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Environmental particles impact human health. Numerous epidemiological studies suggest that high
exposure to these particles increases the risk for inflammatory diseases including pulmonary
inflammation. As for the particle-induced inflammation, macrophages play an important role. Specifically,
macrophages recognize particles and internalize them. Internalized particles cause cellular stress, which
leads to caspase-1 inflammasome activation in macrophages. The inflammasome activation is essential
for processing of pro-IL-1beta to mature IL-1beta, which provokes inflammation. In this context, it is
important to address macrophage inflammatory responses to environmental particles for human risk
assessment. We thus here addressed which type of particles induces macrophages inflammatory
responses and mouse lung inflammation.

When cultured with various inorganic nanoparticles including silica, titanium dioxide, and ferric
oxide, C57BL/6 mouse bone marrow-derived macrophages (BMDMs) efficiently recognized and
internalized particles irrespective of their substance. However, only when cultured with silica
nanoparticles, BMDMs secreted large amounts of IL-1beta. Consistent with this in vitro study,
intratracheal injection of silica nanopaticles caused severe lung inflammation. Taken together, these
results suggest that silica is the strongest pro-inflammatory particle substance among all tested
particles, and that measurement of IL-lbeta secretion from BMDMs is a simple health risk
assessment for particles.




