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Abstract

Preeclampsia consists of the proteinuria
and hypertensive status during the
pregnancy, leading to the major cause
of maternal and fetal mortality and
morbidity. Pathologically, preeclampsia
is characterized by vasospasm, reduced
blood flow to various organs, and
endothelial cell damage. Because
endothelial cell injury and vasospasm
are  the consistent findings in
preeclampsia, it is hypothesized that
endothelial derived substances such as
endothelin may play a central role in
the pathophysiology of preeclampsia.
There are increasing evidences that the
vascular  endothelium  plays an



important role in the regulation of
vessel tone and regional blood flow.
Endothelin, a peptide produced and
secreted by endothelial cells has been
isolated from human endothelial cells.
Plasma endothelin levels have been
reported to be increased in pre-
eclamptic women implying that local
endothelial cell injury may be
assoctated with enhanced endothelin
release. Other than endothelin, a
disturbance of the thromboxane (TX)
A2(B2) and prostacyclin (PGI2) balance
also supports the hypothesis that
endothelial damage may caused by an
immune  maladaptation and is
intimately involved in the pathogenesis
of preeclampsia. It has been suggested
that defective prostaglandin (PG)
production or a loss of response to PGs
contributes to the development of
pregnancy-induced hypertension.
Prostacyclin (PGL,) is a potent
vasodilator, an inhibitor of platelet
aggregation, and an inhibitor of uterine
contractility. A deficiency in its
production during pregnancy would
contribute to the clinical manifestation
of preeclampsia. Thromboxane (TX) A2
is a potent vasoconstrictor, a stimulator
of platelet aggregation, and a stimulator
of uterine contractility. The production
of TXA:2 is increased during normal
pregnancy because maternal plasma
concentration and its stable metabolite,
TXB2, are higher during late pregnancy
than during midpregnancy or the
nonpregnant state. TXA2 opposed the
action of PGI,. It occurred to us that the
deficiency in PGI2 production by
preeclamptic placenta could be coupled
to enhance production of TXA2 similar
to the imbalances in these eicosanoids
that have been suggested for the
development of pathogenesis of
preeclampsia. The ratio of TXB2/6-
keto-PGF1a (metabolite of PGl2) was
significantly elevated in preeclampsia
comparing with normotensive
pregnancy and demonstrating an
imbalance between and vasodilator

eicosanoids.

Nicardipine, a new potent calcium entry
blocker, exhibited a relatively selective vaso-
dilatory effect to peripheral vessels and was

recommended for the antihypertensive
treatment in preeclampsia. This L-type
calcium  channel blocker was also

demonstrated to have an antagonistic action
to the production of endothelin in endothelial
culture cell in vitro. In the present study, we
compare nicardipine, with labetalol (o+f
blocker) and hydralazine (smooth muscle
dilator), for the the antihypertensive
treatment  of  preeclamptic  patients.
Meanwhile, the levels of endogenous
vasoactive substances, ET-1, TXB2 and PGz
in both maternal and neonatal serum were
assessed, and their clinical correlations to
different antihypertensive regimens were
evaluated.

Keywords: Pre-eclampsia, endothelin,
prostaglandin, thromboxane,
antihypertensives.
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Preeclampsia is considered one of the
most significant health problem in human
pregnancy (Dennis et al., 1982; Roberts,
1984). It complicates approximately 5% to
7% of human pregnancies and is one of the
major causes of maternal and fetal mortality
and morbidity, including fetal growth
retardation and premature delivery (Zuspan,
1991). It 1s primarily characterized by
proteinuria (urinary protein > 0.3 gm/day)
and increased vasoconstriction, leading to
maternal hypertension (systemic arterial BP >
140/90 mm Hg) and reduced uteroplacental
flow. The etiology of preeclampsia remains
unclear. One of its cardinal features is an
abnormal increase in peripheral vessel
resistance, suggesting the possible etiology
involvement of vasoconstrictive humoral
factors. Endothelin-1 (ET-1) is a potent
vasoconstrictor and has been suggested to be
involved in the development of the
pathophysiology of preeclampsia
(Yanagisawa et al., 1988; Thara et al., 1991;



Tsunoda et al., 1992). Concentrations of ET-
1 in the plasma of healthy pregnant women at
various gestational ages were not different
from that of nonpregnant women (Ihara et
al.,1991; Tsunoda et al., 1992). While in the
neonates, ET-1 levels in the plasma of
umbilical artery and vein were three times
higher than that in the maternal plasma (Ihara
etal., 1991; Buemi et al., 1994). Higher
levels of ET-1 were found in the plasma of
pregnant women with preeclampsia,
especially in the women with severe
preeclampsia when compared with the
reduced values of the pregnant women
without hypertension, and this increase in
ET-1 was considerable (Florijn et al., 1991;
Tsunoda et al., 1992). The plasma endothelin
concentration was 150% higher in the women
with preeclampsia than in the
nonhypertensive pregnant women. It
decreased to normal levels with the fall in
blood pressure following delivery, suggesting
an interaction between the endothelin and
preeclampsia which were consistent with the
findings of other investigator (Tsunoda et al.,
1992; Taylor et al., 1990). McMahon and
colleagues speculated that increased local
production of endothelin in the placenta may
contribute to the placental vascular
insufficiency and fetal growth retardation
seen in preeclampsia (McMahon et al.,

1993).

Meanwhile, preeclampsia is frequently
associated with endothelial cell damage and
disseminated  intravascular  coagulation
(Altcheck et al., 1968; Redman et al., 1977;
Wallenburg, 1987). This caused the other
mechanisms for the increased vascular
responsiveness in pre-eclampsia to be
considered. It has been suggested that
defective prostaglandin (PG) production or a
loss of response to PGs contributes to the
development of pregnancy-induced
hypertension (Dennis et al., 1982; Everett et
al., 1978). Prostacyclin (PGIL,) is a potent
vasodilator, an inhibitor of platelet
aggregation, and an inhibitor of uterine
contractility (Moncada, 1979; Omini, 1979).
A deficiency in its production during
pregnancy would contribute to the clinical
manifestation of preeclampsia. During

normal pregnancy, the production of PGI, is
increased,  because  maternal  plasma
concentration of its stable metabolite, 6-keto
PGFiq, as well as its urinary metabolites, are
higher during late pregnancy than during
early pregnancy or the nonpregnant state
(Goodman, 1982). A considerable amount of
data indicates that PGI, production is

decreased in umbilical arteries, placental
veins, uterine vessels, and subcutaneous
vessels obtained from preeclamptic women
as compared with normally pregnant women
(Remuzzi et al., 1980; Bussolino et al., 1980;
Downing et al., 1980). The significance of
PGI, produced should not be underestimated.

The potential role of PGI, is to inhibit

platelet aggregation and maintain placental
vascular vasodilatation. With less being
produced in preeclampsia, the
vasoconstrictor effects of endothelins,
thromboxane, and catecholamines would not
be efficiently opposed, leading to
hypertension.

The production of thromboxane (TX) A2
is also increased during normal pregnancy
because maternal plasma concentration and
its stable metabolite, TXB2, are higher during
late pregnancy than during midpregnancy or
the nonpregnant state (Mitchell et al., 1978;
Ylikorkala et al., 1980). TXA2 opposed the
action of PGI,. TXA2 is a potent

vasoconstrictor, a stimulator of platelet
aggregation, and a stimulator of uterine
contractility (Moncada et al., 1979;
Wilhelmsson et al., 1981). It occurred to us
that the deficiency in PGI2 production by
preeclamptic placenta could be coupled to
enhance production of TXA2 similar to the
imbalances in these eicosanoids that have
been suggested for the development of
pathogenesis of preeclampsia.

Considering the antihypertensive
treatment for the preeclampsia, calcium
channel blockers have potential advantages
over other drugs in the treatment of
hypertension, particular during pregnancy:
they cause vasorelaxation and lower
peripheral vascular resistance, diminished
vascular sensitivity to vasopressive hormones
such as angiotensin II, and decreased platelet



aggregation (Fiéet et al., 1992). Nicardipine,
another dihydropyridine derivative, is a
potent antihypertensive drug acting more
selectively on vessels than on the
myocardium, lesser negative inotropic effect
and less reflex tachycardia (Wallin et al.,
1988). Recently it has been applied for the
treatment of hypertension during pregnancy
due to its effectiveness as well as its
pharmacological in vitro antagonism to the
endothelin which acts as one of the important
vasoactive substances in the pathogenesis of
pre-eclamptsia (Carbonne et al.,, 1993;
Haynes et al., 1993). Within the cell culture,
nicardipine could antagonize the production
of endothelin which implies the potential
antagonism of this L-type calcium channel
blocker with the potent endogenous
vasoconstrictor (Haynes et al., 1993). While
the in vivo effect of nicardipine to the serum
vasoactive substances, such as ET-1, PGI2
and TXB2, of preeclamptic patients remains
to be verified. So we present this project to
study the in vivo effect of nicardipine in the
treatment of preeclamsia as well as
evaluating the interactions between these
antihypertensive drugs and serum vasoactive
substances before and after delivery.
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