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i

AD : Alzheimer s disease

FAD : familial Alzheimer’ s disease

APP : Amyloid precorsor protein

PSEN1/2 : presenilin 1 and presenilin 2

A : Amyloid-beta

pE : pyroglutamate

NFTs : neurofibrillary tangles

MAPT : microtuble associated protein tau

PDGFp : platelet-derived growth factor beta

AMD : age-related macular degeneration

NMDA : N-methyl-D-aspartate

AMPA : DL-a-amino-3-hydroxy-5-methylisoxazole-4-pro-
pionic acid

ABR : auditory brainstem response

Establishment of new mouse model for the study of Alzheimer’s disease

Leo Tsuda

National Center for Geriatrics and Gerontology, Center for Development of Advanced Medicine

for Dementia

Abstract

Growing numbers of evidence have shown that the defect of sensory system is highly
correlated with the age-related neurodegenerative diseases including Alzheimer’ s disease
(AD) . Those raise the possibility that the sensory cells contain some commonalities with
neuron, and provide a tool to access AD. The sensory system, especially auditory system,

has advantages that can easily measure their dysfunction over time by electrophysiological
way. To establish a new mouse AD model that takes benefits of auditory system, we
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produced transgenic mouse, which express amyloid-beta (AB) , a causative element for
AD, in mouse auditory hair cells. Electrophysiological assessment indicated that those mice
showed hearing impairment specifically against high frequency sounds stimulation (>32
kHz) at 4 month from birth. Furthermore, hair cells loss at the basal region of the cochlear
seem to be involved in the hearing defect against high frequency sound stimulation, those
of which are easily hampered with age. Interestingly, over expression of MAPT (human
Tau) , which is another player for AD formation, synergistically enhanced AB-inducing
hearing defects. These results suggest that our new system might reflect, if not all, some
aspect of AD progression, and compensate for the traditional AD mouse model to monitor
the effect (s) of AB-induced neuronal dysfunction.

Keywords : Alzheimer’s disease, Amyloid-beta, Tau, age-related hearing defect,

transgenic mouse
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