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SUMMARY
Pre-eclampsia is associated with systemic activation of platelets 1 and
the resulting placental infarctions are often associated with foetal
growth retardation.' It is also known that local production of the
endogenous vasodilator nitric oxide (NO) is important for foeto-
placental and uteroplacental circulation.' Reduced production of

. endogenous NO has been demonstrated in endothelial cells from the
umbilical cord in pregnancy-induced hypertension."

Lees et al. studied the effects of S-Nitrosoglutathione, a platelet-
inhibiting NO donor, on 10 women with severe pre-eclampsia or
pre-eclampsia with severe foetal compromise. These patients were at
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21-33 weeks gestation. Eight of them were hypertensive despite
conventional antihypertensives. They received a 60-90 minute i.v.
infusion of 50 to 250 ug/minute of S-Nitrosoglutathione in incre-
ments of 50 pg till the systolic blood pressure fell to 100 mmHg.

Maternal platelet activationwasdetermined bymaternalP-selectin
and glycoprotein IIb/IIIa expression in platelets by flowcytometry;
maternal haemodynamic alterations by mean arterial pressure, pulse
rate and uterine artery resistance index (RI). Foetal haemodynamic
status was assessed by umbilical artery, foetal thoracic aorta and
foetal middle cerebral artery pulsatility index (PI). At the end of the
infusion, there was a significant decrease in platelet activation (P-
selectin expression decreased from 3.02% to 1.22%, p<O.Ol)and an
overall improvement in maternal haemodynamic status (significant
decrease in mean arterial pressure, p<0.005 and uterine artery RI,
p<0.009). No significant alteration in foetal haemodynarnics (foetal
thoracic aorta PI and foetal middle cerebral artery PI) was observed.
The decrease in umbilical artery PI from 1.92 to 1.62 was not very
significant (p<0.09) and there was a small but significant rise in
maternal pulse rate from 73.7 to 89.1 (p<0.02).

The authors concluded that S-Nitrosoglutathione acts in pre-
eclamptic women mainly by preventing platelet activation at a dose
that did not have any effect onhaemodynamics in normal individuals.
The maternal haemodynarnic alterations seen were probably areflec-
tion of the increased sensitivity to NO donors in pre-eclamptic
subjects. Importantly, the reduction in maternal blood pressure was
associated with a reduction in uteroplacental resistance. However,
there was no alteration or redistribution of blood flow in the foetus
as shown by the foetal doppler indices.

Grunewald et al. studied the haemodynamic effects of a non-
specific NO donor, nitroglycerine, on the placental circulation of 12
pregnancy-induced hypertensives at 31-35 weeks of gestation.
Nitroglycerine was infused at the rate of 0.25-5 ug/kg/minute until
the diastolic blood pressure was lowered to 100 mmHg. Maternal
blood pressure and maternal and foetal heart rates were monitored
every 5minutes. Haemodynamic measurements (uterine and umbili-
cal artery PI) were carried out at the start and end of the infusion.

There was a significant decrease in maternal mean arterial pres-
sure (131 to 115, p<O.OI) and umbilical artery PI (1.35 to 1.20,
p<O.Ol).A small but significant increase in maternal pulse rate (80
to 88, p<0.05) was also observed. There was no significant change in
foetal heart rate and the uterine artery PI showed a slight but
insignificant increase (1.23 to l.30). Other foetal vessels were not
studied but an unchanged foetal heart rate, even in the presence of
decreased umbilical artery PI, suggested a minimal influence on
foetal blood pressure. Therefore, the authors felt that suchNOdonors
could possibly be used for the treatment of pre-eclampsia.

COMMENT
Pre-eclampsia is a common complication of pregnancy. It in-
creases maternal mortality and morbidity, and compromises foetal
growth and survival. The aetiology of pre-eclampsia is still not
very clear, though generalized as well as uteroplacental and often
foetoplacental vasoconstriction have been documented." This
leads to maternal hypertension and foetal growth retardation due
to decreased nutrition and oxygen supply to the foetus. Therefore,
any therapeutic intervention for pre-eclampsia should not only
decrease maternal blood pressure and its associated morbidity,
but also increase the blood supply in the uteroplacental and foeto-
placental circulation,

There is some evidence to suggest that endothelial cell dys-
function in the resistance vessels of the uteroplacental circulation
accompanies pre-eclampsia and the abnormality lies in decreased
levels of the endothelium-derived relaxation factor, NO.3.4Plate-
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let activation is also thought to be an important finding in pre-
eclampsia. Increased platelet activation leads to the release of
vasoconstrictor substances and placental infarction which cause
maternal hypertension and decreased uteroplacental supply.'-'

These hypotheses were put to test in short term investigative
treatment regimens by Lees et al. and Grunewald et al. While
Lees et al. suppressed platelet activation by aplatelet-specific NO
donor (S-Nitrosoglutathione), Grunewald et al. used a general-
ized NO donor to cause vasorelaxation. Both methods of treat-
ment led to the control of maternal hypertension with apparently
no effect on foetal haemodynamics. However, they had different
actions on the placental circulation. In the maternal circulation,
S-Nitrosoglutathione caused a lowering of the maternal blood
pressure with lowering of uterine artery PI (thereby improving
uteroplacental blood supply) while nitroglycerine lowered the
maternal blood pressure without significantly altering the uterine
artery PI (no improvement in uteroplacental blood supply). In the
foetoplacental circulation, nitroglycerine had a better effect than
S-Nitrosoglutathione in lowering umbilical artery PI, thus in-
creasing foetoplacental blood supply.

It is evident that the two test substances did not have a
beneficial effect on both the uteroplacental and foetoplacental
circulation. This may be due to the different nature of abnormali-
ties in the two circulations in pre-eclampsia: platelet activation in
the uteroplacental circulation and decreased endothelial NO in the
foetoplacental circulation.

Even though termination of pregnancy is the ultimate treat-
ment for pre-eclampsia, conservative measures which allow for
foetal growth and maturation are often desirable. However, before
advocating long term treatment with NO donors, it must be kept
in mind that they lead to the generation of peroxynitrite free
radical," one of the strongest and long-lived free radicals known
in the biological system. This may harm the placenta or the
growing foetus. Also, an excess of NO can cause apoptosis of
vascular smooth muscle cells.' Therefore, these therapeutic regi-
mens need to be extensively tested before an acceptable NO
donor-based therapy can be safely advocated for pre-eclamptic
patients.
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