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ABSTRACT

Blood samples of 100 preterm infants suffering from anemia were collected from Shaheed
Benazir hospital Rawalpindi and samples of 100 normal infants were served as a control. MDA,
GSH, CAT, GPx and NO were estimated spectrophotometrically and IL-6 and TNF-o was
measured by using commercially available Elisa Kit. Significantly elevated level of oxidative
stress biomarkers were measured in serum sample of preterm anemic infants as compared to full-
term infants. The level of MDA and NO were significantly increased in preterm infants
(2.294£0.95 nmol/ml and 42.26+3.88 umol/L respectively) as compared to full-term infants
(0.95£0.019 nmol/ml and 21.054+3.99 umol/L respectively). The serum antioxidants CAT, SOD,
GSH and GPx were recorded with the significant decline values 3.09+1.09 IU/L, 0.069+0.005
IU/ml, 5.26+1.55 umol/L and 6.25+1.58 pmol/L respectively. However, the serum levels of
cytokines IL-6 (7.16£2.16 pg/ml) and TNF-a (43.26+4.26 pg/ml) were significantly elevated in
preterm infants suffering from anemia. Preterm infants suffer from anemia because of low iron
intake and loss of blood due to physiological decline of hemoglobin levels and phlebotomy.
During this condition, the lifespan of RBCs decline. The decrease level of iron is responsible to
enhance the potential of oxidative stress that cause lipid peroxidation, diminished the levels of
anti-oxidants and secrete inflammatory cytokines.
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INTRODUCTION

The term and preterm labor are believed to
be a primarily comparable process in which
they both have same characteristics such as
cervical dilation, uterine contraction and
stimulation of amniotic membranes. This
phenomenon includes biochemical,
anatomical, clinical and endocrinological
events which happen between the mother
and fetus life. In worldwide, it is one of the
most common causes of death in babies.
Approximately, 15 million infants are
preterm in each year and about 12% of new
born babies are preterm in USA [1]. It has
been recognized that term labor is the
consequences of physiological condition
during pregnancy, while preterm labor is the
pathological activation that occurs due to
multiple factors [2]. The experimental and
clinical evidence suggested that preterm
labor occur due to the result of decidual
hemorrhage, inflammation, contraction of
myometrium membrane as well as Maternal
and fetal hypothalamic pituitary adrenal axis
(HPA axis) activation. These multiple
factors trigger parturition and also involved
in the activation of myometrial cell
membrane as well as enhance the activity of
genital tract protease. These proteases cause
cervical changes and preterm premature

rupture of membranes (PPROM). Moreover,

myometrium can be activated by increased
production of oxytocin hormone and
prostaglandin. Activation of hormones can
be triggered by increase stimulation of fetal
hypothalamic pituitary adrenal (HPA) axis
and contraction of uterus. Cortisol hormone
is also implicated to enhance the level of
prostaglandin in decidua and fetal
membrane via down regulation of PGDH
(15-hydroxy prostaglandin dehydrogenase)
and up-regulation of PGHS (Prostaglandin
endoperoxidase H synthase) [3].

All newborn babies represent the low levels
of RBCs in the first week of life that shows
the physiological variations in the extra-
uterine environments [4]. There is faster
reduction of hemoglobin in preterm babies
and maximum value of difference has found
in preterm and full-term newborns, that state
is known as anemia of prematurity (AOP).
However, there are multiple factors which
are implicated in anemia of prematurity
including increase number of blood sample
collection for laboratory test, reduction in
life time of neonatal erythrocytes, growth of
somatic cells in children, decline transfusion
of fetoplacental during baby birth as well as
disruption in the secretion of erythropoietin
(EPO) [5]. According to various studies,
insufficient production of serum

erythropoietin has found in preterm anemic
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babies [6]. For the treatment of AOP
(Anemia of prematurity), blood transfusion
is most widely used method in which
approximately 80% of newborns are
recovered. However, the procedure of blood
transfusion is not totally safe and may carry
out various complications including
hypercalcemia, hemolysis and cardio-
pulmonary diseases [7]. Moreover, the
anemia of prematurity is the difference
between the levels of hemoglobin (HB) and
haematocrit [8-9].

Oxidative stress is the result of imbalances
between pro-oxidants (Reducing agents) and
anti-oxidants. These anti-oxidants are
enzymatic and non-enzymatic that involved
in the elimination of reactive oxygen species
and free radicals. The result of oxidative
stress on the fetal environment triggers the
multifarious array of genes which are
implicated in coagulation, inflammation,
signal transduction, fibrinolysis and cell
cycle [10]. It has also established that
reactive oxygen species (ROS) have crucial
role in fertilization and developing embryos
[11]. However in the presence of adequate
amount of anti-oxidants, free radicals are
constantly  synthesized in  biological
environment and are necessary for fetal
growth and cell metabolism [12]. Various

mechanisms  such as  inflammation,

hyperoxia, hypoxia, damaging of endothelial
lining, arachidonic acid cascade and Fenton
reaction are all associated with the synthesis
of reactive products. Preterm infants are
more prone to free radicals that lead to
immaturity and infants are commonly
exposed to hyperoxia and oxygen therapy.
Furthermore, the preterm infants have
increased vulnerability to inflammation and
infection that raise oxidative stress [13]. The
increase oxidative stress in hypoxic neonates
and fetuses has determined by the measuring
the level of  lipid

Malondialdehyde (MDA),

peroxidation,
Advance
oxidative protein products (AOPPs), serum
hydroperoxides, serum NPBI (Non-protein
bound iron) and increased serum
Isoprostanes. Meanwhile, decrease levels of
serum anti-oxidants has also found in red
cells of preterm anemic babies [14].
MATERIALS AND METHODS
The aim of this study was to evaluate the
oxidative stress and inflammatory markers
in preterm infants suffering from anemia,
100 samples of preterm infants were added
and 100 samples of full-term infants were
taken as a control. All the experiments were
conducted in accordance with the standards
approved by Research Ethical Committee of
Institute of Molecular Biology and
Biotechnology; The University of Lahore.
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From anti-cubital vein of each participant,
five ml of blood samples were taken. Within
one hour of collection, centrifugation of
samples was done and serum was stored at -
70°C until assayed.

BIOCHEMICAL ANALYSIS

Lipid peroxidation in the form of MDA was
determined calorimetrically by using the
method of Ohkawa et al [15]. In each test
tube 200ul of sample was taken and 200ul
of SDS (8.1%) was added. Then 1.5ml of
acetic acid (20%) and TBA (0.8%) were
mixed in each test tube and incubated for 60
min. 4ml of butanol was mixed after cooling
of test tubes and centrifuged at 3000rpm for
10 min. by using the method of Moron et al
[16]. GSH was estimated by Ellman’s
reagents (DTNB) reacts with glutathione, a
chromophore TNB and oxidized glutathione
are formed and absorbance was taken at
412nm. Levels of Catalase in the blood
sample were measured
spectrophotometrically by using the method
of Aebi [17]. Glutathione peroxidase was
estimated spectrophotometrically by using
buffer/enzyme reagent [18]. Superoxide
dismutase was measured by using the
method of Kakkar [19]. Levels of IL-6 and
TNF-  was  estimated by  using

commercially available Elisa Kit.

RESULTS

The data presented in figure 1 indicates the
various circulating biomarkers profile that is
evaluated in preterm infants suffering from
anemia. While measuring the biomarkers of
oxidative stress as shown in figure 1 (A)
indicates the increase level of MDA in
preterm anemic infants (2.29+0.95 nmol/ml)
as compared to full-term infants (0.95+0.019
nmol/ml). According to figure 1 (G), serum
NO level was remarkably increased in
preterm anemic infants (42.26+3.88 umol/L)
in contrary to full-term infants (21.054+3.99
umol/L). As describe in figure 1 (B), the
levels of anti-oxidants were determined in
which the levels of SOD in preterm infants
were significantly lower as compared to full-
term infants (0.069+0.005 Vs 0.566+0.016
IU/ml). As illustrated in figure 1 (D), the
serum levels of CAT in preterm infants was
significantly decreases (3.09+1.09 IU/L) in
contrary to full-term infants (4.26+1.26
IU/L). The figure 1 (C) signifies that GSH
levels in preterm anemic infants was
distinctly reduced (5.26+1.55 pumol/L) in
comparison with full-term healthy infants
(8.56+1.25 umol/L) correspondingly. As
shown in figure 1 (H), the levels of serum
GPx in preterm infants significantly
decrease (6.25+1.58 umol/L) as compared to
full-term infants (7.29+1.14 pmol/L). On the
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other hand, according to the figure 1 (H) the
serum TNF-a level was remarkably higher
in preterm infants as compared to full-term
healthy infants (43.264+4.26 vs 21.08+3.88
pg/ml). Meanwhile, the figure 1 (G)
illustrate the levels of IL-6 which was also
increased in preterm anemic infants
(7.16£2.16 pg/ml) as contrary to full-term
infants (5.69+1.55 pg/ml).

DISCUSSION

Preterm birth also called as premature birth,
it is the birth of newborn which initiates
before 37 weeks of gestation. The etiology
of preterm birth is still unknown but the

major risk factors include preeclampsia,

poor nutrition, gestational diabetes, vaginal
infections, smoking, psychological stress,
placental abruption, multiple pregnancies,
hormonal imbalances and anemia that lead
to low fetal iron storage in preterm and full
term infants [20]. The experimental and
clinical evidence suggest that preterm birth
occurs due to the activation of fetal and
maternal HPA  (Hypothalamic pituitary
axis), decidual hemorrhage, systemic
inflammation and myometrium contraction.
These biological events are responsible to
enhance the activity of pre-term premature
rupture of membrane (PPROM) and cause

cervical changes.

A
3
=
= I
g 2
N
g :
=
0 =
p=0.022
C
12
~ 10
=
g 8
% 4
2
0
E

IJBRAS, May, 2018, 7(5)

835



Malik A et al Research Article
10 50 _|_
I -
= 6 I ® 30
& 3 T
e 4 3 20 |
= z
2 = 10
0 0
p=0.028 p=0.003
G
50 T 10
s X
£
2 20 I
=
S 10
0
CONTROL SUBJECT
p=0. p=0.014

Figure 1: Levels Of Different Variables Of Medical Importance Having Role In Preterm Infants Suffering From Anemia

Preterm delivery is also due to the result of
elevated uterine contractility and stimulation
as well as the activation of myometrium
wall. The myometrium membrane is
activated by raised levels of oxytocin
hormone and  prostaglandin.  These
hormones are responsible to enhance the
contraction of myometrium and cause
preterm delivery of infants. Moreover,
preterm birth has been associated with
several morbidities in which anemia are
important one. Preterm infants are suffering
from anemia due to increased demand of
iron and loss of blood because of
physiological decline of hemoglobin levels
and phlebotomy [21]. Decline of total body

iron in preterm infant’s increases with the

decrease of gestational age and it became
aggravated in premature infants [22]. During
the condition of iron deficiency anemia in
preterm infants, the existence of red blood
cells is decreased. However, the decrease
level of iron is responsible to enhance the
potential of oxidative insults that cause lipid
peroxidation and decline the concentrations
of  anti-oxidants

enzymes  including

Glutathione peroxidase, Catalase and
superoxide dismutase. Anti-oxidants defense
mechanism is not accelerate in preterm
infants due to oxidative insults and trigger
tissue injury by the synthesis of ROS
(Reactive oxygen species) and free radicals
[23]. Moreover, antioxidants enzymes

contribute in the redox reaction of molecules
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that are involved in various cellular
processes to regulate placental, postnatal and
fetal growth [24]. In the current study, there
are decreased levels of enzymatic
antioxidants in preterm anemic infants as
compared to full-term infants. The research
carried out by Thibeault, 2000 [25] also
reviewed the similar trend i.e., decreased
enzymes and increased production of
reactive oxygen species (ROS). One of the
important enzymatic anti-oxidant is SOD
(Superoxide dismutase), that is expressed in
peroxisomes, cytoplasm as well as
mitochondria [25]. It is essential to catalyze
dismutation of superoxide radical into
hydrogen peroxide. Similarly, catalase in
peroxisomes and glutathione peroxidase in
mitochondria are involved in the conversion
of hydrogen peroxide into water and
oxygen.

Furthermore, as the oxidative insult
increases it contributes in the progression
and development of anemia, the appropriate
mechanism by which it occurs is still under
investigation. Malondialdehyde (MDA) that
is the end product of lipid peroxidation and
can be formed by decomposition of
arachidonic acid and polyunsaturated fatty
acid (PUFA) [26]. The current study
signified the levels of MDA in the serum

sample of preterm anemic babies compared

with control subjects. It revealed increased
MDA in preterm infants as compared to
healthy  individuals. = These  findings
remained similar to the study performed by
Cecile et al [14]. Oxidative stress is
responsible in liberation of wvarious
inflammatory  cytokines by  different
mechanisms. There are elevated levels of
cytokines such as TNF-a and IL-6 in the
present study which shows their role in
inflammation and infection in such infants.
Increased cytokines along with increased
lipid peroxidation is measured by the levels
of MDA in preterm anemic infants (IL-6 Vs.
MDA, r= 0.738*** and TNF-a Vs. MDA,
= 0.601*%).

CONCLUSION

Pregnant women with their developing
preterm infants and fetus are highly prone to
oxidative insults because they are more
exposed to inflammatory/infectious
conditions, maternal hypertension, and
diabetes during pregnancy and anemia due
to low iron intake. All of these factors are
responsible to enhance the production of
ROS and free radicals. It has also reported
that during pregnancy and in preterm
infants, there are decreased concentrations
of antioxidants which are unable to balance

oxidative stress. Preterm infants suffer in

anemia due increased demand of iron and
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the loss of blood. In the condition of iron
deficiency anemia in preterm infants, the
survival of RBCs is diminished.  The
decrease level of iron is responsible to
enhance the potential of oxidative stress that
cause lipid peroxidation, decline the
concentration of antioxidants and secrete
inflammatory cytokines.
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