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Introduction

Nanoparticles can have a different adverse effect on different groups of the human population resulting
in the need to set different maximum exposure levels for these groups. In this context, pregnant women
(and their in utero conceptuses) is a relevant groups.

To get insight in the effects of nanoparticles on pregnant women, a prenatal toxicity study has been
carried out. The design and the results of this study have been described in Deliverable. This factsheets
is an excerpt of this Deliverable.

Description of Work

Pregnant mice have been exposed to different concentration of two NPs, namely Cerium oxide and
multi walled carbon nanotubes, through two different routes: Oral route for Carbon Nanotubes, and
pulmonary route for Cerium Oxide. These routes are of major toxicological relevance for the two NPs.
Both cerium oxide and carbon nanotubes represent material to which people, including pregnant wom-
en, may come in contact to, both in environmental and occupational settings. Although exposure to
ENM through the gastro-intestinal tract may be important for consumers, the main route through which
workers may come in contact is through inhalation; however a substantial fraction of nanomaterials are
cleared from the respiratory tract via the mucociliary escalator, and are subsequently ingested into the
gastrointestinal tract. The unintentional hand to mouth transfer is a second mechanism through which
nanomaterials may reach the gastrointestinal tract.

The work has been performed having as reference the OECD guidelines 414. There are however three
main deviations from this protocol, regarding the species, the number of administered doses and the
number of animals included in the experiments. The reasons and justifications for these deviations have
been described in the Deliverable.

Main Results

Pulmonary exposure to Cerium Oxide

The results are reported in the table below. No significant differences in the parameters analysed were
observed among the experimental groups, although the average number of embryos was slightly lower
in the group exposed to the highest dose of nanoceria. The difference was not statistically significant
(P=0.33, Student’s t test).
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A dose-dependent reduction in maternal body
weight gain in mice exposed to the MWCNTs
has been detected (figure 1).The pattern of
body weight changes was significantly different
in mice receiving the highest amount of
MWCNTs in comparison to those receiving the
lowest dose and to controls (P= 0.025, ANO-
VA).
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Fig.1 Dose-dependent body weight gain of Gestational Day
Dams

Significant changes in the foetal parameters were not detected beside a slight change in the length of
the foetuses, especially in mice given the highest amount of MWCNTSs. In detail, no malformed embryos
were detected in treated or control animals. The main data are summarized in the table below:

Fof Females with | n. of early NESSTens e rumi®
" malformed resorp- REeg, B n. of total embryos
mice X nant uteri length
embryos tions

CTRL 10 0 1 0 17.1 +/-1.1 mm | 166/10= 16.6 +/- 2.7
MWCNT JRCNM04001a )
200 mglkg 5 0 2 0 16.4 +/-1.6 mm 72/5=14.4 +/- 3.1
MWCNT JRCNM04001a g
800 mg/kg 5 0 4 0 15.9 +/- 2.0 mm 70/5=14 +/- 4.2
Evaluation

Generated data suggest a lack of serious embryotoxicity after oral and pulmonary exposure to carbon
nanotubes and cerium dioxide, respectively; the observed subtle effects observed in the mother (i.e. a
decreased rate of weight gaining during pregnancy) do not seem to affect the outcome of pregnancy.
However, the pathophysiologic pathways underlying this phenomenon need to be explored. It remains
also to be determined whether the same effect may be observed after oral and pulmonary exposure to
other nanoparticles.

The lack of toxic effects for the foetus after oral exposure to carbon nanotubes has been reported pre-
viously (Lim et al 2011) at even much higher doses than those used in this project. This study however,
tested for the first time the effect on the entire duration of pregnancy, starting exposure immediately
after fertilization, whereas in the above-mentioned study, exposure started after the sixth day.

From the perspective of regulators and policy makers, the data imply that unintended oral exposure to
CNTs and pulmonary exposure to cerium oxide nanoparticles at doses which can be realistically ex-
pected in occupational and environmental settings should not pose peculiar risk to pregnant women.
Unintended high dose (accidental) oral exposure to carbon nanotubes might have detrimental effects
on gestation, and therefore close monitoring of maternal and foetal parameters should be performed.

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