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A new culture model of rabbit trophoblastic cells to explore
cell function and transplacental transfers

The placenta controls exchanges between the mother and the
fetus and therefore fetal development and growth. The maternal
environment (nutrition, exposure to pollutants...) can lead to
disturbance of placental functions, with consequences for the
health of the offspring. To limit the use of animal experiments
to study transplacental transfers and to investigate the
mechanistic aspects of placental function, we are developing a
cell culture model to mimic the placental barrier. Since the
rabbit placenta is closest to that of humans, rabbit experiments
can provide biomedical data regarding human placental
function. Thus, our cellular model uses rabbit trophoblastic
cells, which allows to compare in vitro data to results from in
vivo experiments in rabbits. To work with cells close to
primary cells, we chose to derive trophoblastic stem cells from
rabbit blastocysts and to differentiate them into mature
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trophoblastic cells. In particular, thesc cells are cultured in the
presence of a flow of medium, that promotes the appearance of
microvilli on the cell surface, the fusion of cytotrophoblasts
into syncytiotrophoblasts and the formation of lipid droplets.
The cell transcriptome is being characterized. Thereby, the
culture model allows mimicking the in vivo conditions in
which maternal blood flow exerts mechanical forces on
trophoblastic cells and influences their phenotype.
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