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Lung burden and particle detection and quantification in
olfactory bulbs - chronic exposure
Deliverable 4.5

Introduction

In a 2 year inhalation study, CeO, nanoparticles were used as a representative of poorly soluble, res-
pirable granular biodurable particles without known significant specific toxicity (GBP). The objective was
to investigate potential low dose effects caused by chronic inhalation and further to assess the particle
distribution in lung tissue by the use of imaging techniques.

For this study the organ burden of CeO» nanoparticles has been estimated in lungs and olfactory bulb
at termination time points of 3, 12 and 24 months.

Description of Work

Female Wistar rats out of a 2 year inhalation study with CeO, (NM-212, @ 28 nm) according to OECD
TG 453 (deliverable 4.1) were investigated on the concentration of CeO, in lungs and olfactory bulb
after 3, 12 and 24 months of exposure. The study comprised five dose groups: 0 mg/m? (control group),
0.1 mg/m? (group 1), 0.3 mg/m3 (group 2), 1 mg/m3 (group 3) and 3 mg/m? (group 4). After 3 and 12
months of exposure three animals per dose group were sacrificed. After 24 months of exposure another
four animals per dose group (except control group: 2 animals) were sacrificed.

Clearance and accumulation of CeO; nanoparticles were investigated after 3, 12 and 24 months of
inhalation for groups 1, 2, 3 and 4.

A method for sample preparation and analysis of cerium from CeO nanoparticles (NM-212, @ 28 nm)
in tissues of small intestine, olfactory bulb, lymph nodes and bone marrow has been developed and
validated.

Main Results

There is a significant correlation between aerosol concentration and organ burden. In each dose group
the organ burden constantly increased with time of exposure, although lung clearance is expected to
occur likewise. However lung clearance was impaired in each dose group due to the CeO, concentra-
tions rising over the course of the exposure period. Lowest and highest CeO2 amounts in lung were
78.22 pg and 4411.94 ug achieved after 24 months of inhalation of 0.3 g/m*® and 3 mg/m? CeO., respec-
tively (figure 1). Notably, the lung burden after 28 days of exposure to 25 mg/m? (see deliverable 4.4)
and 12 months to 3 mg/m?® was about the same.

Calculation of the linear regression revealed a linear increase of lung burden in each dose group with a
correlation of 0.999. While the influence of the dose is highly significant (p < 0.001), this is not the case
for time.
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Also, investigation of the olfactory bulb showed increasing CeO, concentrations over time in all dose
groups. The highest CeO, amount in olfactory bulb after 24 months of exposure was measured to be
lower than 10 ng (figure 2).
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Evaluation of the results

The amounts of ceria measured in lungs and olfactory bulb were in the expected range. In deliverable
4.4 the organ burden achieved within a subacute 28 day inhalation study according to OECD TG 412
has been reported. The detected CeO, concentrations in lungs and olfactory bulb were considered as a
benchmark for the current examination of organs out of the 2 year inhalation study (OECD TG 453).

For more details about NANOREG please visit the official website www.nanoreq.eu.
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