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Extended Abstract

Alzheimer's disease is one of the most prevalent neurodegenerative diseases in the world. The neuropathological
hallmark of Alzheimer's disease is extracellular deposit of amyloid-B (AB) in the brain. Microglial cells are able to remove
of AP aggregates by receptor-dependent endocytosis [1,3]. Nanotechnology is one of the fastest developing science
discipline and nanoparticles (NPs), due to their strong absorption properties are widely used in industry, and also in
medical diagnosis and treatment. It was documented that NPs can prevent the formation of AR-aggregates whereby
reducing their neurotoxicity and likely can impact on the AR-uptake by microglia [2,4-7]. It is supposed that NPs can
increase number of emerging phagocytosis bubbles and the AB uptake due to the co-transport phenomenon, or in contrary
reduce the number of lipid rafts available and therefore inhibit of AB transport by some kind of competition. Moreover, by
activating different paths to cell signaling, NPs can probably change the expression of the amyloid B-receptors on
microglia cell membranes.

The goal of our study was to verify whether silver nanoparticles (AgNPs, 20 nm, BSA coated) can change the ability
of microglial scavenger receptor 1 (Scaral) for the AR (1-42) uptake and influence gene or protein expression of these
receptors in mouse BV-2 cells.

The results from flow cytometry indicate that both Ap and AgNPs are taken up by microglial cells using the same
receptor: AgNPs (50 pg/ml) can decrease the uptake of AP by about 80% compared to the control group and Scaral
inhibitor (poliinosinic acid) diminish both AgNPs and AR peptide uptake. Real-time PCR analysis showed that AgNPs did
not change the Scaral gene expression. The Western blotting (measuring the whole receptor content) revealed a slight
decrease in the protein receptor level after treatment of cells with AgNPs (50 pug/ml). On the other hand, the content of the
receptor on the cell surface, measured cytometrically, was greatly diminished in the presence of AgNPs.

In summary, AgNPs clearly blocked the receptor and so they may play rather disadvantageous role in Ap removal.

Results from the Project “The influence of nanoparticles on beta-amyloid removal by microglia cells”. From National
Science Centre, Project duration: 09. 2014-09.2017 Project ID:UMO-2013/11/N/NZ7/00415.
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