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ABSTRACT 

Normal pregnancy is associated with oxidative stress injury due to high energy demand of foetus 

during whole pregnancy and labour. Excessive oxygen demand leads to free radical generation 

and poor perinatal outcomes in most of the cases. Oxidative stress is responsible for a variety of 

degenerative processes in new-born babies in future. Measurement of oxidatively modified 

DNA, Lipids peroxidation products in biological samples may be helpful or will be served as 

predispositional important variables for future perinatal outcomes. Current study was designed to 

assess the differential expressions of malondialdehyde, isoprostanes and 8-Hydroxyguanosine in 

cord blood, serum and saliva immediately after labour in normal pregnancy. Thirty normal 

pregnant females and thirty clinically apparently healthy non-pregnant females aging from 25-35 

years were recruited. Cord blood and saliva samples were collected and MDA, Isoprostanes and 

8OHdG levels evaluated. Data was analyzed by performing Independent t-test through SPSS 

version 16.It was found that the malondialdehyde (MDA) levels raised significantly (p=0.038) in 

cord blood serum (1.43±0.0048 Vs 1.14±0.0027nmoles/ml), saliva (0.48±0.0020 Vs 

0.031±0.0019nmoles/ml) and cord blood erythrocytes (0.34±0.0011 Vs 0.02±0.007nmoles/ml) 
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from the normal pregnant females as compared to healthy non-pregnant females. Likewise the 

levels of isoprostanes and 8-hydroxy guanosine differed significantly (p=0.021) and (p=0.006) 

between subject and controls respectively. Current study suggest that due to increased 

lipidperoxidation the levels of their biomarkers also increased. Sothese markers have significant 

diagnostic value and predispositional variables for early detection of oxidative stress generated 

during pregnancy and used for future perinatal outcomes to assess the suspected complications. 

Keywords: MDA (Malondialdehyde), isoprostanes (IsP)), 8-OHdG (8-hydroxygunosine), Perinatal 

INTRODUCTION 

Umbilical cord develops from the 

connecting stalk, is 50cm in length and 2cm 

in diameter and made up of mesodermal 

connective tissue whose function is to protect 

the blood vessels [1,2]. After the delivery of 

baby the umbilical cord is cut, some residual 

blood leftovers in the veins and arteries of 

the placenta this blood is known as placental 

blood or umbilical “cord blood”. Cord blood 

has all the components of blood WBCs, 

RBCs, platelets and plasma. As in bone 

marrow which is a reservoir of blood forming 

stem cells, cord blood is also full of this 

source. So due to this reason cord blood can 

be used for new transplant in diseased 

patients alternative to bone marrow [3]. Till 

now more than 90 different types of diseases 

have been treated with unrelated cord blood 

transplants such as treatment for genetic 

diseases, blood malignancies, and immune 

deficiencies and used as regenerative 

therapies [4]. Blood in cord indicates the 

fetal and utero-placental position, it is 

distinguished by the maternal conditions like 

hypoxia, anemia, hypertension, inadequate 

size of placenta and it also involves fetal 

status of the patients. Moreover, the 

discussed venous blood of fetus is 

oxygenated and leads to the difficulties in the 

inherent to the fetus leading to anemia and 

CVD. If umbilical artery blood is academic, 

it naturally proposes that anaerobic 

metabolism happened. Anaerobic 

metabolism occurs when oxygen is not 

available, and is therefore an indicator that a 

hypoxic incident happened. Hypoxic 

ischemic procedures can result in 

pathological condition. Permanent damage to 

the brain may lead to the seizures in cases 

diagnosed with the hypoxic ischemic 

encephalopathy (HIE) [5]. 

Oxidative stress is an imbalance 

between the generation of highly reactive 

free radicals and ability of our body to 

counteract and detoxify their harmful effects 

through neutralization by antioxidants [6]. 



Malik A et al                                                                                                                                 Research Article 
 

 
2130 

IJBPAS, November, 2019, 8(11) 

These oxidant or the reactive oxygen species  

are those reactive molecules which have 

unpaired one or more electrons in their outer 

molecular orbits and are in unstable form 

which requires electrons from neighboring 

molecules for their stabilization, the two 

main oxidant species are reactive oxygen 

species(ROS) and reactive nitrogen species 

(RNS) [7]. These reactive oxygen species 

exerts the oxidative damage to lipids, 

proteins and DNA individually or 

collectively ranging from signal transduction 

process failure to bio-molecular damage and 

cell death. Oxidative damage to lipids 

triggers the chain reaction of lipid 

peroxidation results in formation of various 

cytotoxic aldehydes like malondialdehyde 

(MDA) [8] and f2-isoprostanes as the 

intermediate products [9]. This is being 

measured widely to show evidence of 

oxidant (Free radical injury) in biological 

samples like saliva, urine and blood. In DNA 

these oxidant species damages nucleobases 

especially guanine and with the formation of 

8-oxoguanine, which have many mutagenic 

and carcinogenic effects [10]. Antioxidant 

system which come in play to detoxify the 

effect of reactive oxygen species  is 

maintained by key antioxidant enzymes e.g. 

superoxide dismutase, catalase, glutathione 

peroxides and thioredoxin reductase as well 

as non-enzymatic  antioxidants such as 

vitamin E, vitamin C, and flavonoid [11].  

In biological systems oxidative 

reactions have essential part, and have also 

bad effect on body when there is imbalance 

between oxidant and antioxidant defense 

system ,one of such example is pregnancy in 

which normal pregnancy is a physiological 

condition where an increase in free radicals 

generation due to high energy demand of 

body during pregnancy but when pregnancy 

is complicated with some gestational diseases 

such as pre-eclampsia and gestational 

diabetes, free radicals generation increases 

significantly, and results in more oxidative 

damage. We can correlate the oxidative stress 

biomarkers of mother and baby cord blood. 

Important oxidative stress markers are as 

following (carbonyl group, lipid 

peroxidation, DNA damage) [12]. Other 

biomarkers such as CRP (C-reactive protein), 

IL-6, IL-8, TNF are considered as important 

biomarker of neonatal sepsis [13]. Pregnancy 

is a commonly depressed physiological state 

and it has been associated with oxidative 

stress injury [14]. Oxidative stress in this 

state has been related with some problems 

e.g. preeclampsia, intrauterine growth 

retardation (IUGR), intra uterine fetal death 

(IUD) and perinatal death [15]. Pregnant 

ladies increase their weight appropriately as 
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the pregnancy progresses and this is mainly 

due to the growth of the baby, inability of 

pregnant ladies to increase weight 

appropriately has been due to with an 

increase oxidative stress injury [16]. In 

pregnant females more generation of free 

radicals during whole gestation and labour 

occurs, these toxic radicals are overcome by 

the antioxidant defence system, the 

maturation will come through out gestation 

step by step. A mature and healthy infant 

have more capability to tolerate these 

changes in oxygen concentration during 

gestation and at the time of delivery from 

low to high concentration. There will be 

problem when baby in utero cannot reach 

their maximum maturity, and suffer 

premature delivery or intrauterine growth 

retardation (IUGR) and obviously there will 

be imbalance in oxidant and antioxidant 

system and baby have low capability to 

overcome this problem so due to prematurity 

baby suffer such complications e.g., 

respiratory distress syndrome (RDS), 

necrotizing enterocolitis (NEC), chronic lung 

disease, retinopathy of prematurity and 

intraventricular hemorrhage (IVH) [17]. Thus 

the fetuses born with hypoxia, IUGR, 

prematurity or any other disease related to 

mother or fetus, in both condition fetus have 

excessive generation of free radicals and low 

potency to detoxify them [18]. Oxidative 

stress have been implicated in many human 

diseases such as diabetes, alcoholic liver 

disease, ARDS, Alzheimer disease and 

retinopathy of prematurity, the main targets 

of free radicals are DNA, protein, lipid 

peroxidation, and their relative most 

important and non-invasive biomarkers are 

8,hydroxyguanosine, f2 isoprostanes and 

MDA [19]. All of these are very reliable and 

most important biomarkers and easily 

approachable in biological samples like 

blood, urine and saliva, these biomarkers are 

of oxidative stress, and their high level in 

plasma, urine and saliva indicates underlying 

disease like diabetes, ARDS or imbalance 

between oxidants and antioxidants [20]. 

Present study was designed to evaluate the 

differential expression of isoprostanes, 

malondialdehyde, 8-hydroxyguanosine and 

their specificity in different medias. 

MATERIALS AND METHODS 

The present study was designed to 

investigate the key metabolites or 

predispositional variables during labor in 

normal pregnancy which may be helpful in 

future perinatal outcomes. All the subjects 

(Normal pregnant females) were screened at 

the department of obstetrics gynaecology, 

DHQ hospital D.G. khan. Thirty normal 

pregnant females were in the age group of 
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25-35 years were eligible for inclusion in the 

study. Informed consent was obtained before 

being included in this study. Thirty age and 

sex-matched clinically apparently healthy 

non pregnant females were included as 

controls. The experimental protocol was 

approved by the Research Ethical Committee 

of The Institute of molecular biology and 

biotechnology, The University of Lahore. 

Five ml of cord blood and saliva were taken 

and centrifuged within one hour of collection 

and stored at -70°C until assayed. The 

subjects with the history of taking drugs 

(including alcohol and cigarette), pre-

diagnosis medications (e.g. 

antiparkinsonian/antipsychotic), were 

excluded from this study. None of the 

controls were on any medication, history of 

chronic infections, malnutrition syndrome, 

metabolic dysfunction (Such as diabetes 

mellitus, liver diseases, cancer) that could 

interfere with their oxidative metabolites 

status.  

BIOCHEMICAL ANALYSIS 

Lipid peroxidation in sample was 

estimated by using the method of Ohkawa et 

al., (1979) [21]. MDA level was assessed by 

following its possible protocol and 

absorption was checked with the help of 

spectrophotometer. The measurements of 

isoprostanes (IsP) and 8-OHdG (8-

Hydroxyguanosine) were assessed by 

commercial kits (ENZO) using Eliza. Data 

was expressed as mean±standard deviation. 

The statistical analysis (Independent t-test) 

was performed using SPSS version 16. A p 

value less than 0.05 was taken as statistically 

significant. 

RESULTS 

The present study was carried on 30 

subjects and their oxidative stress biomarkers 

were compared with control. The levels of 

Malondialdehyde (MDA), Isoprostanes 

(isop) and 8Hydroxyguanosine (8 OHdG) in 

saliva, serum and Erythrocytes have been 

measured. The mean value of MDA 

(Malondialdehyde) in saliva (0.48±0.20 Vs 

0.0311±0.19nmol/ml), serum (1.43±0.48 Vs 

1.14±0.27nmol/ml) and Erythrocytes 

(0.34±0.11nmol/ml Vs 0.02±0.007nmol/ml) 

was differed significantly between pregnant 

and non-pregnant healthy women. 

Furthermore increased levels of Isoprostanes 

(Isop) and 8hydroxy guanosine (8OHdg) was 

observed in saliva (0.40±0.29pg/ml) and 

(0.048±0.02 ng/ml), serum 

(27.90±1.25pg/ml) and (0.32±0.081ng/ml) 

and Erythrocytes (90.01±5.36pg/ml) and 

(0.243±0.103ng/ml) of subjects as compared 

to control groups sliva (0.003±0.0019pg/ml) 

and (0.0015± 0.00038ng/ml), serum 

(0.83±0.57pg/ml) and (0.0218±0.007ng/ml) 
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and Erythrocytes (1.33±0.29pg/ml) and (0.025±0.0085ng/ml) respectively. 

Table 1: Prognostic Variables  Of Oxidative Stress In  Pregnant Womens At The Time Of Delivery 
Variables n=30 SALIVA SERUM ERYTHROCYTES P-VALUE 

Malondialdehyde (MDA 
nmol/ml) 

control 0.0311±0.19 1.14±0.27 0.02±0.007 0.023 
subjects 0.48±0.20 1.43±0.48 0.34±0.11 0.038 

Isoprostanes 
(pg/ml) 

control 0.003±0.0019 0.83±0.57 1.33±0.29 0.021 
subjects 0.40±0.29 27.90±1.25 90.01±5.36 0.003 

8-Hydroxy guanosine 
(8OHdG)( ng/ml) 

control 0.0015±0.00038 0.0218±0.007 0.025±0.0085 0.019 

 subjects 0.048±0.021 0.32±0.081 0.243±0.103 0.006 

 

DISCUSSION  

Oxidative state of both mother and 

baby was assessed soon after delivery, when 

oxidative state was found higher there will be 

increased levels of stress markers in 

umbilical cord blood. This oxidative stress 

may be same in second and third trimester of 

pregnancy or may be worsened in third 

trimester of pregnancy as pregnancy 

advances, these findings are in agreement to 

findings that oxidative stress increases during 

pregnancy by [22, 23, 24]. During 

pregnancy, human placenta may responsible 

to induce lipid peroxidation by stimulating 

increased production of free radicals [25, 16]. 

Lipid peroxidation when started in placental 

trophoblasts and villous core compartment 

also goes into maternal blood and more lipid 

peroxidation chain reactions are started [27]. 

The biomarkers of oxidative stress measured 

in current study are very important in the 

growth and development of fetus and are 

usually related with intrauterine growth 

retardation [28, 29]. Although pregnancy is a 

common physiological condition but it 

promotes oxidative stress [30, 31]. 

Antioxidants have defensive function against 

oxidative stress. Total antioxidant capacity 

(TAC) represents the balance between 

oxidative stress and the neutralizing systems. 

These Oxidative processes are not entirely 

harmful in pregnancy. First of all they 

regulate the basic fundamental regulatory 

functions and in beginning when lipid 

peroxidation is necessary for trophoblastic 

inflammatory invasion of maternal tissue, 

this will arise activation of nitric oxide and 

free radicals or reactive oxygen species and 

all these products modulate the 

metalloproteinases (these metalloproteinases 

are usually responsible for normal 

functioning and remolding of uterine 

extracellular matrix [32]. When there will be 

imbalance in oxidants and antioxidants the 

problem occurs which ultimately leads to 

inadequate reducing capacity of antioxidants 

[33]. Lipid hydroperoxides function in 

normal physiology by regulating enzymes 
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and redox sensitive genes [34, 35]. This 

normal physiology is useful in normal 

healthy pregnancy but problem stared here 

when this lipid peroxidation becomes 

uncontrolled and results in cellular damage 

and there will be increase in vascular 

resistance (e.g. in gestational disease like 

preeclampsia). Deficiency of trace elements 

like selenium and vitamin E leads to the 

some functional deficiency of thioredoxin 

reductase, this is necessary for normal 

function of RNA and DNA. These 

deficiencies will also increase oxidative 

stress of pregnancy that may lead to 

preeclampsia and eclampsia [36]. Oxidative 

stress in pregnancy leads to more utilization 

of antioxidants so this will lead to decrease in 

total antioxidant capacity in our pregnant 

ladies. Reduced antioxidants may be a cause 

of reduced placental efficiency and 

calcification [37]. It could also be a cause of 

fetal malformation, pregnancy complications 

such as preeclampsia and eclampsia as well 

as aggravate obstructive airway disease and 

gestational diabetes [38].  

Increase production of ROS (Reactive 

oxygen species), results in increased lipid 

peroxidation which will in turn damages 

unsaturated fatty acids mainly localized in 

cell membrane and DNA in cell which give 

rise to the formation of isoprostanes (isop), 

Malondialdehyde (MDA), and 8 hydroxy 

guanosine (8OHdg). Isoprostanes and 

Malondialdehyde are used for lipid 

peroxidation monitoring in biological 

samples and 8 hydroxy guanosine are used 

for measurement of DNA damage in the 

cells. During the last few years researchers 

are trying to come up with discovery of new 

biomarkers which can be helpful in diagnosis 

and monitoring of prognosis of different 

oxidative stress induced diseases in newborn 

and mother during gestation. MDA is one of 

the most commonly used and reliable 

biomarker of oxidative stress and due to its 

toxicity and high reactivity it is very popular 

to biomedical research community. 

Malondialdehyde (MDA), interaction with 

DNA and proteins has often been referred to 

as potentially mutagenic and atherogenic. 

Longevity and high reactivity allow the 

MDA values in uncomplicated pregnancy 

were higher than in non-pregnant controls. 

MDA levels were high on this occasion and 

were reported to be obtained with the method 

described by [39]. Increase levels of MDA in 

pre-eclampsia patients as well as the 

hypothesis of increased oxidative stress in 

uncomplicated pregnancy were confirmed by 

[40]. In studies conducted by [41] the mean 

MDA level in cord blood either delivered 

vaginally or by c/s 
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(2.03±0.42nmol/ml,2.21±0.95nmol/ml 

respectively) were significantly higher as 

compared to control (0.92±0.29nmol/ml). 

MDA level was significantly higher, in 

another study conducted by [42] stated that 

there was increased lipidperoxidation. Our 

findings also agreed with these studies which 

indicates the highly significant differential 

expression of Malondialdehyde in these 3 

medias (saliva, serum and erythrocytes) 

(0.48±0.20, 1.43±0.48,0.34±0.11nmol/ml 

respectively) as compare to control 

(0.0311±0.019,1.14±0.27,0.02±0.007nmol/m

l respectively). This indicates that in 

pregnancy there are more free radical 

generation due to high oxygen consumption 

by fetus and its own body, and it will super 

imposed by any gestational disease like PIH 

or gestational diabetes. Findings of current 

study suggested that MDA measurement 

plays an important role in the evaluation of 

oxidative stress in pregnancy.  

Second most important key 

biomarkers of oxidative stress is 

isoprostanes, also a specific product of lipid 

peroxidation and reliable biomarkers for 

investigating the role of free radical 

generation in pathogenesis of human 

disorders. Recently various studies have been 

conducted for quantitative and qualitative 

analysis of isoprostanes in blood, serum and 

saliva also in urine. [20]. In present study 

isoprostanes levels were significantly found 

to be high in saliva, serum and erythrocytes 

(0.40±0.29, 27.90±1.25, 90.01±5.36 pg/ml 

respectively) as compare to control 

90.003±0.0019, 0.83±0.57, 1.33±0.29 pg/ml 

respectively). More significant high level of 

isoprostanes was observed in erythrocytes as 

compared to others. Current findings also in 

accordance with the study of Perrine et al, 

[43]. 8 hydroxy guanosine is another 

biomarker used to estimate DNA damage in 

the cells. In a study conducted by Hasanet al, 

the mean levels of 8-hydroxy guanosine (a 

product of DNA damage) were significantly 

high in inflammatory conditions as well as in 

normal pregnancy [44]. In current study the 

levels of 8-hydroxy guanosine was 

significantly high in saliva, serum and 

erythrocytes (0.048±0.021, 0.32±0.081, 

0.243±0.103 ng/ml respectively) as compare 

to control (0.0015±0.00038, 0.0218±0.007, 

0.025±0.0085 ng/ml respectively ) and also 

more significantly differed in erythrocytes. 

CONCLUSION 

It is concluded that MDA level was 

high in cord blood serum as compared to 

cord blood erythrocytes and saliva. The 

highest levels of isoprostanes were observed 

in cord blood erythrocytes followed by cord 

blood serum but lowest in saliva. The level of 
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8-hydroxyguanosine was also high in cord 

blood serum but no significant difference 

with other medias. The levels of isoprostanes 

in cord blood erythrocytes and cord blood 

serum have significant diagnostic value and 

predispositional variables for early detection 

of oxidative stress generated during normal 

pregnancy and used for future perinatal 

outcomes to assess the suspected 

complications. 
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