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ABSTRACT

Introduction: Tuberculosis (TB) is a common and a deadly
infectious disease which is caused by Mycobacterium tuberculi.
Inflammatory cytokines play an important role during the course
of the disease and they may be responsible for tissue damage
which is caused by lipid peroxidation.

Method: The present study was conducted in the Department of
Biochemistry and patients were selected from Department of TB
and Chest Sri Aurobindo Institute of Medical Sciences and also
from Manorama Raje Tuberculosis Hospital, Indore. 32 healthy
controls and 35 pulmonary TB patients were compared initially
for their serum Malondialdehyde (MDA) and tumour necrosis

INTRODUTION

Tuberculosis is a common and a deadly infectious disease which is
caused by mycobacteria, mainly by Mycobacterium tuberculosis.
Globally, there were an estimated 9.27 million incidences of TB [1].
One-third of the world’s current population has been infected by TB,
and new infections occur at a rate of one per second. The precise
clinical manifestations of tuberculosis (TB) are likely to result from a
complex interaction between the host and the pathogen. Cytokines
are primarily involved in host response to disease or infection
[2]. TNF a is a monocyte-activating cytokine which stimulates
antimycobacterial activity and helps in maintaining the integrity of
the tuberculous granulomas in which Mycobacterium tuberculosis
is contained [3]. TNF « is believed to play multiple roles in the
immune and pathological responses in tuberculosis [4]. Serum TNF
o measurement might play an important role in the evaluation of the
inflammatory phenomena in TB.

During pulmonary inflammation, increased amounts of reactive
oxygen species (ROS) and reactive nitrogen intermediates (RNI)
are produced as a consequence of a phagocytic respiratory burst
[5]. These ROS and RNI induce lipid peroxidation (LP), a general
mechanism of tissue damage which is caused by free radicals,
that is known to be responsible for cell damage and it may induce
many pathological events [6]. Inflammatory cytokines play an
important role during the course of the disease and they may be
responsible for tissue damage which is caused by lipid peroxidation
[7]. Exposure to Mycobacterium leads to cytokine production by
macrophages. These cells increase free radical release as a part of
bactericidal action, which may, in turn, enhance cytokine secretion,
thus creating a positive feedback loop. The present study was
carried out to study levels of lipid peroxidation and serum cytokines
in tuberculosis patients and to correlate lipid peroxidation and serum
cytokine levels.

MATERIAL AND METHODS

Subject: All patients were recruited from the TB and Chest
Department of Shri Aurobindo Institute of Medical Sciences and

factor alpha (TNF o) levels. Serum TNF o and MDA levels were
correlated.

Result: TNF o and MDA levels in serum were significantly
increased (p<0.001) in pulmonary tuberculosis patients as
compared to those of controls. Increased Serum TNF o was
positively correlated to MDA levels and it was found to be
statistically not significant (correlation coefficient r =0.282,p>
0.05).

Conclusion: The present study supports the view that there
may be a link between lipid peroxidation and cytokine response
and relative roles of cytokines and lipid peroxidation in the
pathogenesis of tuberculosis
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also from Manorama Raje Tuberculosis Hospital, Indore. Thirty-five
patients (20 males and 15 females) with pulmonary TB (PTB) and
32 healthy controls (17 males and 15 females) participated in the
study. Their mean age was 31.62 + 6. 37 (range 18-55 years). On
their entry into the study, all patients of pulmonary tuberculosis who
were found to be new sputum positive, and belonged to category |
(two sputum specimens were positive for acid-fast bacilli by direct
miCroscopy or one sputum specimen was positive for culture) were
included. No extrapulmonary involvement was found in any of the
patient. Those with diabetes mellitus, pregnancy or immunological
or autoimmune diseases other than tuberculosis and subjects
with a history of smoking were excluded from the study. None
of the subjects had any serological evidence of HIV infection. Al
patients were administered anti-TB therapy according to standard
antitubercular regimen. A control group of 32 healthy volunteer
subjects (17 women and 15 men) with a mean age of 27.74 + 7.30
(range18-55 years) was also studied. Consent to participate in the
study was obtained from each individual and the study protocol was
approved by the institutional and human ethical committees of Sri
Aurobindo Institute of Medical Sciences , Indore.

Blood collection: Fasting blood samples (5 ml) were collected by
antecubital venipuncture in plain tubes and they were left to clot.
They were then centrifuged at 1000 rpm for 10 min. The sera
were then aliquoted and stored until they were used for assay of
parameters. Blood samples were collected from all controls and
from the PTB patients.

Estimation of serum TNF alpha: Serum TNF alpha was estimated
by using a commercial immunoassay kit which was available with
DIACLONE United Kingdom. The kit was used according to the
manufacturer’s instructions. The concentrations of TNF alpha in the
samples were determined by using a standard curve and the results
were expressed as pg/ml. [Normal range = < 8pg / ml]

Estimation of serum MDA: Estimation of MDA in the serum
was done by thiobarbituric acid method of Wilbur KM et al., [8].
Thiobarbituric acid reacts with serum malondialdehyde which
is produced by hydrolysis of lipid hydroperoxides to form a pink
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red colour complex with high absorbance that can be measured
spectrophotometrically at 532 nm. (The results were expressed
as nmoles/ml.) This complex is usually quantified against MDA
standards which are generated from 1, 1, 3, 3 tetraethoxypropane
under the same reaction conditions [Normal range = 1-3.42 nmo/
ml].

STATISTICAL ANALYSIS

SPSS, version 10 was used for statistical assessments,
to evaluate mean levels of variables between study groups and
healthy controls by using Unpaired t-test. Correlations were cal-
culated by Pearson’s correlation coefficients (two-tailed). A p value
of <0.05 was used as a threshold of significance.

RESULTS

There was no significant difference between mean ages of controls
and pulmonary tuberculosis patients (p>0.05). The serum levels
of TNF alpha and MDA were highly significant in pulmonary tuber-
culosis patients as compared to those of controls (p<0.001).
Among 35 patients, 28 were found to be having increased levels of
MDA (ranges 2.90-7.01 nmol/ml) and TNF levels were found to be
increased in all patients (range 12-73pg/ml) [Table/Fig-1].

Tuberculosis
Control patients p value
Age 31.62+6.37 | 29.37 +8.2 p>0.05
Serum MDA nmol/ml | 2.1 +0 .82 5.04 +1.15 p<0.001
Serum TNF a Pg/ml 14.59 + 8.88 53.14 + 19.06 p<0.001

[Table/Fig-1]: Comparison: Mean Age & Serum Levels of TNF a. & MDA in &

Pulmonary Tuberculosis Patients Control Group

Increased Serum TNF a was positively correlated with MDA levels
and this was found to be statistically not significant (r =0.282,
p>0.05) [Table/Fig-2].

TNF alpha pg/ml

MDA nmol/ml

[Table/Fig-2]: Correlation between TNF alpha & MDA

Pearson’s correlation coefficient, r = 0.282, p>0.05

DISSCUSSION

Pleiotropic cytokine TNF a has been shown to be associated with
both protection and pathogenesis in mycobacterial infections [9].
TNF o also appears to be crucial for the formation of M. tuberculosis-
constraining granulomas, infection control and elimination of
mycobacteria [10]. Previous studies have shown higher serum levels
of TNF a in pulmonary TB patients as compared to those in control
subjects [11-15].

TNF a is involved in reactive oxygen species (ROS) formation [16].
In response to TNF-a, ROS regulates many important cellular
events, which include transcriptional factor activation and cellular
proliferation [17]. Cytokines such as interferon-gamma (IFN-y)
and TNF-a, stimulate microbicidal mechanism by inducing the
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production of reactive oxygen species and nitrogen intermediates
[11-18].

Several studies have reported that TNF alpha was an essential
factor for host immunity, but overproduction of this cytokine may
have serious pathological consequences such as fever, weakness,
necrosis and weight loss [19]. Also, a positive correlation was found
between increase in serum TNF alpha levels and clinical deterioration
in patients with a severe form of TB [20]. Hence, Serum TNF alpha
level may be used as a marker of disease activity and inflammation
in TB[14, 20, 21].

Inflammatory cytokines play a crucial role during the course of the
disease and they may be responsible for tissue damage which is
caused by lipid peroxidation [7]. Serum MDA concentration, which
is @ measure of lipid peroxidation and which reflects the degree of
oxidative stress, was significantly higher in patients with tuberculosis
as compared to that in healthy controls [22-25]. The MDA levels
will be elevated as the anti-TB drugs induce hepatotoxicity and
formation of reactive oxygen species (ROS). Those patients with
poor antioxidant mechanisms are at a greater risk of toxicity [24-
26]. Lipid peroxidation, in turn, leads to the subsequent formation of
free fatty acids and arachadonic acid [27]. Free oxygen radicals are
general mediators of signal transduction pathways, which are able
to induce cytokine production from various cell types [28].

There is a relationship between oxidative stress parameters and
inflammatory cytokines. A significant correlation exists between
serum TNF-alpha and MDA levels [29]. In the present study, a
positive correlation was observed between serum TNF-a and
MDA levels, which proposed that increased TNF-a. production by
activated macrophages could lead to an enhanced production of
oxygen radicals and lipid peroxidation. However, the correlation
between TNF—a and MDA was not significant, which suggested that
inflammation and lipid peroxidation were not parallel occurrences in
this studly.

The present study supports the fact that there is a link between
lipid peroxidation and cytokine response and the relative role of
cytokines and lipid peroxidation in the pathogenesis of tuberculosis.
Also, serum TNF a and MDA measurements may play an important
role in the evaluation of the inflammatory phenomena in TB.
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