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ABSTRACT
Mycobacterium tuberculosis is the cause of the major world health issue, tuberculosis (TB). The

cytokine, tumor necrosis factor alpha (TNF-a) has been implicated in protection against TB in
the early stages of the disease. TNF-a is an effective cytokine in the killing of intracellular M.
tuberculosis. This study inducted to investigate whether there is any relationship between levels
of TNF-a in sera of TB patients and their recovery, and is there any difference in the level of this
cytokine in sera of female and male TB patients. This study included 29 patients with pulmonary
TB (18 female and 11 male), their ages ranging from 37 to 59 years. All of them received first
line TB therapy. They were consulted at Pasture Center during September 2012, at Baghdad city,
Iraq. TNF-a level in sera was estimated by ELISA. Data were analyzed using Two sample T test
for measuring the differences between the groups. , no significant difference (p=0.198) was
found in serum TNF-o concentration between TB patients (mean= 8.09 pg/ml) and in control
group (mean=5.62 pg/ml). On the other hand no significant difference was found between serum
TNF-o concentration in male TB patients (mean=8.42pg/ml, p=0.71) and female TB patients
(mean=7.89pg/ml). As a conclusion, TNF-a level in TB patients may associate with recover of
the patient after treatment. On the other hand no relationship was found between the levels of
TNF-o in TB patients’ sera and their gender.
Keywords: Tuberculosis, Mycobacterium tuberculosis, Cytokines, Tumor Necrosis Factor
Alpha
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INTRODUCTION

Tuberculosis is the world's second commonest
cause of death from infectious disease [1].
Cellular immunity plays a major role in the
control of the infection [2]. The cytokine,
tumor necrosis factor alpha (TNF-a) has been
implicated in protection against TB in the
early stages of the disease [3]. No cytokines
were as effective as TNF-a in the killing of
intracellular M. tuberculosis. Blocking TNF-a
has been shown to allow the disease to
emerge from latency [4]. TNF or TNF
(KO) exhibit
significantly increased susceptibility to M.

receptor-knockout mice
tuberculosis infection [5] and have poorly
formed granulomas, mass regions of necrosis,
and infiltration of the neutrophilic alveoli.
Defective TNF-TNF

receptor  signaling

culminates in massive inflammation and
necrosis as a result of an uncontrolled T-
helper type 1 immune
overproduction of IFN- o, and IL-12 [6]. The
levels of tumour necrosis factor TNF-a
high

macrophages was significantly higher than

response to the

produced by infected responder
low responders [7].

Systemic spillover of TNFa- may account for
unwanted inflammatory effects like fever and
wasting [8]. Macrophages produce a distinct
pattern of cytokines including; Interleukin-1

(IL-1), IL-2, IL-10, IL-12, tumor necrosis

factor-alpha (TNF-a) and interferon-gamma
(IFN-y) [9, 10].
induction of apoptosis in response to infection
with M. tuberculosis [11]. This study inducted

TNF-a is required for

to investigate whether there is any
relationship between levels of TNF-a in sera
of TB patients and their recovery, and is there
any difference in the level of this cytokine in
sera of female and male TB patients.
MATERIALS AND METHODS

Patients

This
pulmonary TB (18 female and 11 male), their

study included 29 patients with
ages ranging from 37 to 59 years. All of them
received first line TB therapy. The treatment
was with isoniazid, rifampicin, and
pyrazinamide for two months, followed by
isoniazid and rifampicin for four months.
They were defined and diagnosed as TB cases
by the specialist physicians according to the
clinical picture, chest x-rays, direct sputum
examination

smear by Ziehal-Nelseen’s

staining technique and by culture on
Lowenstein- Jensen media [12]. They were
consulted at Pasture Center during September
2012, at Baghdad city, Irag. For comparison,
12 healthy
Methods

Serum TNF-a level: Blood samples (5 ml)

persons also included.

were drawn and sera were separated and
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stored at -20 C° until analyzed. Estimation of
TNF-o concentration in serum was done by
ELISA method using US Biological kit, USA.
It also called a quantitative sandwich
immunoassay. The microtiter plate provided
in this kit has been pre-coated with a
monoclonal antibody specific to TNF-a.
Standards and samples are added to plate
wells with a biotin-conjugated polyclonal
antibody preparation specific for TNF-a.
TNF-o if present will bind and become
immobilized and then be “sandwiched” by
biotin conjugate. In order to quantization
determine the amount of TNF-a, Avidin
conjugated to Horseradish Peroxidase is
added. Only those wells that containing TNF-
a biotin-conjugated antibody and enzyme-
conjugated Avidin will exhibit a change in
color, and the ~color is measured
spectrophotometrically at wavelength 450nm.
Serum TNF-o was measured in TB patients

(both female and male) and in control groups.

Infrequencies tables, median and slandered
deviation. Two sample T test are used for
measuring the differences between the
groups. These were done using Mini Tab
Statistical Software Program 13.20. A p-value
< 0.05 was considered significant.

RESULTS

Level of TNF-a in Patients and Control
Groups

ELISA result reveals that, no significant
difference (p=0.198) was found in serum
TNF-a concentration between TB patients
(mean= 8.09 pg/ml) and in control group
(mean=5.62 pg/ml). Table 1 show these
result.

Level of TNF-a in Male and Female TB
Patients

No significant difference was found between
in male TB
p=0.71)
female TB patients (mean=7.89pg/ml), Table
2.

serum TNF-a concentration

patients (mean=8.42pg/ml, and

1JBPAS, December, 2013, 2(12)

-Statistical analysis: Data were analyzed
statistically using  descriptive  statistics
Table 1: Level of TNF-a in Serum of TB Patients and Control Groups
Subjects | Number Mean Median | Standard Deviation | SE Mean T-value
(pg/ml) | (pg/mli)
Patients 29 8.09 6.80 3.62 0.67 1.35*
Control 12 5.62 4.27 5.90 1.70
NOTE: Two-Sample T-Test: p=0.198
Table 2: Level of TNF-a in Serum of Male and Female TB Patients
Gender | Number | Mean Median | Standard Deviation | SE Mean | T-value
(pg/ml) | (pg/ml)
Male 11 8.42 6.70 3.53 1.07 0.38*
Female 18 7.89 6.83 3.76 0.88
NOTE: Two-Sample T-Test: p=0.71
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DISCUSSION
No significant difference was found between
TNF-a concentration in sera of TB patients
and in control group, they were previously
found that increased levels of expression of
TNF-o after 2 months of intensive anti-TB
therapy were significantly associated with
poorer outcomes on chest radiography [13].
This result may indicate that there is an
association between increases of TNF-a level
and TB clinical deterioration early in
treatment. Other researchers found that, quick
recovery is associated with a rapid decrease of
TNF-a in plasma [8]. To limit the deleterious
effects of TNF-a, and TNF-a
receptors which block TNF-a activity are
[14]. IL-10

proinflammatory  cytokine

soluble
increased antagonizes the
response by
downregulation of production of IFNy, TNF-
a, and 1L-12 [15]. However, further studies
are warranted before implementation of a
cytokine-based predictive scale for the
clinical setting. On the other hand, the plasma
TNF-o level of female did not showed any
significant difference when compare with that
of male in this study. No studies were
investigating the presence of such difference.
Male and female are equal in the production
of TNF-a when they get infection with TB.
As a conclusion, TNF-a level in TB patients
may associate with recover of the patient after

treatment. On the other hand no relationship
was found between the levels of TNF-a in TB
patients’ sera and their gender.
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