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Increased production of placental anti-angiogenic and anti-oxidative factors are
considered to play a crucial role in the pathogenesis of preeclampsia(PE). These
placental alterations in women who develop PE in later gestation are thought to begin
during the first trimester when extravillous trophoblasts remodel into the endothelial
cells of the spiral arteries. We have observed the in vivo alteration of gene expressions
in the 1st trimester-trophoblasts from pregnant women who destined to develop PE
later. This study prospectively collected tissue samples of villous trophoblasts at the
time of fetal karyotype analysis through chorionic villous sampling (CVS), and
assessed the mRNA expression of these genes. The results revealed that the expression
levels of FLT-1, ENG, VEGF, and TGF-81 were significantly higher in the CVS tissues
from pregnant women who later developed PE whereas the levels of PIGF, HO-1, and
superoxide dismutase (SOD) were lower. These findings suggest that the expression of
genes associated with angiogenesis and anti-oxidant stress have crucial roles in the
pathogenesis of PE, and that measurement of the expression of these factors in the
maternal blood may enable the prediction of the onset of PE.

Fetal/placental RNA circulates in the plasma or cellular compartment of maternal
blood and it has enabled the development of several promising approaches for
non-invasive evaluation of placental function. Therefore, to prove the possibility of
predicting PE by cell-free or cellular RNA in maternal blood, the expression of 7 genes
including FLT-1, ENG and VEGF were assessed in the blood of pregnant women
between 15 and 20 weeks. We found that this panel of plasma RNA allows an 84%
prediction rate for PE with a 5% false positive rate at gestational week 15-20 by means
of a discriminant analysis model. The same results were detected in the cellular RNA
in maternal blood. Next, to determine whether the combined distribution of a panel of
cellular messenger RNA markers at 1st trimester can detect PE long before onset, we
assessed cellular RNA levels in the pregnant women between 11 and 14 weeks. As
results, higher values than expected were found for ENG, FLT-1, and TGF-1, and
lower values were found for PIGF and placental protein 13. The panel of cellular RNA
allows an 72.3% prediction rate for PE with a 5% false positive rate at gestational week
11-14.

These findings indicate that the analyses of cell-free or cellular RNA obtained from
pregnant women at early gestation are highly promising methods to evaluate

alterations in placental function.
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