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Interaction between inorganic arsenic and manganese in brain neuronal damage due
to combined exposure to inorganic arsenic and manganese
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3,200,000
iAs Mn iAs Mn
iAs BBB T
Mn iAs Mn Mn iAs BBB TJ
iAs Mn
iAs Mn
Mn
rat in vitro-BBB model iAs Mn BBB TJ

in vitro-BBB model

Inorganic arsenic (iAs) and manganese (Mn) are causative agents of cognitive

dysfunction, but the effects of combined exposure are unknown. We speculate that the cognitive
dysfunction caused by iAs exposure may have a mechanism of action whereby tight junction (TJ) injury
of the blood-brain barrier (BBB) occurs first, followed by stepwise injury of glial cells and
neurons by iAs that have penetrated the BBB. Mn is more likely to transfer to brain tissue than iAs,
but the detailed mechanisms of BBB on TJ are unknown. In validation experiments using the rat in
vitro BBB model, combined exposure to iAs and Mn increased BBB TJ injury compared to exposure to iAs
alone. Furthermore, validation using human brain neurons and rat astrocytes confirmed that combined
exposure to 1As and Mn was associated with increased toxicity compared to exposure to each alone.
This study highlights the need for research to elucidate the cognitive dysfunction in combined
exposure to iAs and Mn.
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