International Journal of Medical Research Professionals

P-ISSN: 2454-6356; E-ISSN: 2454-6364
DOI: 10.21276/ijmrp

Antioxidant Status in Preeclampsia

s 4

IJMRP
Original Research Article.

Anjana Chaudhary', Rekha Ratnani?, Monika Jindal'

1Assistant Professor, 2Professor and Head, Department of OBGY,
Chandulal Chandrakar Memorial Medical College, Kachandur, Durg, Chhattisgarh, India.

ABSTRACT

Aim of Study: To find out the activity of antioxidant status in
preeclampsia.

Methods: The study was conducted in the Dept. of Obstetrics
and Gynecology in collaboration with Dept. of Biochemistry at
Chandulal Chandrakar Memorial Medical College Kachandur,
Durg (CG). Investigation was carried out in 50 women suffer
from preeclampsia and compared with 50 normal control group
composed of age matched healthy pregnant women.

Results: The mean serum MDA levels were significantly
higher in preeclampsia than that of normal pregnant women
(p<0.001). Pre-eclampsia is characterized by increase blood
pressure associated with proteinuria diagnosed usually in
second and third trimester of pregnancy although exact
etiology of the disease is not known but several researches
have pointed toward it association with lipid peroxidation and
endothelial cell dysfunction we have observed significant
increase in MDA levels (a lipid peroxidation product) in pre-
eclamptic women as compared to nonmotensive pregnant
women

Conclusion: Increased levels of oxidative stress markers and
decreased levels of antioxidants in pre-eclamptic women
suggest that oxidative stress markers play a significant role in

INTRODUCTION

Pregnancy is a physiological condition in which women are more
prone to oxidative stress, which results due to an imbalance
between the prooxidant-antioxidant levels.! Oxidative stress
results because of the presence of placenta which is rich in
mitochondria. Fully developed placenta consumes about 1% of
the basal metabolic rate of the pregnant woman. It is also highly
vascular and is exposed to high maternal oxygen partial pressure.
Pregnancy is characterized by increased basal oxygen
consumption and changes in energy substrate use by different
organs.

Formerly also known as toxemia, preeclampsia is a condition that
pregnant women develop. It is marked by high blood pressure in
women who have previously not experienced high blood pressure
before; the condition begins after 20 weeks of pregnancy.
Preeclamptic women will have a high level of protein in their urine
and often also have swelling in the feet, legs, and hands. This
condition usually appears late in pregnancy although it can occur
earlier.

In severe disease there may be red blood cell breakdown, a low
blood platelet count, impaired liver function, kidney dysfunction,
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the pathophysiology of pre-eclampsia. There is association of
lipid peroxidation and preeclampsia. Deficiency of enzymatic
antioxidants is also observed in women with preeclampsia.
Oxidative markers and antioxidants serially throughout
pregnancy may be able to substantiate the association of
elevated lipid peroxidation and diminished antioxidant levels
with preeclampsia.
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swelling, shortness of breath due to fluid in the lungs, or visual
disturbances.? Pre-eclampsia increases the risk of poor outcomes
for both the mother and the baby. Undiagnosed, preeclampsia can
lead to eclampsia, a serious condition that can put you and your
baby at risk, and in rare cases, cause death. Women with
preeclampsia who have seizures are considered to have
eclampsia.?

There's no way to cure preeclampsia except for delivery, and that
can be a scary prospect for moms-to-be. But you can help protect
yourself by learning the symptoms of preeclampsia and by seeing
your doctor for regular prenatal care. Risk factors for pre-
eclampsia are obesity, prior hypertension, older age, and diabetes
mellitus.# It is also more frequent in a first pregnancy and carrying
twins. The underlying mechanism involves abnormal formation of
blood vessels in the placenta amongst other factors.

Most cases are diagnosed before delivery. Rarely, pre-eclampsia
may begin after delivery. For diagnosis high blood pressure and
protein excreted in urine, some definitions also include those with
hypertension and any associated organ dysfunction. Blood
pressure is defined as high when it is greater than 140/90 mmHg
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at two separate times, more than four hours apart in a woman
after twenty weeks of pregnancy.® Pre-eclampsia is routinely
screened during prenatal care.56

Recommendations for prevention include: aspirin in those at high
risk, calcium supplementation in areas with low intake, and
treatment of prior hypertension with medications. In those with
pre-eclampsia delivery of the baby and placenta is an effective
treatment. When delivery becomes recommended depends on
how severe the pre-eclampsia and how far along in pregnancy a
woman is.* Blood pressure medication, such as methyldopa, may
be used to improve the mother's condition before delivery.
Magnesium sulfate may be used to prevent eclampsia in those
with severe disease. Salt intakes have not been found to be useful
for either treatment or prevention.”8

Pre-eclampsia affects 2-8% of pregnancies worldwide. It is one of
the most common causes of death in pregnancy. They results
46,900 deaths in 2015.% Pre-eclampsia usually occurs after 32
weeks; however, if it occurs earlier it is associated with worse
outcomes. Women who have had pre-eclampsia are at increased
risk of heart disease and stroke later in life.5

Human cells have developed a wide range of antioxidant systems
to limit production of ROS, inactivate them, and repair cell
damage. ROS are a dual-edged sword—they are key messengers
in maintaining physiological functions in the female reproductive
tract, however, excessive and unrelenting ROS generation causes
various pathologies. Pregnancy is characterized by increased
generation of ROS. The generation of ROS is enhanced by
increased placental mitochondrial activity? and the greatly
increased placental production of the radical superoxide. This
increase in the generation of superoxide is also reported to be
associated with decreased levels of superoxide dismutase (SOD)?
an antioxidant enzyme, in the placental trophoblast. One of
the most important lipid peroxidation products is malondialdehyde

(MDA) which serves as a potential biomarker of oxidative damage
and disease severity.'® In preeclamptic women, it was found that
MDA levels correlate with the severity of the disease and are a
good indicator of lipid peroxidation and oxidative stress levels.!!:12
In the present study, our aim to find out antioxidant level (SOD,
MDA) in preeclampsia and compare with normal healthy pregnant
women at Chandulal Chandrakar Memorial Medical College
Kachandur, Durg (CG).

MATERIALS AND METHODS

Selection of Patients

The study was conducted in the Dept. of Obstetrics and
Gynecology in collaboration with Dept. of Biochemistry at
Chandulal Chandrakar Memorial Medical College Kachandur,
Durg (CG).

Investigation was carried out in 50 women suffer from
preeclampsia and compared with 50 normal control group
composed of age matched healthy pregnant women.

Collection of Blood Samples

Overnight fasting 5ml blood samples were collected from
preeclampsia and normal healthy pregnant women in plain bulb.
The plasma was separated from plain vacuum tube, aliquoted and
stored at -4°C -17°C and used for the estimate of Superoxide
dismutase (SOD), Malondialdehyde (MDA). Serum SOD and MDA
activity were measured by using ELISA and reagents kits will
purchased from RANDOX Laboratories Ltd.13.1

Data Analysis

Data were expressed as mean +SD. Mean values were assessed
for significance by paired student —t test. A statistical analysis was
performed using the Statistical Package for the Social Science
program (SPSS, 23.0). Frequencies and percentages were used
for the categorical measures. Probability values p < 0.05 were
considered statistically significant.

Table 1: Age wise distribution of patients.

Age group Cases Control

No % No %
20-22 10 20.0 14 14.0
23-25 25 50.0 24 62.0
26-28 14 28.0 10 20.0
More than 36 1 2.0 2 4.0
Total 50 100.0 50 100.0

Table 2: Level of SOD and MDA In patients group and normal control group.

Parameter Patient Group Normal Pregnant Group ‘P’ Value

SOD in % 12.94+ 9.43 28.54+17.93 <0.001

MDA in mol/mg 427 +1.63 3.13 £1.09 <0.001
RESULTS AND DISCUSSION

The mean serum MDA levels were significantly higher in
preeclampsia than that of normal pregnant women (p<0.001). Pre-
eclampsia is characterized by increase blood pressure associated
with proteinuria diagnosed usually in second and third trimester of
pregnancy although exact etiology of the disease is not known but
several researches have pointed toward it association with lipid
peroxidation and endothelial cell dysfunction we have observed
significant increase in MDA levels (a lipid peroxidation product) in
pre-eclamptic women as compared to nonmotensive pregnant
women also observed by other workers'3'6, but the activity of
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serum SOD were significantly decreased found in preeclampsia
patients group. Levels of antioxidant enzymes SOD was taken as
marker of oxidative stress. Antioxidant levels in PE are found to be
uniformly low in most of the studies on this subject.’” Decreased
activity of SOD is one of the markers of PE. This enzyme is
considered one of the most important antioxidant defense
mechanisms and its lower activity was used for screening for low
antioxidant status and was even predictive of PEE development.®
There are no surprise of our result and some previous researches
and is a no surprise.
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Increased levels of ROS and decreased levels of antioxidants
found both in normal pregnancy and in the PE are
pathophysiological basis for vitamin supplementation.

According to T.0.Scholl et. al. Supplementation with vitamins has
been decrease infant morbidity and mortality."” In our study we
found that in the uncomplicated pregnancy group’s multivitamin-
mineral supplementation did not influence the levels of lipid
peroxidation product MDA and the activities of the antioxidant
enzymes SOD.

CONCLUSION

Increased levels of oxidative stress markers and decreased levels
of antioxidants in pre-eclamptic women suggest that oxidative
stress markers play a significant role in the pathophysiology of
pre-eclampsia. There is association of lipid peroxidation and
preeclampsia. Deficiency of enzymatic antioxidants is also
observed in women with preeclampsia. Oxidative markers and
antioxidants serially throughout pregnancy may be able to
substantiate the association of elevated lipid peroxidation and
diminished antioxidant levels with preeclampsia.

REFERENCES

1. Toescu V, Nuttall SL, Martin U, Kendall MJ, Dunne F. Oxidative
stress and normal pregnancy. Clinical Endocrinology 2002;
57(5):609-13.

2. Al-Jameil, N; Aziz Khan, F; Fareed Khan, M; Tabassum, H. A
brief overview of preeclampsia. Journal of clinical medicine
research. 2014; 6 (1): 1-7.

3. Hypertension in pregnancy. Report of the American College of
Obstetricians and Gynecologists' Task Force on Hypertension in
Pregnancy. Obstet. Gynecol. 122 (5): 1122-31. Nov 2013.

4. WHO recommendations for prevention and treatment of pre-
eclampsia and eclampsia (PDF). 2011. ISBN 978-92-4-154833-5.
Archived (PDF) from the original on 2015-05-13.

5. Steegers, Eric AP; von Dadelszen, Peter; Duvekot, Johannes J;
Pijnenborg, Robert (August 2010). "Pre-eclampsia”. The Lancet.
376 (9741): 631-644.

6. US Preventive Services Task, Force.; Bibbins-Domingo, K;
Grossman, DC; Curry, SJ; Barry, MJ; Davidson, KW; Doubeni,
CA; Epling JW, Jr; Kemper, AR; Krist, AH; Kurth, AE; Landefeld,
CS; Mangione, CM; Phillips, WR; Phipps, MG; Silverstein, M;
Simon, MA; Tseng, CW (25 April 2017). Screening for
Preeclampsia:  US  Preventive  Services Task Force
Recommendation Statement. JAMA. 317 (16): 1661-1667.

7. Henderson, JT; Whitlock, EP; O'Connor, E; Senger, CA;
Thompson, JH; Rowland, MG (May 20, 2014). Low-dose aspirin
for prevention of morbidity and mortality from preeclampsia: a
systematic evidence review for the U.S. Preventive Services Task
Force. Annals of Internal Medicine. 160 (10): 695-70.3

8. Arulkumaran, N.; Lightstone, L. (December 2013). Severe pre-
eclampsia and hypertensive crises. Best Practice & Research
Clinical Obstetrics & Gynaecology. 27 (6): 877-884.

30|Page

Int J Med Res Prof.2018 Mar; 4(2); 298-300.

9. GBD 2015 Mortality and Causes of Death, Collaborators. (8
October 2016). Global, regional, and national life expectancy, all-
cause mortality, and cause-specific mortality for 249 causes of
death, 1980-2015: a systematic analysis for the Global Burden of
Disease Study 2015. Lancet. 388 (10053): 1459-1544.

10. Shibata E, Nanri H, Ejima K, et al. Enhancement of
mitochondrial oxidative stress and up-regulation of antioxidant
protein peroxiredoxin 1ll/SP-22 in the mitochondria of human
preeclamptic placentae. Placenta 2003;24:698-705.

11. Wang Y, Walsh SW. Increased superoxide generation is
associated with decreased superoxide dismutase activity and
mRNA expression in placental trophoblast cells in preeclampsia.
Placenta 2001;22:206-212.

12. D. Del Rio, A. Stewart, and N. A. Pellegrini, A review of recent
studies on malondialdehyde as toxic molecule and biological
marker of oxidative stress, Nutr. Metab. Cardiovasc. Dis., vol. 15,
pp. 316-328, 2005

13. Paglia, D.E. and Valentine, W.N. Studies on the quantitative
and qualitative characterization of erythrocyte glutathione
peroxidase. J Lab Clin Med. 1967 Jul;70(1):158-69..

14. Miller, N.J., Rice-Evans, C., Davies, M.J., et.al., A novel
method for measuring antioxidant capacity and its application to
monitoring the antioxidant status in premature neonates. Clinical
Science (1993) 84, 407-412.

15. Mohanty S, Sahu PK, Mandal MK, Mohapatra PC, Panda A.
Evaluation of oxidative stress in pregnancy induced hypertension.
Indian J Clin Biochemistry 2006;21(1): 101-105.

16. Tayal D, Tripathi R, Khaneja A. Comparative study of nitric
oxide and malondialdehyde in pregnancy induced hypertension,
normal pregnant and nonpregnant women. Research J
Pharmaceutical; Bio Chem Sciences 2011;2(2): 749-753.

17. T. O. Scholl, M. L. Hediger et al. Use of multivitamin/mineral
prenatal supplements: influence on the outcome of pregnancy,
Am. J. Epidemiol., vol.146, pp. 134-141, 1997.

18. D. Rumiris, Y. Purwosunu, N. Wibowo, A. Farina, and A.
Sekizawa. Lower rate of preeclampsia after antioxidant
supplementation in pregnant women with low antioxidant status,
Hypertens. Pregnancy, 25(3), 241-253, 2006.

Source of Support: Nil.  Conflict of Interest: None Declared.

Copyright: © the author(s) and publisher. I[JMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.

This is an open access article distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly
cited.

Cite this article as: Anjana Chaudhary, Rekha Ratnani, Monika
Jindal. Antioxidant Status in Preeclampsia. Int J Med Res Prof.
2018 Mar; 4(2):298-300. DOI:10.21276/ijmrp.2018.4.2.068

www.ijmrp.com


https://www.ncbi.nlm.nih.gov/pubmed/6066618
https://www.webmd.com/baby/guide/preeclampsia-eclampsia

