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Elucidation of the oxidative stress suppression mechanism in the neurovascular
unit of polyphenolic metabolites
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The purpose of this study was to elucidate that polyphenol metabolites
with high bioavailability in the brain protect neurons from oxidative stress via cell-cell
interaction in neurovascular units. The effect of polyphenol metabolites on oxidative stress-induced

cell death was investigated using a two-layer co-culture model of cultured cell lines of neurons
and astrocytes or vascular endothelial cells. Gallic acid and Urolithin-A maintained neuronal
viability and increased SOD activity through attenuation of ROS levels. These antioxidant stress
effects were increased by co-cultured astrocytes and neurons rather than monolayer neurons. The
Nrf2/ARE signal was enhanced by Gallic acid and Urolithin-A in co-cultured astrocytes, suggesting
that the signal might be one of the intercellular factors. Regarding the polyphenol metabolites
examined in this study, the cell-cell interaction between neurons and vascular endothelial cells in
co-culture was unclear.
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Neuroprotective effects of bioavailable polyphenols and derived metabolites
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