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Abstract

Effect of prolonged low-level formaldehyde exposure on the olfactory system

Multiple chemical sensitivity (MCS) is a controversial disorder characterized by multi-organ
symptoms in response to low-level chemical exposure. Formaldehyde is one of the more
problematic chemicals. To determine the role of brain function in induction of MCS, we
study morphologically the effect of prolonged low-level formaldehyde on the olfactory system.
The olfactory system consists of olfactory epithelium, olfactory bulb, limbic system.
Morphological analysis of olfactory system has been examined in mice after long-term (3
months) exposure of low-levels (0, 80, 400 and 2000 ppb) formaldehyde. The influence of
the exposure was analyzed using immunocytochemistry and electron microscopy. Electron
microscopic observation showed that the olfactory epithelium has not so much severe
damage. Immunoreactivity of olfactory marker protein , a specific marker for olfactory
cells, suggested that projection of olfactory epithelium to the olfactory bulb was normal even
in 2000 ppb exposured group. These finding indicated that the olfactory epithelium of
exposured animals has normal functions. Thyrosine hydroxylase (TH) immunoreactive
dopamine neurons in the olfactory bulb of exposed group were more numerous than in those
of control group. These results indicated that low-level formaldehyde may affects on
neuronal function in the olfactory bulb. Furthermore, immunoreactivity of Ca binding
proteins (parvalubumin, calbindine) showed that the cortical amygdaloid nucleus has more
numerous Ca binding protein-immunopositive neurons in exposured animals than in control
ones. The present study has revealed that the olfactory system has effects of prolonged
low-level formaldehyde exposure. It is necessary to examine on the olfactory function by use
of physiological or behavioral technique.
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