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    ABSTRACT
Cellular serotonin (5-HT) uptake is central to regulating local levels of 5-HT nearby its molecular targets. Here we studied 5-HT uptake mechanisms in primary placental cells and cord blood platelets, all isolated directly from the human tissues. All cell types took up 5-HT in a time- and temperature-dependent manner. In initial-rate experiments in primary term trophoblasts and cord blood platelets, saturation curves of active 5-HT uptake across multiple 5-HT concentrations were characteristic of the high-affinity transporter-mediated uptake mechanism. In contrast, primary term feto-placental endothelial cells displayed saturation kinetics only over the low-affinity range of 5-HT concentrations. Citalopram, a potent blocker of the serotonin transporter (SERT), inhibited 5-HT uptake in TMT, but not in PEC. In line with this, SERT mRNA was abundant in term trophoblasts, but sparse in feto-placental endothelial cells, while the opposite was found for transcripts of the low-affinity plasma membrane monoamine transporter (PMAT). 5-HT uptake into first trimester trophoblasts could not be saturated over the high-affinity range of 5-HT concentrations; as compared to term trophoblasts, first trimester trophoblasts expressed lower and higher levels of SERT and PMAT mRNAs, respectively. We conclude that 1) placental cells facing maternal and fetal blood at term of human pregnancy use different, low- and high-affinity, respectively, 5-HT uptake systems, 2) fetal platelets possess highly functional high-affinity 5-HT uptake activity, 3) 5-HT uptake mechanisms in trophoblasts change over the course of pregnancy. The multiple molecular mechanisms present for 5-HT uptake highlight the importance of maintaining 5-HT homeostasis at the maternal-fetal interface.
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