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Molecular and cellular bases for cigarette smoke-induced impairments of
olfactory neurogenesis
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Exposure to cigarette smoke is a major cause of olfactory dysfunction.
However, the underlying mechanisms, by which cigarette smoke impairs the regenerative olfactory
receptor neurons (ORNs), remain unclear. To investigate whether cigarette smoke induces olfactory
epithelial (OE) injury and olfactory dysfunction, we developed a mouse model of smoking with
cigarette smoke solution (CSS). Then, we investigated the influence of cigarette smoke on ORN
regeneration following methimazole-induced ORN injury. In addition, we elucidated the aging and
smoking effects on the OE and olfaction.
Our results suggest that ORN progenitors are targets of CSS-induced impairment of the OE, and that
CSS impairs regeneration of ORNs by suppressing the development of immature ORNs from ORN
progenitors, at least partly by reducing IGF-1 in the nasal mucosa. In aged mice, increasing ORN
death may result in continued reduction in the number of mature ORNs and olfactory dysfunction.
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