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ABSTRACT

Proteinopathy is a pathology in which proteins aggregate inside and outside of cells, and these are
deposited in the body. In particular, patients with Alzheimer's disease (AD), a type of proteinopathy,
have been increasing significantly worldwide, a trend that is expected to continue in the future. The
main pathogenesis of AD is the accumulation of amyloid-p (AP) aggregates in the brain, a process that
begins about 20 years before the onset of cognitive decline. This study focused on a strategy to prevent
proteinopathies, including AD, by daily intake of substances with protein aggregation inhibitory
activity, prior to the onset of AD. Previously, our laboratory developed a method to evaluate AP
aggregation inhibitory activity using quantum dots, a microliter-scale high-throughput screening
(MSHTYS) system, and found that Perilla frutescens var. crispa leaf extract had high activity.

I initially attempted to assess the optimal harvesting time and cultivation conditions to enhance the
AP aggregation inhibitory activity of Perilla. P, frutescens var. crispa plants were cultivated in different
fields around Hokkaido, Japan, and the automated MSHTS method was used to evaluate the AP
aggregation inhibitory activity of their EtOH extracts. The results show that the activity was highest
just before flowering and enhanced by wind, appropriate nitrogen fertilization, and drying soil. These
factors effectively increase AP aggregation inhibitory activity. Next, to evaluate whether the extract
cancels the effect induced by AB on cells, the neurite length of PC12 cells, a neural model cell, was
measured after 48 h of treatment with nerve growth factor. The results showed that the extract
suppressed AB-induced elongation of neurites. The extract also significantly suppressed Ap-induced
cell death of human brain microvascular endothelial cells. Furthermore, when the MSHTS system was
applied to aggregation proteins other than AP, the extract inhibited the aggregation of tau, a-synuclein,
amylin, and serum amyloid A.

This study provided a set of cultivation conditions that enhanced the AP aggregation inhibitory
activity of P. frutescens var. crispa and demonstrated that the obtained highly active extract protects
various cells from AP toxicity. Furthermore, the extract displayed aggregation inhibitory activity not
only for AP but also for several proteins, indicating its potential to contribute to the prevention of
systemic proteinopathies. An approach similar to that employed in this study can be applied to any

edible plant and holds promise as a strategy to prevent proteinopathies, including AD, by daily diet.
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