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Abstract

Free radicals are implicated in several diseases pfematurity. The study aimed to correlate
plasma antioxidants levels and lipid peroxidation btween maternal and cord blood in nor-
mal and preterm deliveries. Superoxide dismutase (3D), Reduced Glutathione (GSH) and
Uric acid were the measured antioxidants while Malodialdehyde (MDA) was an index of
lipid peroxidation. 32 mothers who delivered pretem and their babies were cases and 32
full term mothers and their babies were controls. Milondialdehyde levels in maternal blood
were higher in preterm pregnancies *(7.47+1.13/ml)than full term pregnancies
*(3.97£0.0.86nmol/ml). Mean Malondialdehyde in pregrm babies *(7.38+1.06nmol/ml) were
higher than full term babies *(4.46+0.86nmol/ml). Mean maternal SOD and GSH values
were lower in preterm *(SOD;2.57+0.49units/ml and GH; 3.84+0.55umol/g Hb) than full
term deliveries * (SOD; 3.77+0.76 units/ml and GSH)5.38+0.77umol/g Hb). Mean cord
blood SOD and GSH values were lower in preterm * (S8D 2.40+0.44nmol/ml & GSH 3.00+
0.63pmol/g Hb) than full term deliveries * (SOD 3.0 £0.90 units /ml and GSH 4.80 + 1.20
pmol/ g Hb).Uric Acid levels showed no significanchange in both groups. Positive correla-
tion was established with MDA, between maternal andord blood in both full term and pre-
term deliveries .Positive correlation was establistkd with SOD levels and GSH levels be-
tween maternal and cord blood in both groups. Lipil peroxidation is accelerated in prema-
turity. Fetal antioxidants may decrease if maternalantioxidants are low. Free radicals dam-
age the tissues of the newborn. Antioxidant suppleemtation to mothers at high risk cate-
gory for delivering premature, may be beneficial. f Mean + SD)
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the cell cycle, signal transduction and programroefd
death. It quickly becomes clear that a single pathmay

Introduction

A neonate whose calculated gestational age frontagte
menstrual period is less than 37 completed weekpre-
term (premature). [1]

Oxidative stress is a term used to describe angiton
that results in an accumulation of free radicalshim tis-

be insufficient to provide clarification of oxidad stress
action in the pathogenesis of the so called frekcaa
diseases of prematurity [3].

Prematurity is an important cause of neonatal deaifd
long-term morbidity such as development delaysidbli

sues .Free radicals can be extremely damaging tty maness and cerebral palsy. Oxidative stress has plagte

tissues in the human body. Lipids undergo peroiadah
all tissues as part of the normal cellular functidhe site

in many illnesses affecting preterm infants, inahgd
bronchopulmonary dysplasia (BPD), retinopathy af-pr

of the process is the cell membrane where polytunsa maturity (ROP) and ventricular hemorrhage. [1, 4]

rated fats are peroxidized. Excessive free radictlity
damages cell membranes .This occurs both locatlyadn
a distance because plasma lipoproteins may ungesgo
oxidation and be transported to vulnerable tissuigsin
minutes [2].Oxidative stress affects a complex yawé
genes involved in inflammation, coagulation, filmysis,
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In India, we routinely supplement antioxidants he pa-
tients for various diseases and other conditiong. iB
prematurity, it is still not clear whether supplertaion
would actually benefit or not. For the same reasomsire
yet to start an antioxidant supplementation program
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The current study tried to correlate the materndl ehild
status in terms of levels of various antioxidamd &pid
peroxidation in full term and preterm deliveries.

Review of Literature

Chakravarty/ Sontakke

In 2004, a study found that the RBCs of term aredgom
babies showed higher reduced glutathione (GSH), oxi
dized glutathione (GSSG), glucose-6-phosphate dehyd
genase (G-6-PDH), Glutathione reductase (GR), ame h
okinase (HK levels/activities) and lower GSH/GSS$G r
tios and higher GSH-recycling rates than thosedofta.

In preterm babies significant correlations werenfbbe-

The main enzymatic antioxidants are superoxide aism tween G-6-PDH and Catalase( CAT), GSH, GSH/GSSG

tase, catalase, and glutathione peroxidase andtlgiome

ratio, and GSSG. It was speculated that preterriebab

reductase. Superoxide dismutase converts superaaide have prompter involvement of antioxidant defenbesit
hydrogen peroxide and oxygen. Catalase converteohyd term babies. [9]

gen peroxide to water and oxygen, and glutathiczre p

oxidase uses glutathione to reduce hydrogen peraxid

In 2004 , a study assessed the status of oxidstiigss in

water. Glutathione reductase reduces oxidized gluierm small for gestational age (SGA) newborn irgant

tathione. Non-enzymatic antioxidants are less §ipeici
their actions, but are characterized mainly byrtieige
molecular size and availability of double bondstheir
structure. Vitamin A (retinol), vitamin C (ascorkacid),

born to undernourished mothers by estimating levkls
erythrocyte superoxide dismutase (SOD), catalase, r
duced glutathione, and serum malondialdehyde (MIDA)
cord blood and comparing them to healthy appropffiat

vitamin E @-tocopherol), glutathione, uric acid may ab- gestational age (AGA) controls. The activity of MIvas

sorb the effects of ODFRs (oxygen derived freeaald).

Premature infants may have lower levels of antiaxid
[5]. Vitamin E is low in preterm babies[6]Vitamin C
and A, glutathione , sulphur containing amino agide-
ruloplasmin and transferrin are normally transferfi®m
maternal to fetal circulation only in the later fpaf third
trimester. Vitamin E functions as an antioxidantpte-
vent peroxidation of excessive polyunsaturated fatids

increased while levels of superoxide dismutase|ase
and reduced glutathione were decreased in term SGA
born to undernourished mothers as compared to term
AGA born to healthy mothers. On univariate analyasik
the markers of oxidative stress correlated sigauifity
with maternal parameters. It concluded that ineanée
malnutrition is associated with significant oxidatistress
in small for gestational age neonates born at termal-
nourished motherq10]

in red blood cell membranes and membranes of most

other cells like cells of alveoli, intestine .lteed may be

In 2006, a study found out that antioxidant supeta-

increased because of the increased membrane caritentlion Was associated with better maternal and pedina

these fatty acids in the developing newborn tissues

Uric acid concentration is dependent upon the lcalan
production by catabolism by purines and its exoreti
However, the immature infant, unlike older babies h
limited tubular resorption capacity for uric aciddshence
there is a tendency to lower concentration in pnetet
birth, plasma uric acid concentration in term infemght
be higher than in adults but in following weeksdétlines
to low levels at least in preterm. [6]

Thus the intracellular oxidative defenses seentmetimw-
ered in preterm; the more premature the infantglotie
defense.

In 2002, a study found a positive correlation betwea-
ternal and cord blood levels of vitamins E and fetérm
babies had fewer lipid-soluble antioxidant vitamims
their serum compared to term infants. [7]

In 2003, a study confirmed that low plasma selenéund
alpha-tocopherol levels in premature infart80 weeks'
gestational age or lower) were significantly asstec
with an increased respiratory morbidity. [3]
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outcome in pregnant women with low antioxidantustat
than control supplementation with iron and foldtna.
[11]

In 2009, researchers in Italy tried to find out #tatus of
Anti-oxidant enzymes and related elements in tentd a
preterm newborns. Throughout the study period wyina
8-hydroxydeoxyguanosine (8-OHdG), taken as a marker
of oxidative stress, was significantly higher ie threterm
than in the term group. Until 100 days, preternaims$
had significantly reduced SOD levels that appedred
reflect a shortage of the elements needed foetiegme's
activity, notably copper, the plasma concentratiaris
which were constantly and significantly below tlomirol
values. [12]

In 2009, a study found that the level of GSH desedan
IUGR (intra uterine growth retardation) and preteyia-
centas in comparison with the control gro(ip3]

Rationale

Looking at some of the important research work dione
the last few years, the cause of increased lipidxida-
tion is unclear. We have to know that whether thena-
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Correlation of antioxidants and lipid peroxidation

turity itself was a cause of the oxidative stresthe low-
er levels of antioxidants or both. Some studiesidbeven
better antioxidant defenses in prematurity [9]Weoal
need to find out whether lower antioxidants carabisk
factor for prematurity itself and its associatesodders.

Materials and Methods

The study was conducted in Department Of Biochewist

Estimation of Superoxide dismutase was done by odeth
of Marklund and Marklund [14]. Estimation of Erythr
cyte Glutathione concentration was done by methiod o
Buetler E, Duron and O Kelly. [15]. Estimation afram
malondialdehyde (MDA) was done by the method of
Wilbur K.M. et al, Bernheim F. Shipiro O [16].Estation

of uric acid was done by uricase method(end-p§in)

Results

Pad.Dr.D.Y.Patil Medical College, Pune, Maharashtra

India, with approval of Institutional Ethical Comnieie.

Study Type
This was a case control study.

Study Duration
2 years

Samplesize
The present study comprised of two groups :- 3Zherst

who were delivering preterm were chosen as cases a

the controls were 32 mothers who were deliverinyy fu
term .Informed consent was taken from all mothers i
both groups. The sample size was chosen afterletetai
discussion with the Statistician of Pad.Dr.D.Y .Pisliedi-
cal College.

Inclusion criteria

Women who delivered prematurely were included irreg Hp (Table 3).

spective of parity and method of delivery.

Exclusion criteria
Past history of diabetes mellitus, gestational elief,
smoking, fetal distress as a cause of prematurity.

Sampling Technique

About 10 ml of blood sample was collected by vemepu
ture from the mothers prior to onset of labor . 8annple
was collected in plain bulb and 2ml sample wadect#d

in ACD bulb for estimation of reduced glutathioh@am-
ediately on delivery of infant, a segment of coppra-
ximately 15-30cm long was doubly clamped. To ensur
good vessel filling, the clamp was placed on thedco
close to the infant and then the cord was milkedhfpla-

centa towards the first clamp. Subsequently a skcon

clamp is placed 10-35 cm distal to the first clarpout
10 ml of cord blood was collected at the time dfveey
after cutting of cord following premature delivesy dur-
ing caesarean section in cases of prematurely nated

The mean maternal age at full term delivery wad£57
years(Mean = SD ) (Table 1)

The mean maternal age at preterm delivery was 2768+
years(Mean = SD ) (Table 2)

Mean Superoxide dismutase (SOD) levels in full term
deliveries (Table 3) in maternal blood was
*3.77+0.76units/ml and in cord blood it was *3.90.90
units /ml. In case of prematurity, the mean valwese
*2.57+0.49units/ml in maternal blood and in corddd it
was *2.4010.44nmol/ml (Table 3). So, the levelsSof-
peroxide dismutase levels were lower in preternveel

ies than in full term deliveries in both maternatlacord
blood.*(mean + SD)

Mean Reduced Glutathione (GSH) in erythrocytesuih f
term deliveries in maternal blood was *5.38+0.77|igho
Hb (Table 1) and in cord blood it was *4.80 + 1|2®ol/

In case of prematurity, the mean
was*3.84+0.55umol/ g Hb(Table 3) in maternal blood
and in cord blood it was *3.00+ 0.63umol/g Hb(TaB)e
So, the levels of Reduced Glutathione levels irtheoy
cytes were lower in preterm deliveries than in telim
deliveries in both maternal and cord blood. *(mesD)

Mean MDA levels in full term deliveries in maternal
blood was *3.97+0.92nmol/ml(Table 3) and in cord
blood it was *4.46+0.86nmol/ml. In case of prene,
the mean was *7.47+1.13nmol/ml(Table 3) in matkrna
blood and in cord blood it was *7.38+1.06nmol/m(TEab
3) . So, the levels of Serum Malondialdehyde levedse
higher in preterm deliveries than in full term delies in

Both maternal and cord blood. *(mean + SD)

Mean Uric acid levels in full term mothers was
6.32+£1.47/dI(Table 3) and in cord blood it was
*7.38+1.40mg/dl. In case of prematurity, the maatrn
mean level was *4.96+1.24mg/dI(Table 3) and indcor
blood it was *7.38+1.06mg/dl. *(mean + SD)

pregnancies whether planned or emergency. 8ml 8MPto yata was analyzed for normality before calingat

was collected in plain bulb and 2ml sample was atde
lected in ACD bulb for estimation of reduced glhtabe.

The samples were taken to the laboratory for prompt

analysis.
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correlation .It had normal distribution. Pearsocsrela-
tion was hence applied.

The Pearson’s correlation factor ‘r’ for full teeliveries
in maternal and cord blood was 0.62 for MDA, 0.62 f
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SOD, 0.53 for GSH and 0.28 for Uric acid.(TableThg
Pearson’s correlation factor ‘r’ for preterm dehies in

Chakravarty/ Sontakke

in full term deliveries and preterm deliveries. Tdugrela-
tion coefficients of these parameters in preterfivelees

maternal and cord blood was 0.72 for MDA, 0.81 forwere higher than those of full term pregnancies.

SOD, 0.57 for GSH and -0.29 for Uric acid (Table 4)

Reduced Glutathione, there was positive correlabiotin

There was insignificant correlation between mateamna

cord blood Uric Acid levels in full term deliveriesd in
Thus, for Malondialdehyde, Superoxide dismutase angdreterm pregnancies there was insignificant negatos-

relation of the same.

Table 1. Sociodemographic factors for full term deliveries

Age wise distribution of full term mothers

Age group No of mothers( out of 32) % of Total
15-20 years 0 0
21-25 years 15 46.87
26-30years 15 46.87
31-35years 2 6.25
>35 years 0 0
Mean maternal age at delivery :- 25.4+2.7 (Mean®)S
Educational status of full term mothers
Education level No of mothers( out of 32) % of Total
Primary school 8 25
Secondary school 10 31.25
Senior secondary school 1 3.12
Graduation 10 31.25
Post —graduation 3 9.37
Employment status of full term mothers
Employment status No of mothers( out of 32) % of Total
Employed 9 28.12
Unemployed 23 71.87
Maternity status of full term mothers
Gravida No of mothers( out of 32) % of Total
157 gravid 23 71.87
2P gravid 9 28.12
3%P gravid 0 0
4™ gravid 0 0
170 Curr Pediatr Res 2012 Volume 16 Issue 2
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Table 2. Sociodemographic factors for preterm deliveries

Age wise distribution of preterm mothers

Age group No of mothers( out of 32) % of Total
15-20 years 0 0
21-25 years 6 18.75
26-30years 16 50.00
31-35years 10 31.25
>35 years 0 0
Mean maternal age at delivery :- 27.8 £2.6 (MeaBR)
Educational status of preterm mothers
Education level No of mothers( out of 32) % of Total
Primary school 9 28.12
Secondary school 5 15.62
Senior secondary school 1 3.12
Graduation 10 31.25
Post —graduation 7 21.87
Employment status of preterm mothers
Employment status No of mothers( out of 32) % of Total
Employed 13 40.62
Unemployed 19 59.37
Maternity status of preterm mothers
Gravida No of mothers( out of 32) % of Total
157 gravid 18 56.25
2P gravid 7 21.87
3%P gravid 5 15.62
4™ gravid 2 6.25
Causes of preterm deliveries
Cause of preterm delivery No of mothers( out of 32) % of Total
Twin pregnancy 9 28.12
Placenta praevia 6 18.75
Premature rupture of membranes 10 31.25
Eclampsia 6 18.75
Abruptio placentae 1 3.12

Curr Pediatr Res 2012 Volume 16 Issue 2
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Table 3. Levels of MDA reduced Glutathione, SOD and UriadAnifull term and preterm deliveries

Type of Sample size MDA Superoxide Dismutase Reduced Glutathione  Uric Acid
Sample (n) (nmol/ml) (units/ml) (umol/gm Hb) (mg/dl)
Mean + SD Mean + SD Mean + SD Mean +SD

Full term deliveries

Maternal 32 3.97+0.92 3.77+0.76 5.38+0.77 6.32+1.47
Blood
Cord Blood 32 4.46+0.86 3.90 +0.90 4.80+1.20 7.38+1.40

Preterm deliveries

Maternal 32 7.47+1.13 2.57+0.49 3.84+0.55 4.96+1.24
Blood
Cord Blood 32 7.38+1.06 2.40+0.44 3.00+ 0.63 7.08+1
Inference

* Mean Malondialdehyde levels in maternal blood wagher in preterm pregnancies than full term pregna
cies .Mean Malondialdehyde in preterm babies wghdr than full term babies.

* Mean maternal SOD and GSH values were lower ingpnethan full term deliveries.

* Mean cord blood SOD and GSH values were lower éegom than full term deliveries.

» Uric Acid levels showed no significant change ithbgroups.

Table 4. Correlation between maternal blood and cord blpaedameters in full term and preterm term pregnesci

Parameter Pearson’s correlation (r) p-value

Full term deliveries
Malnndialdahwvd N R% n< NN’

Qiinernyide Dicmiita Nn L2 P=0 0N’
Reduced Glutathiol 0.5: n<0.00:
Uric Acid 0.28 p=0.09
Preterm deliveries

Malondialdehyde 0.72 p<0.001
Superoxide Dismuta 0.81 p<0.00:
Reduced Glutathione 0.57 P=0.001
Uric Acid -0.29 p=0.17
Inference :-

¢ There was positive correlation between maternal eod blood with Malondialdehyde, Superoxide
dismutase and Reduced Glutathione, both in futhtdeliveries and preterm deliveries.

¢ There was insignificant correlation between matémad cord blood Uric Acid levels in full term
deliveries and in preterm pregnancies there waggimicant negative correlation of the same.

Discussion

This also reflects that wherever antioxidant lewsts less
In this study, the mean values of Superoxide diaswt in mothers, the levels are lower in cord blood a#.Whe
and Reduced Glutathione were found to be lowerréa p results are in agreement with those of G.Baydad Bt],
term than in full term deliveries for both cord amadter- Falciglia Horacio S. et al [8], Nassi N et al [12iaZa-
nal blood .There is positive correlation of botmgmaeters ~ drozna M. et al[13].
between maternal and cord blood in full term ad asin
preterm .This suggests a relatively immature aritidat ~ Serum Uric Acid levels showed no significant change
antioxidant defense mechanism in the preterm babies  full term and preterm in both maternal and cordotlo
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There is no correlation between maternal and ctoddb
in full term and in preterm deliveries.

In this study the levels of Serum Malondialdehyeleels
were significantly higher in preterm deliveriesrihia full
term deliveries in both maternal and cord blooderéhs
positive correlation between maternal and cord dgoo
full term as well as preterm deliveries, though vakies
in full term are within normal range. This indicatan
increased oxidative stress leading to increasedofdipid
peroxidation in preterm deliveries which might ainite
to prematurity and its complications. The results &
agreement with Nassi N2].

It should be remembered that a strong correlatioste
between both premature births and low socioeconom
status[1]. In families of low socioeconomic stathsere
are relatively high incidences of maternal undettion,

anaemia, inadequate prenatal care, drug addictmh a

high rates of maternal obstetric complications likeur-
rent abortions, stillbirths and premature deliveri8up-
plementation of antioxidants in such groups mapdme-
ficial.

In 2003, a meta-analysis by Darlow BA and Austin NC

[18] found that supplementation of Se to very prate
infants was associated with benefit in terms ofiotidn
in one or more episodes of sepsis. Rumiris D ¢i.H]
also found lower rates of preeclampsia after ardant
supplementation in pregnant women.

lation between maternal and fetal levels. Lipidopata-

tion was also accelerated in preterm labour in bodther

and child and there was a positive correlation betw
them.
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