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Abstract

Biokinetics of manganese oxide (MnO.Mn203) nanoparticles (NPs) was studied in male ICR mice after 17-
week exposure in inhalation chamber by transmission electron microscopy (TEM), scan electron microscopy
(SEM) and electrothermal atomic absorption spectrometry (ET-AAS) analyses. The study focused on the
distribution of Mn NPs in selected tissues (lung, erythrocytes, liver, spleen, brain). First, uniformity, shape
and size of NPs, used for exposure inhalation experiments, were characterized by TEM. The NP size was on
average 20 nm (9-35 nm), and they mostly polygonal shape. Using ET-AAS analysis, we evaluated
concentrations of Mn within individual organs; with exception of the lungs at the beginning of the exposure,
and a slight increase of Mn levels in brain, no significant accumulation of Mn was observed. Next, the
ultrathin sections of different tissues (which were not contrasted) were prepared and then observed using
TEM and SEM. Mn NPs were found in lung alveoli, lung capillaries and pneumocytes, as well as in
erythrocytes and alveolar macrophages; in addition, Mn NPs were detected in hepatocytes, Kupffer cells,
spleen reticulocytes, medulla oblongata and in frontal cortex neuronal cells. The results indicate that Mn NPs
may pass into alveoli and then through the wall of lung capillaries, through pneumocytes and endothelila
cells into erythrocytes, which may distribute them into distant organs. This is supported by observation that in
blood, a major portion of Mn NPs was found in erythrocytes, but not in white blood cells or plasma.
Deposited Mn NPs were found mostly in secondary lysosomes of target cells. Together, our findings support
the hypothesis that Mn NPs deposition after inhalation exposure occurs via lung-blood-target organ axis and
that erythrocytes are major carriers of NPs.
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