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Abstract: The aim of the study was to evaluate oxidative stress in uncomplicated pregnancy by determining the
serum malondialdehyde (MDA) and ceruloplasmin (Cp) levels. The study was performed on 100 women
attending the antenatal outpatient department of Sree Balaji Medical college and Hospital, Chromepet. Serum
MDA and Cp levels were measured in the venous blood samples taken in the first and second trimesters of
pregnancy. Serum Malondialdehyde was estimated by manual method of Thiobarbituric reactive substances’.
Serum Ceruloplasmin level was estimated manually by Paraphenylene diamine method®. The results were
compared between the first and second trimester. MDA levels were high in the second trimester compared to the
first trimester (with a p value=0.01). Cp levels were high in the second trimester compared to the first trimester
(with a p value=0.01).The conclusion of the research were the pregnant women in the second trimester have
increased level of oxidative stress.
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l. Introduction

Oxidants (reactive oxygen species) are normal products of aerobic metabolism. They are called free
radicals and include superoxide radical, hydroxyl radical and hydrogen peroxide. When produced in excess, they
can be harmful.

The level of the oxidants is controlled by antioxidant enzymes and small molecule antioxidants™?. Antioxidants
inhibits or delays the activity of oxidant.

Oxidative Stress occurs due to an imbalance between the reactive oxygen species and the antioxidant
levels®*. There is escape of free radicals from mitochondrial electron transport chain. These act on membrane
lipoproteins & polyunsaturated fatty acids and produce lipid peroxidation products. Malondialdehyde is a
decomposition product of peroxidation of polyunsaturated fatty acid that is present in tissues and body fluids
and can be measured to assess the stress.

Normal pregnancy is associated with high metabolic demand and elevated requirements for tissue
oxygen. There is increased production of reactive oxygen species*. This results in increased oxidative stress.

To combat the oxidative stress, antioxidant levels may increase. Ceruloplasmin an alpha 2 globulin
that transports copper can act as an antioxidant as an adaptive response to the increase in oxidant. It is an acute
phase protein .

Il.  Materials & Methods

After obtaining institutional ethical committee clearance, 100 Antenatal subjects attending Sree Balaji
Medical College & Hospital, Chromepet OBG OP with normal nutritional habits were chosen for the study.
Written Informed consent were obtained, Subjects with history of abortion, recent surgery, diabetes ,
hypertension & other chronic ailments were excluded from the study.

Fasting venous samples were collected from the antenatal subjects in the first trimester . Major
diseases which could affect the oxidant and antioxidant levels were eliminated by doing Hb, TC, ESR, liver
function tests and serum creatinine.

Serum MDA level was estimated by manual method of TBARS® (Thiobarbituric acid reactive
substances) .The serum was treated with thioarbituric acid and heated in boiling waterbath . The concentration
of MDA was measured after extracting with butanol . Serum Cp level was estimated manually based on the
principle similar to William et al using Paraphenylene diamine dye®.

The same subjects were followed in the second trimester and serum MDA and Cp were estimated. Statistical
analysis was done and the values between the trimesters were compared using paired t test .

I1l.  Results
Table : comparing MDA and Cp Levels between 1% and 2" trimesters

T1 n=100 T2 n=100 Mean difference P Value
MDA nmol/ml 1.61+0.76 2.89+0.94 1.28 p=0.01
Cp mg/dl 38.73+4.16 46.25+3.96 8.48 p=0.01

T1: first trimester, T2: second trimester, MDA : Malondialdehyde , Cp: Ceruloplasmin
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Figl:MDA levels in 1% and 2" trimester Fig 2 :Cp levels in 1% and 2™ trimesters in mg/dI
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The mean serum MDA level(Fig 1) was significantly higher in the second trimester (2.89 nmol/ml)
compared to the first trimester(1.61nmol/ml) with a p value= 0.01.The mean serum Cp level (fig 2)was higher
in the second trimester (46.25mg/dl) compared to the first trimester (38.73 mg/dl) with p value= 0.01.

IV.  Discussion

The mean serum MDA levels in the antenatal subjects in the second trimester are significantly higher
than the first trimester. Pregnancy is a physiological condition in which women are prone to oxidative stress due
to imbalance between pro-oxidant and antioxidant factors’.This could be due to increased mitochondria in
placenta and increased partial pressure of oxygen in pregnant women.

The mean serum Cp level in the antenatal subjects in the second trimester is significantly increased
compared to the first trimester . Lee et al® determined high activity of Cp during second half of pregnancy in
rats.

Transition metals such as iron (Fe?*) react with superoxide, hydrogen peroxide and the lipid peroxides to
produce the oxygen radicals that generate oxidative damage and initiate lipid peroxidation®.  Once lipid
peroxidation is initiated it becomes self propagating and continues until it is interrupted by antioxidants.
Ceruloplasmin has an important antioxidant effect which is paradoxically due to its ferroxidase activity. It
oxidizes Fe?* to Fe** and helps in the formation of Fe** transferrin , thus limiting the production of hydroxyl
radicals and thereby can protect against oxidative cell injury*®.

V. Conclusion
Uncomplicated pregnancy is associated with increased oxidative stress and lipid peroxidation as
shown by the increased serum MDA levels as gestation advances. The serum ceruloplasmin levels are increased
in the second trimester in comparison to the first trimester. The beneficial effect may be due to its antioxidant
activity.
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