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Abstract: Inhaled nanoscale particles (<100 nm in diameter, also ultrafine particles) deposit with high 
efficiency in all regions of the respiratory tract. Studies with very poorly-soluble nanoscale particles 
demonstrate translocation to distal tissues (e.g., liver, brain); with respect to the brain, we showed that 
some of this accumulation could be explained by solid particle transport via the olfactory nerve.  Thus, 
we are now investigating whether there are adverse consequences of such accumulation, such as 
local inflammation or the induction or exacerbation of neurodegenerative processes.  Using poorly-
soluble nanoscale Mn oxide particles, it was found that markers of oxidative stress and inflammatory 
cell activation were elevated in the same regions of the brain where Mn accumulated following whole-
body inhalation exposure in rats.  Using a mouse model of Alzheimer’s disease (AD), it was also 
demonstrated that exposure led to persistent microglial and astrocyte activation, elevations in amyloid 
β-42 protein, and decreases in synaptophysin staining. Similar studies were done using concentrated 
ambient ultrafine particles. These studies showed that inflammatory gene expression was elevated in 
brain in response to inhaled ambient ultrafine particles and that such elevation was more pronounced 
in the transgenic AD mice as compared to non-transgenic mice.  Taken collectively, the findings from 
these studies suggest that inhaled particles can be transported to the central nervous system and that 
they can elicit tissue responses that could contribute to the progression of pathology in those regions 
where accumulation occurs. 
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