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Role of Extracellular Superoxide Dismutase in Normal Pregnancy
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Summary

Nitrie Oxide (NOypmay be involved in the maintenance ot both low placental vascular tone and uterme
quiescence during pregnancy . Extracellular superoxide dismutase (Ec SOD) has been identified as a
major regulator of NO bioavailability within the lung, and its expressionswvithin both murme uterus and
placenta has been reported. We planned to study the effect of normal pregnancy on FC-SOD tevels m 35
normal pregnant and 35 healthy adults in the age group 19-36 vears. LC-SOD levels were signihcanthy
lower in normal pregnant women as compared to controls (p<0.001) suggesting the role ot I'C-SO1) as

modulator of NO activity during pregnancy.

Introduction

Recent studies indicate that extracellular
superovide dismutase (EC-50D) may not be as scarce in
some tissues as was initially believed. EC-50D is the
major isoenszyvme of SO in the umbilical cord and is a
major source ot SOD activity in uterus (Sandstrom, 1994).
Inaddition, FC-5OD is highly expressed in blood vessels.
FC-50D) is primarily located in the extracellular matrix
of tissues (997, of FC-50D) with only 1% ot EC-50D
found in serum (Sandstrom, 1993). The observation that
[FC-SOD exists in high concentrations in arteries
suggrests that it has a particularhv important role in blood
vesscls (Oury, 1996). Also, superonide will be scavenged
leading to a higher balance of nitric oxide, which can
then signal smooth relaxation,
neurotransmission or other important intracellular
signal. FC-50D 15 a predominant torm of SOD in the
uterus, as marteries and mayv play an important role in

muscle

modulating nitric oxide dependent relasvation
(sandstorm, 1994 and Conrad, 19931 The present study
was therefore planned to study the eftect of normal
pregnancy on EC-50D Loy els.

Methods

Thirty five normal pregnant (primigravida)
women (aged 19-36 vears) with normal blood pressure,
in the third trimester were selected 35 age matched
healthy volunteers served as control Fach subject had
blood sampled on one occasion. Serum was separated
on centrifugation and assaved wathim “Fhours. Serun.
SOD levels were estimated accordmg to method o Nisra
and Fridovich, (1972} on the basis of abidity of SOD (o
inhibit the autooxidation ot cpimcephrine to
adrenochrome at pH 105, Statistical signihcance woas
assessed by Student't t-test.
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Results

Ihere were no signilicant ditferences in patient
ages between the 2 studyv groups: healthy volunteer, 26.8
v 2 vearssheatthy pregnant, 2401« 4.0 vears. The EC-
SOD evels mnormal pregnant group were significantly
lower than those levels in healthy nonpregnant group
P 0aol fable Ty

Table 1: 1'C-SOD in various groups (mean = SD, EU/L)

Nonpregnant Pregnant
(n=35) (n=35)
-0 256 + .95 184.5 +6.12
Discussion

Free radicals, by their unstable and fransient
nature are ditticult to measure divectlv. 'Their tendeney
tocause ipid peronidation has been used as an indirect
measure. Markers of Hipid peroxidation have been found
to rise during the progression ot normal pregnancy, with
greater rises seen m assoclation with pregnancy-induced
By pertension (Ishihara, 1978) Knowledge of the
responses ot other antiovidant svstems i pregnant and
m pregnanay -induced hy pertension is limited. Increased
serum antiontdont activity has been documented during
normal pregnancy (Crantield, 197950 In this study
evammation ob antionidant status in pregnancy has been
oxtended. In normal pregnancy women the superovide
dismutase activity was reduced. It could be due to
reduced enzvme production, implving reduced
intraceltular oxidative stress, or enzyme inactivation.

FC-SOD 1s present in human placentae, uterus
and at the site of placental implantation. The fevel of

o4

SO activity (unclassitied iso-formym the poacenta ha
however, been shown to increase during the progrcssion
of pregnancy (Sckibs, 1979). Recent studies imdicate that
LC-50D exists in high concentrations m oreans that
contain large amounts of smooth muscle and considerig
the well-documented role of nitric oxide i mediatimg,
relaxation of smooth muscle (Oury, 199y particularhy
in the vasculature, and the lugh reactiv ity ofnitre onade
with superovide to produce the toxie perosy nitrite
among it is likely that EC-50D has a pivotal role i
regulating these processes in vessels. Scavenging ot
extracellular superoxide by EC-SOL is kel to play an
important role in mediating these nitric oxide responses
(Sandstrom 1993 and Sckibs, 1979 Theretore, 1 ¢ SOD
may play an important role in modulating mitric oxide
dependent relaxation of the uterus and the developmoent
of hvpertension as a predominant svmptoms m
preeclampsia indicates that nitric ontde and superovide
may playva role in this discasc.
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