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7. Abstract

Effects of long-term inhalation of low concentration formaldehyde on neuronal
information processing focused on paired pulse responses and a long-term potentiation

in the hippocampal formation

Yukiko FUETA, Kiyohisa NATSUME, Takaichi FUKUDA

(University of Occupational and Environmentl Health , Fukuoka 807-8555 Japan)

Olfactory information is transmitted from the olfactory bulb to the limbic system,
thalamus and cerebral cortex in the central nervous system. Hippocampus is a part of
the limbic system and is involved in emotions, learning and memory. In this study we
tested the effects of long-lasting inhalaﬁon of a low concentration of formaldehyde (FA)
on neuronal function and cell morphology. Paired-pulse inhibition of population
spikes represents a recurrent inhibition, which considerably controls the excitability of
excitatory neurons. The paired-pulse inhibition of granule cells of the dentate gyrus
decreased in sneezing mice when they inhaled a FA concentration of 400ppb and
2000ppb. The paired-pulse inhibition did not change in the non-sneezing mice.
There was no change in the paired-pulse inhibition in hippocampal CAl. Synaptic
plasticity is observed as a change of synaptic responses after a high frequency
stimulation or O -burst stimulation. We analyzed a long-term potentiation (LTP) of
population excitatory postsynaptic potentials (PEPSP) induced by 6 -burst stimulation
applied to input afferents of the hippocampal CAl area of mice inhaled 2000ppb.
Induction of LTP was decreased in mice that inhaled FA. An immunohistological
examination was performed on the hippocampus of mice who had inhaled 2000ppb FA.
There was no change in cell morphology stained by propidium iodide and in the
distribution of GAD67, GADG6S, synaptotagmin and GAT-1. Our results suggest that
the long-term inhalation of low concentration of FA is capable of influencing

information processing in the hippocampal area.
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