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Abstract

Introduction : Spontaneous vaginal delivery inflicts a changthimmredox status of the mother and the neonatpoxig
followed by reperfusion during powerful labour c@ations causes increased generation of free ladatkecting the
maternal oxidative status. The difference thattexigtween the extra uterine and intra uterinerenmient in the partial
pressures of oxygen can induce free radical foonatvhich affects the antioxidant mechanism of thenate during
vaginal delivery. The present study was aimed antjfying the changes with respect to oxidativesdrthat occurs in
uncomplicated laborin both the mother and newblkethod: 20 singlet on term pregnant women in labour witheouy
complications, delivered by spontaneous vaginaiveiel were included in our study. Estimation of tfzsa MDA
(Malondialdehyde) as a marker of lipid peroxidatammd antioxidants like SOD (Superoxide dismuta$ejal reduced
Glutathione (GSH), and Glutathione Peroxidase (GiaX)emolysate were performed using spectrophoticnetethod
from cord blood and women in labour respectiv&esult: The results showed significantly elevated plasmaAVb
cord blood compared to maternal plasma MDA, be{@€0.001) and after delivery (P<0.001). Statiskcalgnificant
higher GSH levels in the cord blood was observetpared to maternal GSH levels both before (P <0bi) after
delivery (P< 0.05). Maternal GPX level was sigrafitly elevated when compared to cord (P< 0.05). él@y SOD
levels did not show any significant chan@anclusion: Vaginal delivery predisposes the neonate to irsm@axidative
stress when compared to maternal system whiclilésted as an alteration in their antioxidant lsvel
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Introduction

The role of oxidative stress is quite an imporiaspect

in female reproduction. Pregnancy is a state of
physiological stress due to increased energy derbgnd
the growing fetus. As pregnancy advances the patter
lipid peroxidation induced by oxidative stress gases
and antioxidant enzymes also exhibits adaptation. A
the time of delivery enhanced production of free
radicals occurs which promotes oxidative stresthen
maternal as well as neonatal system [1,2]. Theepiees

of antioxidant system to counteract the deleterious

effect produced by free radicals induced lipid
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peroxidation is beneficial to some extent. The eixtd
damage is determined by the balance between pro-
oxidant and antioxidant system. Imbalance can ereat
oxidative stress in both the maternal as well dal fe
compartment, compromising the fetal outcome.

Antioxidants are substances capable of curtailitigee

the initiation or propagation of injury induced Irge
radicals. Enzymatic antioxidants include Superoxide
dismutase (SOD), Catalase (CAT) and Glutathione
Peroxidase (GPX) which are endogenous enzymes.
Vitamin C and Vitamin E belong to non-enzymatic
antioxidants which are obtained from exogenousadyet
sources [3].
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Pregnancy can create a state of oxidative imbalance
owing to higher metabolic demand. The pregnancy out
come due to oxidative imbalance can pose serious
complications such as PIH, Eclampsia, miscarriages,
pre-term labour and IUGR [4, 5, 6]. Since pregnancy
imposes high energy demand, evolution of maternal
antioxidant system to combat any impending
complications calls for specific attention. Accelied
production of reactive oxygen species occurs even i
normal pregnancies due to higher metabolic demand a
per previous reports [7]. There are also altered
antioxidant defence mechanisms during normal
uncomplicated pregnancies due to augmented oxalativ
stress [8].

Placenta acts as a connecting link between motir a
foetus and also serves as a source for lipid péesxi
Placental antioxidant enzymes are capable of confer
protection to some extent [9]. Complications of
pregnancy like PlHarise due to diminished placental
antioxidant reserve [10].

Labour is a process during which over whelming
oxidative imbalance can occur in the mother assalre

of ischemia reperfusion injury produced by powerful
phasic uterine contractions [11]. The fluctuatioofs
oxygen tension also affect the neonate during the
process of labour predisposing to increased oxieati
stress [12]. The effectiveness of antioxidant madm

in the neonate largely depends upon prevailing mate
antioxidant system. There are reports indicating
transplacental transfer of antioxidants to help the
neonate to tackle the situation at the end of gesta
[13]. The maturation of antioxidant mechanism takes
place at term in the neonate. Most of the preterm
neonatal complications arise due to immature
antioxidant defense mechanism. Bronchopulmonary
dysplasias, hypoxic ischemic encephalopathy, IUGR i
preterm neonates are caused due to weak and imematur
antioxidant system [14]. Administration of antioaitts

in high risk mothers has established increased
efficiency of antioxidant potential in the neon§i&].

As labour involves complex interplay of variousttas,

the fetal outcome remains questionable in caseyofan
intrapartum complications which can augment the
oxidative stress. The efficiency of antioxidant
mechanisms to curtail the increased generatiomes f
radicals during labour in turn can be influenced by
maternal factors like age, parity, nutritional gtabf the
mother even in case of uncomplicated vaginal
deliveries. There are also other parameters like
environmental and genetic factors which can infagen
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the oxidative imbalance in newborn in addition étaf
maturity. There are earlier reports regarding the
imbalance between the antioxidant defence and
oxidative stress in complications of pregnancy and
during labour [16]. Scanty information and reports
prevail pertaining to the antioxidant mechanisms iés
adaptation during normal vaginal uncomplicated
deliveries in neonate and mother. Hence, this stualy
planned in order to evaluate and compare the axilat
stress and antioxidant mechanisms in maternal laad t
neonatal system in uncomplicated spontaneous Magina
delivery.

Materials and Methods

This study was conducted after approval by instinal
ethical committee on singleton term pregnant woimen
labour attending Sri Ramachandra Medical Collegk an
Research Institute. 20 pregnant women between 21-35
age group in term labour without any complications
were included in our study (n= 20). They were
delivered by spontaneous vaginal delivery. Pregpanc
with maternal and fetal complications such as DM, H
PIH, anemia, infections, PROM, abnormal lie, midip
gestations etc. were excluded. Patients delivergd b
caesarean section were also excluded.

Two samples containing 3 CC of blood were taken
under strict aseptic conditions in EDTA containing
sterile vacutainer tubes from women in active labou
Timely assessment of progress of labour was darg. F
sample was taken at the onset of active labouh afit
least 4-5 cm dilatation of cervix. Second samples wa
taken from the mother after delivery of placentardC
blood was obtained after clamping immediately after
delivery. Detailed confinement history with paraeret
like duration of labour, birth weight, sex of thaly,
APGAR at 1 and 5 minutes, colour of the amniotigdf]
were also taken.

RBCs were separated from plasma by centrifugation a
3000 r.p.m at 1%C for 30 minutes. Supernatant plasma
was used for MDA estimation immediately.
Malondialdhyde (MDA), a metabolite of lipid
peroxidation detectable in plasma was used as the
indicator. Plasma MDA concentrations were estimated
as thiobarbituric acid reacting substances (TBAB)
the method of Cynamon et al, [17]. The lipid
peroxidation activity was expressed as n mol/ 100fm
plasma RBCs were washed 3 times with 0.9% ice cold
sterile saline and centrifuged at same speed fanirb

Available online at: www.ijmrr.in 61 | Page



January, 2016/ Vol 4/Issue 1 ISSN-2321-127X

Research Article

after each wash. Cells were lysed in 4 times volofe The involvement of superoxide anion radical in dluo-
distilled water, allowed 1 hour for complete hensidy oxidation of pyrogallol was used as a conveniesha®f
It was centrifuged and supernatant was stored3éf-C superoxide dismutase (Marklund and Marklund,) [18].

until analysis was done. Antioxidant enzymes sugh a  Total Reduced Glulathione (GSH) estimation was done

superoxide dismutase (SOD), glutathione peroxidase by the method given by Moron et al [19]. Glutatldon

(GPX) and total reduced glutathione (GSH) were  peroxidase activity was measured by its abilitytitize

estimated in hemolysate at’3# using ELICO SL 150 the standard glutathione in the presence of specifi

UV-VIS spectrophotometer. amount of hydrogen peroxide (1mM) (Rotrucket al)[2
Antioxidant activity was expressed as U/L.

Results

Description of the clinical characteristics of thteidy groups is shown in Tablel. The mean ageeftady group in
years was 23.95 + 3.83. The mean gestational agedéks was 38.1+ 1.27. The study group involvedjpaat females
from low socioeconomic status who underwent corepbattenatal care. The statistical package usedSR&S for
windows (version 11.5). Level of significance wapkat P<0.05.

Table-1: Clinical characteristics of maternal and reonatal parameters

Parameters Mean = SD
Age (years) 23.95 +3.83
Parity 1.95+0.94
Gestational age (weeks) 38.1.27
Duration of labour ( minutes) 28916240.09
Birth weight (Kg) 2.979+0.38
APGAR 1’ 7.4+1.39
APGAR 5’ 8.8+ 0.523

Table-2: Comparison between maternal and cord PlasenMDA and antioxidant levels

Cord Maternal
0.815+0.06*" Before 0.572+0.07
MDA(n Mol/ 100 ml of Plasma) After 0.588+ 0.09
GSH (U /L) 95.85 + 12.6*' Before 50.04 +7.85
After 45.67 £ 6.26
SOD (U/L) 32.963£2.46 Before 35.45 +2.26
After 35.03+24
GPX (U/L) 26.55 + 3.34*" Before 65.51¢ 11.16
After 77.78 £ 8.94

Values are given as Mean + SEM, *significant corepawith Before delivery,Significant compared with After delivery

Cord Plasma MDA concentration was significantly Heég when compared to maternal plasma MDA from huta

delivery (Cord Vs Before, P< 0.001) and immediaigyst —delivery (Cord VsAfter,P< 0.001). Howewere was no
significant difference between plasma MDA of thethes before and after delivery (Table 2). We obsdrstatistically
significant higher GSH levels in the cord blood gamed to maternal GSH levels both before (P <0d%) after
delivery (P< 0.05). There was no significant diéiece in SOD levels between maternal and cord biGodd GPX level
was reduced when compared to maternal GPX leveligreodP <0.05) and after delivery (P <0.05), whislas

statistically significant. Not much of significastatistical difference existed between maternaloaitant enzymes
before and after delivery.

Correlation of parameters like gestational ageityparirth weight, APGAR, duration of labour andxsef the baby with
antioxidants and MDA was not statistically sigréfit. However, maternal GPX levels were positivedyrelated with
maternal age ( r= 0.016, P<0.05).
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Discussion

Oxidative stress occurs during pregnancy which gets
over whelmed during parturition. In uncomplicated

pregnancy, the antioxidant system was reportedeto b
more powerful than the peroxidation [21, 22]. The

balance of pro-oxidant and antioxidant status can b

disrupted due to complications of pregnancies and
labour resulting in poor pregnancy outcome [23,. 24]

The efficiency of antioxidant system is the key

determinant of the level of oxidative stress.

We studied the effect of oxidative stress duringpla

in uncomplicated pregnancies by estimating lipid
peroxidation product, MDA in maternal plasma and
compared it with cord plasma MDA. Labour
predisposes the neonate to increased oxidativesst®
evidenced by higher plasma MDA than maternal
plasma MDA levels which was statistically signifita
Oxidative status of both mother and the neonatengur
spontaneous vaginal delivery is highly altered.
Physiologically, it is an adaptation as the neoriate
exposed to hyperoxic challenge during labour which
can generate ROS [25]. Strong and phasic uterine
contractions produce fluctuations in uterine bldiogv
inducing ischemia which is followed by reperfusion
[26].This leads to generation of ROS in the mother
which is detrimental if not removed by counter
balancing antioxidant system. During parturitioro{pr
inflammatory mediators like PGETNFu, IL6 evoke
the production of ROS in a vicious manner [27]. Mod
of delivery influences oxidative status of neonate
according to studies which compared vaginal dejiver
with that of caesarean section [28]. Our obsermatio
clearly indicate perinatal oxidative stress asectfid by
higher MDA in cord blood in addition to maternal
oxidative stress which also affects the neonate as
observed by other studies [29].

GSH level in cord was significantly elevated congaiar
to maternal GSH in our study. Glutathione is a pdue
antioxidant capable of rendering adequate antiowida
protection and regenerating other antioxidants like
Vitamin E and Vitamin C. It has a substantial roie
maintenance of pregnancy and prevention of oxidativ
stress in birth process [30]. Upregulation of GSH i

advantageous in situations of increased oxidatiess.
The process of labour itself induces upregulatidn o
GSH levels according to previous reports [31].

International Journal of Medical Research and Review

Research Article

Precursors of glutathione like NAC (N-Acetyl
Cyestine), have been used in animal models to asere
antioxidant potential [32].

Maternal GPX levels exhibited significantly higher
activity than cord GPX levels. This finding is in
accordance with previous studies which showed highe
GPX levels towards term in maternal system which is
reported to be a protective mechanism against hérmf
effects of oxidizing agents like hydrogen peroxiga].
SOD level compared between maternal and cord did no
have any statistical significance in accordanceh wit
previous reports [34].

The process of labour can be influenced by certain
maternal and fetal variables. Maternal and fetal
parameters like maternal age, parity, weight of the
baby, sex of the baby, duration of labour were istlid
with respect to oxidative status. Maternal age was
positively correlated with GPX levels of the mother
(r=0.016, P<0.05). Hence, maternal age at paritybm
considered as an important determinant of oxidative
stress [35].

Maternal nutrition is yet another determining fachor
fetal outcome. The enzymatic antioxidant mechanisms
rely on micronutrients for its effective functiogin
against free radicals induced lipid peroxidation.
Manganese, copper, zinc and selenium are co fafthors
functioning of antioxidant enzymes. Deficiency bése
micro nutrients can largely influence the enzymatic
activity of antioxidants. Vitamin C, Vitamin E and
glutathione which are non-enzymatic antioxidants ar
also diet based. Antioxidant supplementations th hi
risk mothers are beneficial according to some
studies[36].

Hence, nutrition during antenatal period can inflee
oxidative status of the mother which indirectly can
affect the antioxidant reserve of the neonate. Sudy
group which involved subjects from low socio
economic status also would possibly have had some
micro nutrient deficiency of co factors involved in
antioxidant protection. In addition to nutrition,
oxidative status can be modified by environmental
factors like air pollution, chemicals in drinkingater,
genetic polymorphism of oxidative related enzymes
[37, 38]. Taking these facts into considerationy ou
study enables us to understand clearly the role of
efficient antioxidant systems during labour in
uncomplicated pregnancies.
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Conclusion

Oxidative imbalance does occur during labour in
uncomplicated pregnancies which affects both the
neonate and mother exhibiting alterations in their
antioxidant mechanisms. The neonate exhibited highe
oxidative stress than the mother. In order to éntie
antioxidant mechanisms during pregnancy and labour,
supplementation of antioxidants may be advocated an
its efficacy has to be eludedby further researcd an
trials.
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