Short-term effects of daily exposure to Diesel exhaust during gestation on
the olfactory system development in rabbits pups
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Introduction: Although airborne pollution is known to negatively affect the adult
brain through adverse impacts on the olfactory system, the neurotoxic effects of a
gestational exposure to air pollution are questioned and poorly investigated.

Objective: The present work aims to study the effects of a controlled gestational
exposure to diesel exhaust (DE), at levels closely reflecting those of the urban
human population, on the olfactory system development in rabbits.

Materials and Methods: Pregnant rabbits were exposed nose-only to clean air or
to diluted (1mg/m3) filtered DE from gestational day 3 (GD3) to day 28, 2h/d, 5d/w.
At GD28, 12 females (5 controls and 7 exposed) were sacrificed to collect fetal
olfactory mucosa (OM) and bulb (OB) for anatomical and chemical measures. At
postnatal day 2 (PND2), 62 control and 55 polluted pups from 18 litters (9 controls
and 9 exposed) were examined for their odor-guided behavior in response to the
presentation of the rabbit mammary pheromone 2-Methyl-3-butyn-2-ol (2-NBT).

Results: Electron microscopy analysis of OM and OB revealed in exposed fetuses
the presence of nanosize particles (20-48nm) in the olfactory sensory neurons and
the glomerular layer of the OB, along with cellular and axonal hypertrophy. OB of
exposed animals exhibited lower levels of serotonin and higher levels of dopamine
and its metabolites. Finally, the behavioral response to 2-NBT at PND2 was altered
in exposed rabbits.

Conclusions: The present gestational exposure to DE affects the neuro-olfactory
development of the rabbit offspring, and altered early olfactory-based behaviors.
Because of the known anatomical and functional continuum between the olfactory
system and the rest of the brain, such early alterations could be indicative of
disturbances in higher integrative structures.
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