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cytotoxic.(2)

Nitric Oxide Signalling & Oxidative Stress In Patients
with Infectious Diseases

Immunity to various types of infections is complex and
not properly understood till yet, a number of different
effector mechanisms in addition to NO have been
(3)
implicated. It is suggested that a cascade of reactions
leading to NO production are involved in various types
of infectious processes.(4) Generated NO has cytotoxic
properties against tumor cells, intracellular bacteria,
protozoa, extra-cellular fungi and helminthes. Which
majority of times causes infectious diseases. Thus
causing overall increase in the oxidative stress level.
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The cytotoxicity attributed to NO is due to per-oxynitrite
interaction with lipids, DNA and proteins etc.(5) Cytokineinduced synthesis of NO from L-arginine, as intracellular
functions as well as tumor necrosis factor (TNF)-α is also
a potent second signal in the induction of high-output
NO synthesis from L-arginine in IFN-α-treated
macrophages. In addition microbial products, such as
muramyl dipeptide and LPS, act by inducing TNF-α
synthesis. TNF-α is the actual physiological co-signal
induced by microbial products and the nal intermediary
that induces high-output NO synthesis by IFN-α-primed
murine macrophages T.(6)
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Abstract :
The Nitric oxide (NO.) is an intermediate between
molecular oxygen (O2) and nitrogen (N2). N2 has low
solubility and readily diffuse through membranes as
easily as through cytoplasm and is a strong oxidant.
Molecular oxygen propagates free radical damage and
has a central role in oxidative stress and in infectious
diseases. In our study nitric oxide and lipid peroxide
(MDA) level is measured in 100 healthy controls and in
60 infectious diseases patients. Both nitric oxide level
(P<0.001) and lipid peroxide (p<0.001) was found
signicantly high in infectious diseases patient group
than normal healthy control. The study concludes that
NO· is the effector molecule that initiates the cytotoxic
effects by increasing the oxidative stress.

Methodology :
Aims & Objectives : The present work was planned to
study role of nitric oxide in infectious diseases and its
effect on oxidative stress:
1. To estimate the alteration in nitric serum oxide level
(7)
in increased nitrosative stress.
2. To nd out the increased in conc. of MDA level in the
(8)
infectious condition.
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The present study was conducted in the Department of
Biochemistry of DVVPFs Medical College & Hospital,
Ahmednagar. The patients selected for the present study
were attending indoor/outdoor department of medicine
of tertiary care hospital, Ahmednagar.

Introduction:
.

NO has stimulated an extraordinary thrust for scientic
(1)
.
research in all the elds of medicine. NO has emerged
as fundamental signaling device regulating virtually
every critical cellular function as well as a potent
mediator of cellular damage in wide range of
conditions.

Inclusion criteria: 60 infectious disease patients in the
age group of 20-60 years were included. As well as 100
healthy control subjects were included in the study. The
disease group is then compared with 100 healthy
control subjects. Informed consent was obtained from
each participant in the present study.

In macrophages, nitric oxide synthase activity appears
slowly after exposure of the cells to cytokines and
bacterial products, is sustained, and functions
independently of calcium and calmodulin. The cytokineinducible nitric oxide synthase (iNOS) is activated by
several immunological stimuli, leading to the production
of large quantities of nitric oxide which can be

Exclusion criteria: Smokers with Hypertension,
Malignancy, Cardiac failure, Recent surgery, Severe
endocrine, hepatic, renal diseases, HIV infected and with
lung disorders were excluded.
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Cytokine-induced NO·-mediated autotoxicity (i.e., high(9)
output NO· synthesis by macrophage). Don Granger
demonstrated that the L-arginine-dependent effector
mechanism has potent cytostatic effects for the
facultative intracellular pathogen. The high-output
nitrogen oxide synthesis by cytokine-activated
macrophages that induced cytotoxic and biochemical
lesions in target cells Fig-1.(10) Our identication of the
enzymatic activity that synthesizes nitrogen oxides (the
precursor molecule L-arginine; L-citrulline, the other
product of the reaction; and Nw-monomethyl—Larginine, an inhibitor of all three NOS isoforms.(11)

The control subjects were completely healthy and
showed no abnormality on clinical examinations and
were completely symptom free. The study was cleared
by institutional ethics committee.
Study design : Present study was analytical case control
study. Sampling was done by using simple random
sampling type. Study protocol : 5 ml blood was
collected by using 20 G disposable needle from cubital
vein with all aseptic precautions in plain bulb for serum
and centrifuged at 3000 RPM for 10 minutes at room
temperature. All samples were analysed on the same
day of collection.
The serum nitric oxide level was estimated by Najwa
(6)
Cortas and Nabil Wakid method and lipid peroxide
(MDA) level was assayed by Kei Satoh method.(7)
Statistical analysis was carried out using student
unpaired 't' test. Probability values <0.05 was
considered as signicant. Also data were expressed in
mean ± SD form.
Results:
Table 1: Nitric Oxide & Lipid peroxide level in Healthy &
Infectious disease patients
S.
No.

Groups

Fig 1 :The cytokines & microbial products induce the
activated macrophage effector mechanism

Nitric Oxide level Lipid peroxide level
µmol/L
µmol/L

In this study, we studied different parameters to
understand role of nitric oxide and lipid peroxide levels
in infectious disease patients the level was found to
signicantly increased (P<0.001) than healthy control
subjects (Table -1).

MDA : Oxidative stress plays a dual role in infections.
Free radicals protect against invading microorganisms,
and they can also cause tissue damage during the
resulting inammation. In the process of infection, there
is generation of reactive species by myeloperoxidase,
NADPH oxidase, and nitric oxide synthase. On the other
hand, reactive species can be generated among others,
by cytochrome P450, some metals, and xanthine
oxidase. Some pathologies arising during infection can
be attributed to oxidative stress and generation of
(12)
reactive species in infection. Lipid peroxide level
(MDA) (P<0.001) is increased signicantly in the
infectious disease patients than healthy controls.

Discussion:

Conclusion:

Nitric oxide level in the infectious disease was found to
be signicantly high (p<0.001) than healthy control
subjects. This is due to cytokines induced macrophage
cell lines, which synthesize NO· from L-arginine with
high concentration (Interleukin-1 was found to be a
(8)
potent second signal for high-output NO).

From the above study, it is been concluded that the NO·
is the effector molecule that initiates the cytotoxic
effects. Elevated production of
nitric oxide and
increased indices of NO dependent oxidative stress are
due to the formation of the oxidant per-oxynitrite in
infectious disease patient.

1

Healthy Control
(n =100)

33.15± 6.13

1.66±0.289

2

Infectious
Disease patients
(n=60)

133.58±16.19

4.5±2.76

All values are expressed as Mean ± SD, n = Indicates
the number of subjects, p<0.001 highly signicant,
p>0.05 non-signicant.
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