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Original Research Article

‘ROLE OF PRO-OXIDANT MYELOPEROXIDASE AND AN OXIDATI VE STRESS
MARKER MALONDIALDEHYDE IN PREDICTION OF PREECLAMPSI A”

Aim of the study: The treatment of preeclampsia (PE) is symptomatic till date, as the etiology of this condition
has remained elusive for many centuries. Appreciating polymorphonuclear activation and oxidative stress as the
early events in the pathogenesis of preeclampsia, we hypothesized that the activity of Myeloperoxidase (MPO), a
pro-oxidant enzyme and Malondialdehyde (MDA), an oxidative stress marker may be elevated in preeclamptic
subjects. Hence, we set out to estimate their levels in a representative sample of south Indian women with
preeclampsia and compare them with controls (uncomplicated, normotensive pregnant women of more than 20
weeks of gestation).

Study design: Cross sectional study

Place and Duration of study: Pregnant women attending the Antenatal clinic of Rajarajeswari Medical College
and Hospital, Bengaluru, from May 2012 to May 2013 were our study subjects.

Materials and Methods: Fifty uncomplicated, normotensive pregnant women of more than 20 weeks of
gestation and fifty clinically diagnosed cases of preeclampsia were our controls and cases respectively. Pregnant
women with medical conditions that interfere with the study were excluded. Serum MPO activity and MDA levels

were estimated manually by spectrophotometric method.

Results: There was significant (P<0.001) increase in MPO levels and MDA levels in preeclampsia patients compared

to controls.

Conclusion: There was increase in pro-oxidant and oxidative stress marker levels indicating an oxidative stress in
PE. Thus this study shows that oxidative stress may play a key role in the pathogenesis of PE which contributes to
endothelial dysfunction and maternal signs and symptoms. Estimation of MPO and MDA in early pregnancy may
help in identifying pregnant woman at risk of developing preeclampsia and execution of preventive measures.

Keywords: PE; MPO; MDA, Oxidative stress
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Introduction:

Preeclampsia (PE) is a pregnancy specific syndrome that can affect virtually every organ system. It is a
disorder of widespread vascular endothelial malfunction and vasospasm that occurs after 20 weeks of gestation,
clinically characterized by new onset of hypertension, proteinuria with or without edema. The global incidence of
preeclampsia has been estimated to be 5%-14% of all pregnancies. It is the third leading pregnancy related cause
of maternal death, after hemorrhage and embolism (790 maternal deaths per 100,000 live births) and 15% of

preterm births “*3).

The treatment of PE is symptomatic till date, as the etiopathogenesis is not yet fully understood;
numerous theories have been put forward emphasizing placental oxidative stress as the major mechanism
involved in the pathogenesis of preeclampsia. Abnormal placentation in preeclampsia leads to placental hypoxia
which in turn initiates a cascade of secondary effector mechanisms causing imbalance between pro-oxidants
(reactive oxygen species) and antioxidants leading to maternal oxidative stress, immunological dysfunction and

endothelial damage resulting in clinical signs and symptoms of preeclampsia(l’z‘a).

Myeloperoxidase (MPO EC 1.11.1.7) a leukocyte derived pro-oxidant enzyme may contribute to the
oxidative damage in the endothelium and placenta of women with preeclampsia. Traditionally the MPO
dependent mechanism is most potent oxygen dependent bactericidal system in neutrophils and monocytes.
Recent investigations have suggested that MPO is secreted also from certain tissue macrophages (such as in
atherosclerotic plaques) and plays a role in several inflammatory conditions and in atherosclerotic process, which
can lead to several life-threatening conditions @, Accumulating evidence also suggests that preeclampsia (PE) and
cardio vascular diseases share similar disturbances like enhanced systemic inflammatory response and endothelial
dysfunction. MPO activities has been extensively studied in cardiovascular diseases and their elevated levels have
been implicated as an independent marker of coronary artery diseases “% 0On the contrary, to the best of our
knowledge very few researchers have explored the role of MPO in preeclampsia in Indian women. This observation

prompted us to undertake this study.
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Uncontrolled lipid peroxidation in view of its potentially destructive character has been suggested as an
etiological factor in preeclampsia ©) In addition to MPO we have also studied serum Malondialdehyde (MDA)

levels; a widely used indicator of lipid peroxidation.

Aim of the study was to assess oxidative stress by estimating serum Myeloperoxidase(MPO) activity and
Malondialdehyde (MDA) levels in preeclampsia (cases) and in controls (uncomplicated, normotensive pregnant

women of more than 20 weeks of gestation) and to compare both the groups.

Materials and Methods:

Ethical clearance was obtained from Institutional ethical clearance committee. After obtaining
informed consent and under full aseptic precautions, from both the study groups, 5 ml of venous blood
sample was collected in vacutainers containing clot activators. Fifty pregnant women of more than 20
weeks of gestation both primigravida and multigravida with no bad obstetric history and fifty pregnant
women who had been clinically diagnosed with preeclampsia (both primigravida and multigravida)

attending Antenatal Clinic of RRMCH, Bengaluru were our study controls and cases respectively.

Pregnant women with h/o smoking, alcoholism, gestational diabetes, diabetes mellitus,
hypertension, cardiovascular disease, chronic liver and kidney diseases, anemia, multiple pregnancies
and other chronic diseases that interfere with the study and pregnant women on antioxidants like

Vitamin E and Vitamin C supplementation were excluded from the study.

Serum MPO and MDA levels were estimated spectrophotometrically (ELICO company, SL-159
Single Beam Microprocessor based Scanning UV-Visible Spectrophotometer). Serum MPO levels were
estimated using ortho Dianisidine dihydrochloride (Sigma-Aldrich Company) as a substrate. This method
is based on the oxidation of o-Dianisidine (colorless chromogen) by hydrogen peroxide to form a
yellowish orange colored oxidized product in presence of MPO. 0.1ml of fresh serum sample and 2.9ml
of 50mM Phosphate buffer at pH 6.0, incubated in water bath at 25°C for 10min and then 0.1ml of

3
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freshly prepared o-Dianisidine dihydrochloride added. Above mixture was mixed well and then 0.1ml of
1% H,0, solution was added. The absorbance was measured at 470nm for 3 min continuously (kinetic
assay). The color of the solution slowly turns yellow and then to orange. A reagent blank was run along
with this using 0.1ml of distil water instead of serum sample. One unit (U) of (MPO) activity was defined
as that degrading one micromole of peroxide per minute at 25° C 7. The lower limit of detection of the

assay method was 10 U/L. Intra and inter assay variation was 8% and 10% respectively.

Serum MDA was estimated by thiobarbituric acid reactive substances (TBARS) method described
by Wilbur et al ®9 " Fresh serum sample was heated with thiobarbituric acid (TBA) (from Hi Media
Company) under acidic conditions and the amount of pink colored MDA-TBA adduct produced was
measured colorimetrically at 530nm in spectrophotometer. 0.5ml of fresh serum was pipette into ‘T’
test tube and 0.5ml of distilled water into test tube ‘B’. Then 0.5ml of 40% TCA and 1ml of 0.67% freshly
prepared TBA was added to each. The contents in the tube were mixed and then placed in boiling water
bath for ten minutes. Then tubes were removed and cooled under ice cold water. Then mixture was
centrifuged at 6000rpm for 15 minutes. Absorbance of supernatant was read at 530nm. MDA content
of sample was calculated using molar extinction coefficient 1.56 X 100000 and expressed as nmol/ml of

serum.

Statistical analysis: The data was analyzed using statistical software namely SAS 9.2 and SPSS
15.0. Studentt’ test has been used to find the significance of study parameters. P value less than 0.01
was considered as statistically significant. Microsoft word and Excel have been used to generate graphs

and tables.

RESULTS: It is a cross sectional study. In our study 78% of the cases and 64% of controls were
primigravida and 22% of cases and 36% of controls were multigravida. Mean age of the cases was 25 +
4 years and controls was 23 * 3 years. Mean gestational age of cases was 33.78 £ 3.7 weeks and controls

4



98  was 34.56 + 2.76 weeks. There was significant difference in the systolic (P<0.001) and diastolic (P<0.001)
99 blood pressure among cases and controls. We found significant difference (P<0.001) in MPO and MDA

100 levels between cases and controls.

101 Figure No. 1: Gravida distribution of study groups

s

Cases Control
102
103 Table No.1: Age distribution of study groups
: Control (uncomplicated,
Cases (pregnant women with .
. reeclampsia) normotensive pregnant women
Age in years b of > 20 weeks gestation)
No % No %

18-20 5 10.0 16 32.0
21-25 25 50.0 27 54.0
26-30 16 32.0 | 14.0
31-35 4 8.0 0 0.0
Total 50 100.0 50 100.0
Mean + SD 25.50+3.99 22.62+2.81
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Table No.2: Gestational age distribution of study groups

Gestational Case: Control

age weeks) No % No %
24-30 8 16.0 4 8.C
31-35 16 32.0 15 30.C
36-40 26 52.0 31 62.C
Total 50 100.0 50 100.(
Mean + SD 33.78£3.7I 34.56+2.76

Figure No. 2: Comparison of Blood pressure in study groups

100

80
70

40
30
20
10

Percentages
£

=120 120-139

mCases

m Control

5.
|

140-159 160-179 ==180

SBP

Table No. 3: Range of study variables MPO and MDA among study groups

Study Variables Cases Control P value
MPO (U/L) 52.79+12.57 22.91+9.53 <0.001**
MDA (nmol/ml) 8.33+2.16 3.98+1.13 <0.001**




Comparison of MPO activity among study groups

Figure No.3
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Comparison of MDA levels among study groups

Figure No.4
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Preeclampsia is the commonest disorder of pregnancy with a multifactorial etiology and is

DISCUSSION

118

Increasing clinical and biochemical evidences suggest that disturbance in

called as ‘disease of theories’.

119

the normal endothelial cell function induced by oxidative stress may be a primary cause in the
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etiopathogenesis of preeclampsia. In this regard several authors have studied oxidative stress in
preeclampsia by estimating various oxidants and antioxidants. In the present study we have evaluated
the oxidative stress by estimating the activities of serum MPO and MDA levels in preeclampsia and

compared with controls.

Both cases and controls in our study were age and gestationally age matched. Majority of the
study subjects were primigravida. Among 50 cases, 86% (n=43) of the preeclamptic women were

treated with anti-hypertensive drugs.

Myeloperoxidase is a hemoprotein, produced and released by activated neutrophils and
monocytes. Serum levels of MPO reflects the MPO levels of activated neutrophils, monocytes and

19 3nd it is much easier and convenient to measure MPO levels in serum.

macrophages
MPO has plausibly been proposed to contribute several phases of atherothrombosis seen in
preeclampsia, from the initial insult to the vascular endothelium, to development of atheroma, to
rupture of vulnerable atherosclerotic plaque and its clinical manifestations. MPO being versatile enzyme
react with several substrates in the body and releases several oxidant products that are able to react
with structural and functional molecules in the host causing tissue damage. The oxidation products of
MPO like oxidized LDL, oxidized apolipoprotein (apo) Al, HDL are responsible for the progression of
inflammation and initiation of atherosclerosis. MPO may also has destabilizing effects on atheromatous
plaque through the activation of metalloproteinases. MPO is also capable of using nitric oxide (NO) an
endothelium- derived relaxing factor as a substrate to catalyze tyrosine nitration in proteins thereby
consuming nitric oxide, contributing to endothelial dysfunction which is central to the etiology of

preeclampsia .

In our study serum MPO activity in preeclamptic women was significantly (P<0.001) increased

10, 11)

compared to controls. Robin E. Gandley et al “and others ! also have found increased activity of
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MPO in preeclamptic women compared to controls. Contrary to our finding Stepan H et al 12 in their
study found no significant difference between plasma MPO concentration of pregnant women with
normal perfusion and the group with pathological uterine perfusion. Similar findings were also observed

I (13)

by Noyan et al *>'. We also observed that serum MPO activity in treated (anti-hypertensive drugs) and

untreated preeclamptic women did not differ significantly. Our observations were in agreement with

| ® who have reported that medications like anti-hypertensive drugs and lipid lowering

Zhang et a
agents did not appear to alter the MPO levels in patients with coronary artery disease. Interestingly
about 30% of the PE women in our study were found to have normal MPO activity similar to controls.
The reasons may be multifactorial; ranging from environmental, immunological factors to nutritional
status of the pregnant women. In addition, MPO gene polymorphism (e.g. -463G/A polymorphism of
leukocyte MPO) could be an intriguing susceptibility factor that modulates an individual's risk of

preeclampsia **.

MDA is a highly reactive three carbon dialdehyde produced as a by-product of lipid
peroxidation. It causes damage to LDL molecules, a crucial step in the pathogenesis of atherosclerosis.
Lipid peroxidation products may also inhibit prostacyclin synthesis and stimulate smooth muscle

contraction resulting in widespread vasospasm, a prominent feature of preeclampsia.

In our study we observed significant (P<0.001) increase in MDA levels in cases compared to
controls. Similar results were observed in several studies done in preeclampsia “**”*®. We did not find
any significant difference in the MDA level among treated and untreated cases. Though it has been
widely accepted as oxidative stress marker, Hackett C et al * differ in their observation and they have
termed MDA to be a poor measure of in vivo lipid peroxidation. Maryam K.J. et al ?” in their review

article stress the need for re-evaluation of MDA as an oxidative stress biomarker. Despite substantial
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advances in understanding of PE, the development of simple tests to identify individuals or populations

at risk still remains an epidemiologic and clinical challenge.

CONCLUSION: Preeclampsia is a significant obstetric complication in a developing country like
India. This study, so far is one of the very few studies, to determine MPO activity in a representative
sample of Indian women with preeclampsia. The results of this study suggests that there is oxidative
stress in preeclampsia which might cause endothelial damage and signs and symptoms of PE. Estimation
of oxidative stress markers like MPO and MDA in the early trimester itself may help in the identifying
pregnant women at risk of developing preeclampsia and execution of preventive measures. However
the predictive value of MPO in preeclampsia in south Indian women has to be further evaluated in large

scale prospective studies.
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