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Studies on the mechanism of neurotoxicity of environmental pollutants
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To clarify the mechanism of the toxic action of environmental pollutants on the nervous
system, the following studies were made.

1) Screening of acute neurotoxicity of environmental pollutants with guinea pig otfactory
cortex slices and testing of their chronic toxicity on cultured nerve cells.

Guinea pig olfactory cortex slices were used to screen acute neurotoxicity of environmental
pollutants on synaptic transmission in the mammalian brain by recarding evoked presynaptic fiber
potential (FP) and postsynaptic potentials (PSP) from the surface of the slice. Typical environ-
mental pollutants, methylmercury and DD, caused slow and gradual decrease in the amplitude
of PSP without producing a significant effect on FP, indicating that their primary site of action
is the synapse. On the other hand, toluene and a-hexane decreased the amplitudes of both FP
and PSP, suggesting that these organic solvents primarily inhibit propagation of impulses along the
axon. Electrophysiological studies using brain slices thus can provide accurate dose-response
relationships for environmental neurotoxicants as well as information regarding the site of heir
action,

Clioguinol, which is known to cause subacute myelo-optico neurcpathy {SMON), and its related
compounds inhibited synaptic transmission in the slice at the concentration of 100 xM. To test
chronic toxicity, the compounds were added to cell cultures of neuroblastoma originated from rat
brain. Clioquinol at about 100 ¢M did not change viability and morphology of cultured cells.
The results indicate that the acute toxicity of clioquinol compounds on the synaptic transmission
in brain stices does not originate from their cytotoxicity.

Rat cultured nerve cells were used 10 test chronic neurctoxicity of environmental polutants
on the mammalian brain. Chronic toxicity of neurotoxicants depended on culture conditions (cell
density, growth phase and growth medium etc.) and the origin of cells.

2) Effects of insectisides and heavy metals on synaptic transmission was studied in crustacean
and insect neuromuscular junctions. Three types of organophosphate insectisides were found to
block neuromuscular transmission in the meal worm {Tenebrio molitor). Mode of action of the
three, however, differed from each other; diethyl phosphate 4-nitro-m-cresol acts on both pre- and
post-synaptic membranes, but diethyleyanophenol phosphate affects presynaptic axon whearas
diethylphosphate-p-nitrophenol acts on the nerve terminal,

Ca spikes induced by quinidine in lobster muscle fibers were affected by various divalent
cations. Ba*' and Sr®* enhanced Ca spikes, while Mg®t, Mn®*, Co*t and Cd®* suppressed them,
Inhibitory effects of Co** and Mn®* were also found on the neuromuscular transmission and on the
action potential in insect muscles.
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3) Inhibition of taste responses by heavy metal ions in mice

Preadaptation of the mouse tongue to various heavy matal salts produced inhibition of chorda
tympani nerve responses to taste stimuli. Especially, CuCl: and ZnCl; at 107°-10"* M selectively
inhibited taste nerve responses to sugars and Na saccharin without affecting those to other stimuli,
No such selective inhibitory action on sweet responses was demonstrated by MnClz;, FeSO,,
CoCl: and CdCl:. These salts at 1 mM, however, produced small inhibition of responses to suc-
rose, NaCl and quinine hydrochloride, although CdCl: at 1 mM inhibited responses to all the four
taste stimuli to some extent. The inhibitory effectiveness of heavy metal ions is in the order of
Cu>Zn>Cd>Co>Fe>Mn,

Preference-rejection behavior in mice for heavy metal salts was studied with the two-bottle
preference technique, Mice rejected ZnCly, CuCly, CdCl; and NiCly, but preferred MnCl: and
CoCl: at low concentrations, although they became to reject these salts at high concentrations.
‘The rejection threshold for heavy metal salts was in the order, Zn<Cu<Cd <Ni<Co<Mn. This

order is almost the reverse of that of the toxic effects of heavy metal ions on animals.
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NEUROMUSCULAR BLOCK LD in vivo
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