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Alzheimer disease (AD) is a common type of dementia, and the major risk factor of AD is aging. Lack of
suitable models has complicated studying the relationship between aging and AD, and development of novel
models has been deeply desired. In this report, we propose that intermittent hypoxia treatment (IHT) can be a
novel model.

We focused on IHT, which is an experimental model for sleep-disordered breathing. Accumulated clinical

studies have elucidated that sleep-disordered breathing produces cognitive impairments, and is possibly
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associated with AD. We exposed mice to IHT protocols followed by analyses of their hippocampal samples. At
first, we performed gene ontology (GO)-based microarray analysis to elucidate effects of IHT on hippocampal
functioning, which were compared with the effects of various previously-reported experimental conditions on
that. Our microarray analyses revealed that IHT and aging shared alterations in some common GO, which were
also observed with kainic acid treatment, Dicer ablation, or moderate glutamate excess.

Next we performed in vivo analyses, and focused on a microtubule-associated protein tau since accumulation
of hyperphosphorylated tau is a characteristic of AD. We revealed that IHT significantly increased
phosphorylated tau. In parallel, IHT increased phosphorylated p70 S6 kinase, indicating involvement of the
mammalian target of rapamycin signaling pathway. In fact, a previous study has reported that Dicer ablation
leads to tau phosphorylation (Hebert et al., 2011). These observations ensured the validity of our whole gene
expression pattern analyses.

In summary, we found that IHT causes alterations in gene expression pattern common to aging, resulting in
an increase in phosphorylated tau. It is a disputable question whether an increase in tau phosphorylation is a risk
factor of dementia, but we could say that IHT might produce a situation in which neurofibrillary tangles could
be generated. A previous study has also reported that IHT causes an increase in Ap42 production. These facts
suggest that IHT can be a novel model for AD research.
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