz. Each lower trace is control
and upper trace 3 min after appli-
cation of NaF. The tetanus ten-
tion was augmented by NaF dose-

dependently.
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Fig. 5 Comparison of effects of caffeine and
NaF on twitch responses to direct and
indirect stimulations. NaF had no ef-
fect on twitch tension induced by di-
rect stimulation, after the neuromus-
cular junction was blocked by d-Tc
(6x10-¢ g/mf).
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Fig. 6 EPPs induced by nerve stimulation at

0.1 Hz. The amplitude, rate of rise and

half decay time of the EPP were

augmented by NaF dose-dependently.
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Fig. 7 MEPP frequency in relation to NaF
concentration. MEPP frequency is giv-
en as the relative value of the fre-
quency after application of NaF to
before. Each point represents the
mean value obtained from 3 to 6 ex-
periments and vertical bars S. D.
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Fig. 8 MEPP amplitude in relation to
NaF concentration. Each of point
and vertical bar represents the
same as in Fig. 7.
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Fig. 9 Effect of NaF on the action of K-
concentration on MEPP. K*(9.5 mM)
raised the only MEPP frequency and
NaF increased both the frequency and
amplitude of MEPP.
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Fig. 10 Effect of NaF (5 mM) on MEPP
frequency-K* concentration rela-
tionship. Each of point and verti-
cal bar represents the same as in
Fig. 7.
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Fig. 11 Effect of NaF (5 mM) on twitch
tension-K* concentration relation-
ship. Each point represents the
mean value of 6 or 7 experiments
and vertical bars S. D.
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