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The placenta is a complex feto-maternal vital organ.
Placenta is essential for fetal growth, survival and
development. The placenta acts as the interface between
fetal and maternal environments (Magon et al., 2011). It is
composed of highly specialized cells that have a wide
spectrum of functions including anchoring the developing
fetus to the uterine wall, immune protection of the fetus,
0O,/ CO, exchange, providing nutrients for the fetus and

removing waste products (Abou-Elghaita et al., 2012).

Hypertension (HY) with pregnancy is one of the
most common medical problems. HY may complicate 10—
15% of pregnancies. HY is a major cause of maternal and
perinatal morbidity and mortality worldwide. The most
common complication of HY with pregnancy is
preeclampsia/eclampsia, which is the leading cause of
maternal death in the developing world (Khan et al.,
2006).

Studies during the past decade suggested that the
initiating event for HY with pregnancy was reduced utero-
placental perfusion as a result of abnormal invasion of
spiral arterioles by the extravillous cytotrophoblast with

consequent reduction of blood flow to the intervillous space
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and associated structural changes in umbilical vessels
(Backes et al., 2011and Barra et al., 2012).

The resulting placental ischemia and hypoxia lead to
widespread activation/dysfunction of the maternal vascular
endothelium. This results in an increase in the production
of vasoconstrictors such as endothelin, thromboxane and
reactive oxygen species (ROS) and decreased formation of
vasodilators such as nitric oxide (NO) and prostacyclin
(Granger et al., 2001).

The similarity between the human and rat definitive
placenta that both of them were classified as chorio-
allantoic type, haemochorial and discoid in shape. Treating
rats with L-nitro arginine methyl ester hydrochloride (L-
NAME) cause injury to the vascular endothelium and this
model is widely used to study HY. L-NAME causes
endothelium-dependent contraction and inhibits
endothelium-dependent relaxation to a variety of agonists
(Georgiades et al., 2002 and Simko et al., 2010).

Endothelial dysfunction which occurs due to HY is
characterized by impairment of NO bioavailability. NO is a
potent vasodilator and relaxant of vascular smooth muscle.

The vascular changes during normal pregnancy have been
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attributed to the increase of NO synthesis, increased plasma
concentration and urinary excretion of cyclic GMP
(cGMP), a second messenger of NO (Sheppard and
Khalil, 2010).

NO acts through stimulating the conversion of
guanosine triphosphate (GTP) to cyclic guanosine
monophosphate (cGMP), which can also be converted back
to GTP by proteins known as phosphodiesterases, this
conversion effectively blocks further NO signaling. Several
agents like Sildenafil citrate (SC) were claimed to improve
NO synthesis (Ramani and Park, 2010).

Sildenafil citrate (SC) had been widely used in the
last years in treatment of erectile dysfunction. SC is a
specific phosphodiesterase-5 inhibitor that acts by reducing
cGMP breakdown; this makes the vascular smooth muscle
more sensitive to both endogenous and exogenous NO with
resultant dilatation of vascular smooth muscle (Antoniu,
2006).

SC was used also in the treatment of pulmonary
hypertension and congestive heart failure in pregnancy. It
proved to be safe, effective with lack of teratogenic or
fetotoxic effects even at high dosages in animal studies
(Villanueva-Garcia et al., 2007).
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