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0O O O Abstract
Electrophysiological, neurochemical and behavioral analysis on disturbance of neuronal
information processing in mice chronically exposed to a low concentration of formaldehyde

Yukiko FUETAY, Kiyohisa NATSUME?, Kohji FUKUNAGA?Z, Shuji AOU?2
(The authors were in equal contribution.)

1Department of Medical Technology I, School of Health Sciences, University of Occupational
and Environmental Health

2 Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology
3Department of Pharmacology, Tohoku University, Graduate School of Pharmacology
Sciences

To investigate effects of long-term inhalation (12w) of a low concentration of formaldehyde
(FA) on neuronal information processing in the hippocampal formation, we analyzed
paired-pulse responses of population spike (PS) and field excitatory postsynaptic potential
(fEPSP), and long-term potentiation (LTP) using slices, and then combined the
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electrophysiological results with neurochemical study of intracellular signaling. LTP induced
by a6 -burst stimulation applied to Schaffer collaterals in the CAl1 was significantly
suppressed in the mice exposed to 80, 400 and 2000 ppb FA. In mice exposed to 2000ppb FA,
granule cell disinhibition in the dentate gyrus and a decrease in paired-pulse inhibition of
fEPSPS in the CA1 were confirmed. The electrophysiological results suggest that inhibitory
system and memory processing can be impaired in the mice exposed to FA. Since the
suppression of LTP induction was observed following exposure to FA, we next investigated
amount of the active forms of CAZ*/calmodulin-dependent protein kinase 1l (CaMKII),
protein kinase C (PKC) and mitogen-activated protein kinase (MAPK) which are involved in
the hippocampal LTP induction. We also assessed amount of the synaptic components such
as synapsin | and an AMPA type glutamate receptor (GIuR1 subunit). The amount of active
CaMKIl and CaMKII significantly increased in the CA1 without changes in the active
PKC . Significant increases in amount of synapsin | in the CALl region and the DG were
also evident in the FA-exposed mice. An open field test disclosed an increase in searching
behavior, rearing, while there was no change in the fear behavior of the FA-exposed mice in
the elevated maze test. The abnormalities in the expression of the signaling molecules and
synaptic components may be associated with the suppression of LTP induction and
disturbance of the neural functions by exposure to FA.
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