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Alzheimer's Disease (AD) is a common neurodegenerative disease with no curative treatment. Curcumin (cur) has been proved to be effective in treatment of AD. However, the low bioavailability and hydrophobicity of cur which distributed non-targeted after administration and hindered by the blood-brain barrier limit its application. We designed a novel diagnostic and therapeutic nanoparticle, 1,2-dio- leoyl-sn-glycero-3-phosphoethanolamine (DSPE)-n-[poly(ethylene glycol) (PEG)] loaded with cur and superparamagnetic iron oxide (SPION) conjugated with two targets ligands to the surface of the nanoparticles, CRT and QSH, abbreviated as SPIO@DSPE-PEG/Cur-CRT/QSH. CRT specifically targets ligands at the blood-brain barrier (BBB), and QSH has an fine ability to bind with Aβ1-42 which is the culprit of AD pathology. The in vitro parameters of nanoparticle included dynamic light scattering (DLS), transmission electron microscope, saturation of magnetization, flow cytometry analysis. In vivo image of amyloid plaques were detected by MRI scanning, and the spatial learning and memory capability of transgenic APP/PS1 mice were conducted by Morris water maze (MWM). Bielschowsky silver staining, western blotting, immunostaining were among the ex vivo assays to determine the expression of amyloid protein, tau hyperphosphorylation, glial fibrillary acidic protein (GFAP), β-III tubulin (Tuj1). The in vitro assay determined the nanoparticles that possess fine size, zeta potential, r2 relaxivity, increased its cellular uptake. In vivo 7 Tesla MRI images of mice brains which were treated with SPIO@DSPE-PEG/Cur-CRT/QSH showed less amyloid plaques accumulation compared to native cur. The MWM results indicated the SPIO@DSPE-PEG/Cur-CRT/QSH brilliant improved the learning and memory capability of APP/PS1 mice compared with the bald cur. Moreover, SPIO@DSPE-PEG/Cur-CRT/QSH reduce hippocampal tau hyperphosphorylation and β-amyloid deposit, while increase the expression of Tuj1. This nanoparticle would be a potential diagnosis and treatment for AD.
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