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Alzheimer’s disease is one of the most common forms
of dementia. The disease is characterized clinically with
memory loss in early stages that progresses into cognitive
impairment, and eventually dementia. In aging societies,
determining the mechanisms behind and developing treat-
ments for senile dementias, including Alzheimer’s disease,
are pressing issues. Our lab studies the mechanisms of
neurodegeneration in senile dementia through (-amyloid,
tau and presenilins. Our major research objectives are (1)
developing animal models designed to exhibit the patholog-
ical features of AD brain (i.e., Ab accumulation, neurofib-
rillarly tangle formation, and neuronal loss), (2) developing
therapeutic strategies for dementia using these model ani-
mals, and (3) determining the factors for the aging brain,
the primary cause of senile dementia.

This year, we focused on determining which structure
of Ab was neurotoxic. Ab was incubated and aggregated
Ab was separated in monomers, dimers, oligomers, and
fibrils by using HPLC/gel chromatography. An in vitro
cytotoxic assay revealed maximum toxicity in fibrilar Ab.
These toxic Ab fibrils were 1 nm thin filaments and had a
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lower isoelectric point than monomeric Ab. This suggests
that thin Ab filaments attach to the cell membrane more
easily, thereby blocking extracellular signals and leading to
cell death.

We investigated tau degradation and the mechanism
of fibril formation in NFTs. We found that CHIP was
an E3 ligase of tau and that CHIP overexpression re-
duced cytoplasmic tau concentration. This prevented NF'T
formation. In vitro AFM observations of tau aggrega-
tion successfully showed intermediate forms of tau fibrils.
When these intermediate tau clusters aggregated and stuck
together, tau fibrils with at least 5 tau molecules were
formed.

We also investigated the relationship between AD and
aluminum. While Al enhanced Ab aggregation, it did
not increase Ab induced neurotoxicity, because Al induced
amorphous Ab aggregate. Second, no increase of ThT flu-
orescence of tau was seen with Al after incubation with
a 20mM treatment. AFM observations revealed irregu-
larly shaped tau structures, suggesting that Al also induces
amorphous tau aggregation. In vitro results suggest that
Al is not directly involved in AD pathogenesis. While the
cell model showed SDS-insoluble tau at 100 mMAl-maltol
treatment, Al IP injections in tau Tg mice killed the an-
imals before reaching 100 mM Al. These results suggest
that, while Al can induce NFT formation, it might impair
other organs, and kill the individual, before a sufficient
concentration of Al in brain is reached to trigger that for-
mation.

Because NFTs appear in the entorhinal cortex of most
persons by the age of 75, NFT formation may be a cause
of brain aging. As oxidative stress is a known aging fac-
tor, we took our hypothesis and investigated the effects of
oxidative stress on NFT formation. Oxidative stress ac-
celerated tau aggregation through a disulfide bond. Thus,
oxidative stress probably induces brain aging by stimulat-
ing tau aggregation in neurons.

Research Subjects

1. Effects of S-amyloid on neurodegeneration

2. Mechanism of neurofibrillary tangles

3. Production of animal models for Alzheimer’s Disease
4. Determine the factors for aging brain
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