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A B S T R A C T

Perinatal and long-term offspring morbidities are strongly dependent on the preservation of placental vascular
homeostasis during pregnancy. In adults, the HDL-apoM-S1P complex protects the endothelium and maintains
vascular integrity. However, the metabolism and biology of cord blood-derived HDLs (referred to as neonatal
HDL, nHDL) strikingly differ from those in adults. Here, we investigate the role of neonatal HDLs in the reg-
ulation of placental vascular function. We show that nHDL is a major carrier of sphingosine-1-phosphate (S1P),
which is anchored to the particle through apoM (rs = 0.90, p < 0.0001) in the fetal circulation. Furthermore,
this complex interacts with S1P receptors on the feto-placental endothelium and activates specifically extra-
cellular signal-regulated protein kinases 1 and 2 (ERK) and phospholipase C (PLC) downstream signaling,
promotes endothelial cell proliferation and calcium flux. Notably, the nHDL-S1P complex triggers actin filaments
reorganization, leading to an enhancement of placental endothelial barrier function. Additionally, nHDL induces
vasorelaxation of isolated placental chorionic arteries. Taken together, these results suggest that circulating
nHDL exerts vasoprotective effects on the feto-placental endothelial barrier mainly via S1P signaling.

1. Introduction

Sphingosine-1-phosphate (S1P) mediates, as a bioactive phospho-
lipid, a variety of cellular processes and it is highly abundant in the
plasma (~1 μM). Its major cellular sources are erythrocytes and the
vascular endothelium, which critically contribute to maintain the S1P
pool in the plasma [1]. Once released extracellularly, S1P mainly binds
to high density lipoprotein (HDL) through interaction with apolipo-
protein M (ApoM) and to a lesser extent to serum albumin [2]. S1P
signals through specific G protein-coupled receptors (GPCRs), which
are ubiquitously expressed and coupled to a variety of G proteins [3].

Nonetheless, S1P evokes distinct physiologic functions depending on
the relative expression of S1P receptors (S1PRs) as well as G proteins.
Findings from a growing number of studies indicate that S1P is a
mediator of many of the cardiovascular-protective effects of HDL, such
as anti-oxidative and anti-inflammatory activities, including the ability
to enhance endothelial barrier function and to induce vasodilatation
through the induction of nitric oxide and prostacyclin synthesis [4–6].
The positive effect of this complex and its regulatory function have been
demonstrated both in vitro and in vivo. Indeed, the functionality of
HDL-S1P complex is highly diminished in cardiovascular diseases and
diabetes [7–9]. The complex bioactivity on different vascular beds was
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