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ABSTRACT

BACKGROUND

Dengue is a major cause of morbidity in tropical and sub-tropical regions. It has been shown that there is a relationship between
immune and oxidative mechanisms leading to altered immune responses. The role of free radicals in the pathogenesis of dengue
fever in children is lacking.

Aim- This study was done with the objective of determining various oxidants and antioxidants and evaluating their role in
pathogenesis of severe form of Dengue Fever, Dengue Haemorrhagic Fever.

MATERIALS AND METHODS

30 patients with Dengue Haemorrhagic Fever (DHF) in the age group of 0 - 16 years, having clinical features of DHF and positive
findings in blood test were included in this study. Another 30 age and gender-matched children were included in this study to
serve as controls. Levels of plasma MDA, protein carbonyl, nitrite, H202 and MPO activity were estimated by different standard

methods. Statistical analysis was done with the help of t-test.

Settings- This study was done in Mayo Institute of Medical Sciences, Lucknow.

Design- A prospective, institution-based study.

RESULTS

The mean age of presentation of children with DHF was comparable to control values. The mean plasma levels of MDA, protein
carbonyl, nitrite, Cu, H202 and MPO activity were significantly higher in patients with DHF as compared to control values (p < 0.05

each).

CONCLUSION

It can be concluded that imbalances between prooxidants and antioxidants play a significant role in pathogenesis of children with

DHF.
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BACKGROUND

Dengue is a systemic viral infection, which causes significant
disease burden in many tropical and sub-tropical regions all
over the world. Approximately, 1 million cases of dengue, a
major cause of morbidity in tropical and sub-tropical regions
are reported annually to the World Health Organization
(WHO).! Dengue is caused by the infection with dengue virus
(Serotypes 1 - 4) transmitted by the Aedes aegypti mosquito.2
Dengue virus is an RNA virus belonging to the family
Flaviviridae.34 The clinical spectrum of dengue fever ranges
from a non-specific afebrile illness, a mild form known as
Dengue Haemorrhagic Fever (DHF) and Dengue Shock
Syndrome (DSS).56 Various studies showed relation of
severity of dengue varying according to age, ethnicity, genetic
factors, immune status and underlying disease. It also
depends on the co-circulation of dengue viral serotypes and
reinfection by different dengue viral serotypes.34
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Various studies about pathogenesis of severity of dengue
have been done, among them infection-derived oxidative
stress is one of the most important factors associated with
severity of dengue. Dengue virus triggers release of pro-
inflammatory cytokines including TNF-alpha leading to
immunopathogenesis of dengue disease.” Oxidative stress is
an imbalance between pro-oxidants and antioxidants in
favour of the pro-oxidants. Various studies about effect of
infection-derived oxidative stress and redox imbalance on
human and animal cell cultures have been done. Olagnier et
al® have reported that production of NOS and ROS pathways
were stimulated by DENV-2 infection of human monocyte-
derived dendritic cells. Activated neutrophils induced a
process called respiratory burst, where several Reactive
Oxygen Species (ROS) are produced. It is caused by the
increasing activity of NADPH oxidase and the releasing of
myeloperoxidase (MP0).89 NADPH oxidase is involved in the
formation of several ROS such as hydrogen peroxide (H202),
while MPO was involved in the formation of another ROS
such as HOCL10 HOCl leads to chlorinative stress. Both
oxidative and chlorinative stress leads to lipid peroxidation.10
This process was characterised by the formation of some
compounds such as malondialdehyde (MDA).11 MDA is an
indicator for ROS-induced lipid peroxidation. Our present
study aimed to investigate the involvement of oxidative stress
by measuring H202, MDA, Copper, Nitrite, Protein carbonyl
level and MPO activity in the serum of children with DHF.
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MATERIALS AND METHODS
Design and Sampling
Design

Case control study.

Study Period
Two years.

Sampling Procedure

30 cases of children (16 males and 14 females) aged upto 16
years, having clinical features of DHF as per World Health
Organization (WHO), 1997 guidelines for control and
prevention of DHF with positive serology were included in
this study.12 Dengue infection was confirmed by IgM/IgG and
NS-1 detection. Another 30 age- and gender-matched
children attending the Outpatient Department of General
Paediatrics for routine check-up were included to serve as
controls following simple random sampling method, of which
18 were males and 12 were females.

Sample Size
The sample size for the study was taken for convenience.

Inclusion Criteria

Children aged < 16 years, having clinical features of DHF
based on WHO criteria where informed consent was
obtained.

Ethical Issues

Ethical Clearance was sought from Institutional Ethics

Committee. Besides this-

1. Written consent was taken from patients participating in
the study.

2. Confidentiality was maintained.

Taking all aseptic precautions, about 10 mL of blood was
drawn by venipuncture from a peripheral vein with a
heparinised disposable syringe and transferred to sterile,
heparinised, deionised polyethylene vials. Plasma was
separated from the blood samples immediately by
centrifugation at 2000 rpm for 5 minutes and was stored in
separate deionised vials in a deep freezer. Plasma MDA was
estimated by thiobarbituric acid test. Protein carbonyl and
nitrite were analysed by the methods of Reznick and Packer
et al and Moshage et al respectively. Plasma copper
concentration was estimated by atomic absorption
spectrophotometry.

H202 level was calculated by the FOX2 method. MPO
activity was measured spectrophotometrically using o-
Dianisidine (Sigma-Aldrich) and H202.13 In the presence of
H202 as oxidising agents, MPO catalyses the oxidation of o-
Dianisidine yielding a brown coloured product, oxidised o-
Dianisidine with a maximum absorbance at 470 nm. One unit
(U) of MPO activity was defined as that degrading 1 pumol of
H202 per minute.14

Statistical Analysis
Data were analysed using SPSS 16.0 software. Student’s t-test
was applied to the parameters with normal (Gaussian)

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 43/ Oct. 22, 2018

Original Research Article

distribution. Statistical significance was taken as 0.05
(p < 0.05).

RESULTS

The mean age of presentation of children with DHF was 7.4 +
4.2 yrs., which was comparable to control values. Among the
cases, the mean age of presentation was higher for males, but
the difference was not statistically significant.

The plasma MDA, protein carbonyl, nitrite, H202 and Cu
levels in children with DHF was shown in Table 1. The mean
plasma levels of MDA, protein carbonyl, nitrite, Cu, H202 and
MPO activity were significantly higher in patients with DHF
as compared to control values (p < 0.05 each). The mean
values of all the parameters were comparable in male and
female cases.

Parameters Mean + SD P-value
Cases Control
Nitrite (umol/L) 86.6 +10.4 28.34 + 0.01
8.44
Protein carbonyl 42.26 £ 22.6 £0.82 0.03
(nmol/mg) 12.34
MDA (umol/L) 096 £0.12 0.28 +0.08 0.024
Cu (mg/dL) 1.12 £ 0.08 0.68+0.12 0.04
H202 (mM) 76.24 +0.12 28.24 + 0.012
0.18
MPO (U/]) 0.88 +0.06 0.24+0.1 0.032

Table 1. Comparison of different Parameters between
Cases and Controls

DISCUSSION
An imbalance between the production of Reactive Oxygen-
Species (ROS) that can damage cell structures and the body’s
ability to detoxify these molecules or repair the resulting
damage leads to oxidative stress.!5 Production of reactive
oxygen species including oxidising compounds such as
superoxide radicals, hydrogen peroxide, hydroxyl radical,
lipid peroxides and other related species leads to destruction
of cells and tissues.16

Various studies have reported high serum levels of MDA
in dengue patients in comparison to healthy
controls.6:17.18 High serum MDA concentrations in children
with DHF than in DF were also reported in many studies
along with a positive correlation between serum MDA and
TNF-a levels. Gilet alreported high serum MDA
concentrations in dengue patients.19

The increased lipid peroxidation with high concentration
of MDA and protein carbonyl may arise from a variety of
factors such as enhanced generation of free radicals, reduced
level of antioxidants, increased consumption, leakage or
destruction of antioxidants, decreased protective capacity
including antioxidant enzymes, leakage of electrons from the
disrupted mitochondrial electron transport chain and
phagocyte recruitment and activation.20

The role of nitric oxide in pathophysiology of viral
infections have been reported in various studies.2021 Some
studies have reported elevated serum levels of nitric oxide in
patients with Dengue Fever (DF) as compared to age-
matched healthy controls.2223 Trairatvorakul et al reported
that serum nitric oxide levels were significantly higher in
healthy children than in DF or DHF patients. Blood nitrite and
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nitrate levels are frequently assessed as an index of systemic
nitric oxide production.

In this study, the results show that serum concentrations
of MDA and protein carbonyl in the severe malaria patients
was significantly higher than (p < 0.05) that of the control
group. Protein carbonyl is a by-product of protein oxidation
and as far as it could be reviewed no related studies have
been done on it in cases of children with DHF till now.
Increased plasma Cu concentrations in patients with DHF
might be the result of the inflammatory response of the host
against virus. The plasma MDA, protein carbonyl, copper,
MPO, H202 and nitrites were significantly raised in cases with
DHF as compared to controls (p < 0.05) reflecting the
increased oxidative stress in cases as compared to controls.
The increased levels of nitrite and copper reflect that these
are bifunctional and the levels will be high or low depending
upon the role they assume in cases with DHF.

CONCLUSION

Imbalances between different biochemical parameters are
indicative of oxidative damage in children with DHF.
However, further studies are required to determine the
cause-and-effect relationship and its prognostic value in
patients with severe malaria.
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