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Immunofluorescence reveals that the ABCB1 protein (in green) localises to the
labyrinth zone of the mouse placenta. Credit: Dr. Mariana Astiz, University of
Lubeck.

The placenta forms the interface between the maternal and fetal
circulatory systems. As well as ensuring essential nutrients, endocrine
and immunological signals get through to the fetus to support its
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development and growth, the placenta must also protect it from the
accumulation of potentially toxic compounds.

A study from Cécile Demarez, Mariana Astiz and colleagues at the
University of Lübeck in Germany now reveals that the activity of a
crucial placental gatekeeper in mice is regulated by the circadian clock,
changing during the day-night cycle. The study, which has implications
for the timing of maternal drug regimens, is published in the journal 
Development.

The circadian clock translates time-of-day information into physiological
signals through rhythmic regulation of downstream genes. In this study,
the researchers discover that in the labyrinth zone of the mouse placenta,
a tissue functionally equivalent to the human chorionic villi, clock genes
are expressed in a 24h rhythm. Importantly, they show that this placental
clock is responsible for regulating the expression and activity of ABCB1,
a drug efflux transporter with hundreds of known substrates.

An important prediction of this work is that the time-of-day of maternal
treatment could be an important factor to consider to avoid non-desirable
effects for the fetus during pregnancy.

"Pharmacological treatments are mostly avoided by pregnant women but
in certain circumstances there is no other option," says Dr. Mariana
Astiz. "An example would be maternal treatment with antiretrovirals
(many of which are in fact substrates of ABCB1). So, choosing the
correct time of day to take drugs like these might reduce the ammount
of drug reaching the baby and hence the possible negative effects in the
short and long-term."

Dr. Astiz hopes this study will provide a stimulus to design studies that
specifically test hypotheses about the placental circadian clock in
humans. "This is definitely a very exciting and rapidly advancing field of
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research."

  More information: Cécile Demarez et al, The trophoblast clock
controls transport across placenta in mice, Development (2021). DOI:
10.1242/dev.197673
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