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Nanoparticles that can modify pulmonary dendritic cell
function and prevent allergic airway inflammation

ational Many ambient and man-made nanoparticles can promote lung inflammation, however,

little is known about the potential immunomodulatory effects nanoparticles devoid of toxic
chemicals. This is important to know, as lung delivery of drugs and vaccines using nanoparticle carriers
is of strong practical interest. In our recent studies (J Immunol. 188:1431, 2012), we have shown
that exposure to polystyrene not inflammatory 50-nm polystyrene nanoparticles which are taken up
preferentially by dendritic cells (DCs) in the periphery (J Immunol. 173:3148, 2004), surprisingly,
imprints the lung so that it becomes homeostatically resistant to allergic airway inflammation.
Mechanistically, these nanoparticles did not impair peripheral allergen sensitization, but exerted their
effect at the lung allergen challenge phase, by inhibiting expansion of CD11c+MHCIIhi DCs in the
lung and draining LN, and allergen-laden CD11bhiMHCIIhi DCs in the lung after allergen challenge,
and further suppressing the ability of CD11bhi DCs in the draining LN of allergen-challenged mice to
induce proliferation of allergen-specific CD4+ T cells. New unpublished data now further suggests that
such nanoparticles can also modulate inflammation reactive effector and regulatory T cells, as well as
novel myelid derived stem cell subsets in the lung. The discovery that some nanoparticles can inhibit,
rather than promote, lung inflammation via novel homeostasis promoting mechanisms opens the door
to the discovery and use of other nanoparticles with exciting beneficial properties.
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