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Mechanism of amyloid £ protein deposition in APPsw mice

by
Mikio SHOJI
Takeshi KAWARABAYASHI, Yasuo HARIGAY A, Masaki IKEDA,
Etsuro MATSUBARA

from
Department of Neurology, Gunma University of school Medicine

To clarify the mechanism of amyloid § protein (A §)deposition in APPsw mice (Tg2576 mice) model of
Alzheimer's disease (AD), A § was evaluated by ELISA, immunoblotting, and immunocytochemistry. The
expression of amyloid precursor protein in APPsw miceis 7 fold of nontransgenic mice,and does not change
with aging. Changes in A f begin at 7-8 months as SDS-insoluble forms of A f42 and A § 40 that require
formic acid for solubilization appear. As insoluble A § appears, SDS-soluble A f decreases significantly
suggesting that it may be converting to an insoluble form. Histologically, neuritic plaques appear from &
months while diffuse plagues do not appear untit 12 months. Coincident with the marked deposition of Af in
brain, there is a significant decrease in CSF A 42 and plasma A f. This may be the reason why decrease of
A £ 42 in CSF and plasma is a useful premorbid biomarker for AD.

When brains of APPsw mice are homogenized with Triton-X, and separated by sucrose gradient
fractionation, A f existsin lipid rafts Iraction.A § in lipid rafts increases from the early period of amyloid
deposition. By EM, amyloid fibrils are detected from lipid rafts. Lipid rafts may be the place where the
A £ deposition and aggregation begin.
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The study of therapy of brain A f amyloidosis

by
Mikio SHOJI*
Yasuo HARIGAYA*, Takeshi KAWARABAYASHI*, Etsuro MATSUBARA®,
Masaki IKEDA*, Koich OKAMOTO*, Shunsaku HIRAI**

from
*Department of Neurology, Gunma University School of medicine
“*Tokyo metropolitan Neurological Hospital

The pathogenesis of the brain amyloidosis and its therapy were studied using transgenic mice model.
Two special transgenic mice showing brain tauopathy (tau R406W) and rapid deposition of A § (APPsw x
Presenilin-1 L286V)were newly invented.To evaluate A § vaccine therapy,A f42 was injected subcutan-
eously into APPsw mice every month from 6 years old. At 12 months old, small senile plaques and the
amounts of A # 42 amyloids were significantly decreased. To clarify the possibility to accelerate amyloid
deposits by the human brain A # with abnormal conformation, the formic acid extracted human Af amyloid
was injected into the APPsw brain. Injected A # amyloid existed during 3 months and new senile plaques
appeared in the opposite site cortex at 6.5 months. These findings suggested the effect of human amyloids to
facilitate amyloid formation in the brain with risk factors. Further investigation should be necessary to apply
these findings for developing therapy of Alzheimer’s disease.
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Brain A f# amyloidosis in APPsw mice induces memory impairment with decrease of acetylcholine,
focall loss of neurons with accumulation of phosphorylated tau

by
Mikio SHOJT*,
Yasuo HARIGAYA®, Yasushi TOMIDOKOROQ*, Masaki IKEDA*,
Etsuro MATSUBARA®* Takeshi KAWARABAYASHI*, Yasushi IKARASHI*

from
*Department of Neurology, Gunma University School of Medicine
**Department of Neuropsychopharmacology,Gunma University School of Medicine

To clarify the role of brain amyloid £ protein (A 8 )amyloidosis in Alzheimer's disease (AD}), we examined
the APPsw mice (K Hsiao et alScience 1996)expressing human f# amyloid protein precursor ( § APP}695 A
NL under the hamster prion promoter.

In the brain of APPsw mice, cored, diffuse plagques and amyloid angiopathy were recognized such as those
in AD brains. In areas of cored plagues,the number of neurons were significantly decreased compared with
those in other cored plaque-free cortices of APPsw mice (p<0.01). Pre- and postsynaptic protein, a -synuclein
and drebrin were also absent in these cored plaques. In dystrophic neurites around the cored plaques,
APP, somatostatin, substance P and choline acetyltransferase accumulated. Phosphorylated-tau was detec-
ted within the cores and dystrophic neurites. Thelevelsof A f40and A §42in brains remarkably increased
with the evolution of brain A § amyloidosis from 8 months old.Passive avoidance test revealed that memory
impairment appeared from 8 months old and progressively advanced. Significant decreasesin acetylcholine
levels were found in cerebral cortex and hippocampus of the brains.

Thus,the cored plaques substituted normal brain tissues with focal loss of neurons and synapses,and
caused subsequent pathology such as dystrophic neurites and appearance of phosphorylated tau. These
findings suggested a potential role of brain A f amyloidosis to induce disturbance of the cholinergic system,
and secondary patholoical steps lead in to mental disturbance in AD.
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Memory loss and parkinsonism with severe tanopathy in the fronto-
temporal lobe of transgenic mice of overexpressing tau R406W

by
Masaki IKEDA
Yasuo HARIGAYA, Etsuro MATSUBARA,
Takeshi KAWARABAYASHI, Koichi OKAMOTO, Mikio SHOJI

from

Department of Neurology, Gunma University School of Medicine

To establish how mutant tau cause accumulation of tau and subsequent neuronal death leading move-
ment disorder and memory loss, we have generated transgenic mice expressing mutant human 4 repeats
tau R406W and wild type tau. We reported that the tau R406W transgenic mice showed massive tau
accumu-lation in the fronto-temporal lobe and hippocampus associated with neuronal cell loss and severe
gliosis. Accumulation of straight tubules in neurons and sarkosylinsoluble tau aggregates were revealed in
the tau R406W mice brain. In the Rotor rod test, tau R406 W mice showed motor dysfunction at 10
months old. Passive avoidance retention test demonstrated that memory disturbance significantly
occurred at 7th week after completing learning passive avoidance.

Neurobehavioural examinations proved that tau R406 W transgenic mice exhibited memory loss and
parkinsonism. These findings indicated that the phenotypes of tau R406W mice were compatible with those
in FTDP-17.

Thus,the tau R406 W mouse is the valuable tool to elucidate the mechanism of tauopathy including Alzheimer’s
disease and a useful model for developing therapeutic agents.
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