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Abstract

Malnutrition is observed frequently in patients with pulmonary tuberculosis (TB), but their nutritional
status, especially of micronutrients, is still poorly documented. The objective of this study was to
investigate the nutritional status of patients with active TB compared with that of healthy controls in
Babylon providence. In a case-control study, 50patients aged 18-75 y with untreated active pulmonary
TB was compared with 40 healthy controls. Anthropometric and micronutrient status data were
collected. Compared with the controls, TB patients had significantly lower body mass index and
concentrations of serum albumin, andplasma zinc and vitamin C. And studying the factors that affecting
the cell mediated immunity including phagocytic index, CD56 and IFN-y for TB patients.Blood samples
were collected from patients group and control group to estimate phagocytic index, interferon gamma
(IFN-y), CD56 and Vitamin C by ELISA (Enzyme linked immunosorbent assay) method and to estimate
zinc and Albumin level were also estimated by using spectrophotometer. The cell mediated parameters
showing that there is a significantly decreased (p< 0.05) in phagocytosis activity of neutrophils in TB
patients (6.04%) compared to control group (11.70%) and there is no significantly increased (p> 0.05) of
IFN-y level in the TB patients (0.159) IU/ml compared to control group (0.157) IU/ml .CD56 level in TB
patient (78.043)IU/ml compared to control group (74.473) which was with no significantly increased (p >
0.05). The level of zinc in serum is significantly decreased (p<0.05) in the TB patients (51.18) g/dl
compared with control (113.44) g/dl and albumin level in serum is a significantly increased (p<0.05) in
the TB patients (38.973) g/dl compared with control (50.2) g/dl.
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Introduction

Tuberculosis (TB) caused by Mycobacterium
tuberculosis, stays a leading cause of
morbidity and mortality globally [1].
Estimated 9.0 million cases, 5.7 million new
cases and 1.5 million deaths are attributing
to TB in 2013 [2]. Iraq is one of the countries
with a relatively high rate for TB incidence
(64/100,000).

The WHO assumed that the incidence rate of
TB in Iraq is constant. Iraq has a higher
incidence of TB than majority of
neighboring countries. Several risk factors
such as diabetes mellitus, HIV-infected
individuals, and smoking, malnutrition,
alcohol and hostimmunogenetic factors are
associated with susceptibility to TB [3].
Mycobacterium tuberculosis infection induces
both cell-mediated and humeral immune
responses in an individual [4].
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Infection with Mpycobacterium tuberculosis
results in a variety of conditions ranging
from asymptomatic infection to active
tuberculosis with pulmonary or extra
pulmonary involvement in most cases. A
variety of clinical features of TB results from
cell-cell interactions that is promote by
cytokines produced by immune cells during
response to MT infection [5].

Various types of inflammatory cytokines of
both innate and adaptive immune systems
coordinate the immune response of an
individual to M. tb infection [6]. On the way
to prevent tissue damage, active tuberculosis
was related with decrease Th1l and increase
production and action of suppressing
cytokines generated by Th2 cells, which act
by deactivating macrophages, modulating
proinflammatory cytokines, and reducing the
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function of T cells for antigen presenting.
TH17 have Dbeen 1identified as a key
inflammatory cytokine involved in a number
of diseases including pulmonary tuberculosis
[7]. IFN-y is the major cytokine of Th-1 cells;
therefore, as proinflammatory immune
response, it protects against MTB and
activates macrophages for killing
intracellular mycobacteria [8].

IL-10 inhibits production of IFN-y and
antigen specific T helper 1 proliferation
responses, up-regulates T helper 2 responses
and prevents activation of macrophage [9]. In
addition, the functioning of various antigen-
presenting cell types like the B lymphocytes,
macrophages, dendritic cells (DCs), and
Kupffer cells are decreased in malnutrition
[10].

Micronutrient deficiency suppresses
immunity by affecting innate, T cell mediated
and adaptive antibody responses, leading to
dysregulation of the balanced host response.
This situation increases susceptibility to
infections, with increased morbidity and
mortality. In turn, infections aggravate
micronutrient deficiencies by reducing
nutrient intake, increasing losses, and
interfering with utilization by altering
metabolic pathways. Insufficient intake of
micronutrients occurs in people with eating
disorders, in smokers, in individuals with
chronic alcohol abuse, in certain diseases,
during pregnancy and lactation, and in the
elderly [11].

Deficiency of vitamin C has been implicated
as a risk factor for tuberculosis [12]. Vitamin
C highly concentration in leukocytes and
used rapidly during infection in fact it has
been defined as stimulant of leukocyte
function, vitamin C may also play a
significant role in the regulation of the
inflammatory response [13].

Zinc deficiency is known to cause impaired
cell mediate immunity this can increase
susceptibility to TB because the cell mediated
immunity plays a major role in the disease
[14]. This study aims to assess the effects of
nutritional status of tuberculosis patients on
immune response against tubercle bacilli.

Materials and Methods
Patients

Study population included patients with
pulmonary and extra pulmonary tuberculosis
the total of (50) tuberculosis patient
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consisting of (31) males and (19) females
were involved in this study. Their age range
from (18-75) years. All tuberculosis case was
clinical diagnosed by a specialist clinician.
Those patients were admitted to Babylon
Center of Tuberculosis and Chest disease
during the period November 2017-February
2018.

Control

A total of 40 apparently healthy subject (24
males and 16 females) were involved as
healthy controls group. The age of controls
group range was (18 to 70) years.

Diagnosis of M. tuberculosis

Diagnosis of M. tuberculosis by traditional
phenotypic such as acid fast bacilli (AFB),
Lowenstein-Jensen (LJ) medium technique
and molecular technique by GeneXpert
system.

Nutritional Factors

Albumin and Zinc are estimated by
spectrophotometer according to (Bio labo-
France) while the vitamin C estimated by
ELISA technique according to (Elabscince-
China).

Immunological Factors

INF-y and CD56 are estimated by ELISA
technique according to (Elabscince- China).

Statistical Analysis

The statistical analysis including measures
of central tendency, dispersion and t-test
were carried out using a commercially
available software program (SPSS 21, SPSS
Inc., and Chicago, Illinois, USA). P value less

than 0.05 was considered statistically
significant.
Ethical Approval

Ethical approval was carried out through
ethical committee of medical microbiology
department in collage of medicine, ethical
committee in Babylon College of Medicine,
ethical committee in Babylon Health
Directorate, verbal and written consent from
subjects involving in this work.

Results and Discussion

TB cases were diagnosed by GeneXpert all
(50) TB patients were positive in GeneXpert.
The mean of serum albumin levels were

(38.973 g/L)) for the TB patients and (50.2g/L)
for the control, this indicating significant
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decrease in albumin serum levels in TB
patients when compared with control
persons. The mean of albumin serum level for

the patients (38.973g/L) is clinically normal
since it remains within the normal value (34
g/L-48 g/L) Table (1).

Table 1: The Nutritional Factors in TB patients and healthy control

TB patients(n=50) Significance between
Nutritional Factors Mean+SD Controls(n=40) Patients and Controls
Mean + SD
Albumin 38.763 + 1.46 52.352+ 3.32 P<0.05
Zinc 51.18 +6.38 113.44 £ 27.73 P<0.05
Vitamin C 13.16 £ 2.77 41.87+2.50 P<0.05

Following stimulus through infection or
injury, the macrophage release a monokine,
interleukin-1, which stimulates the
hepatocyte to secrete a number of acute
phase proteins, These acute phase reactants
have been shown to serve a variety of
functional roles during tissue repair of
infection or inflammation and in several host
immune defense mechanisms, CRP has been
shown to cause bacterial capsular swelling,
promotion of agglutination complement
fixation and enhancement of phagocytosis.
[16].

Since albumin may act as intracellular
antioxidant; this interprets our result that
serum level of albumin 1is decreased
significantly during TB infection. The
synthesis of albumin decreases relatively in
malnourished persons [15]. The mean level of
serum zinc was 51.18pg /dl for TB patients
and 113.44 pg /dl for control subjects. This
study reveals a significant difference between
the serum zinc level for patients and control
subjects (p <0.05). It showed that zinc level
was lower in TB patients than controls.

This finding was matched with other study
[17, 18] that mentioned that serum zinc
levels were significantly reduced in patients
with pulmonary tuberculosis (PTB) compared
to healthy controls. The reason for low
serum zinc levels in TB could be
multifactorial: Firstly a change in
distribution of zinc in the body tissue 1is
known to occur in chronic infections , with a
net flow of zinc to the liver for the
synthesis of acute phase reactants including
metaloenzymes. Secondly, =zinc may be

utilized by Mycobacterium tuberculosis for
the growth and multiplication [14]. That
significant decrease in serum zinc levels of
TB patients when it was compared to control
group [17]. Other studies showed that Anti-
tuberculosis therapy results were
significantly increased in serum zinc levels
during treatment [19]. While [20] showed
that =zinc supplementation improves the
effect of tuberculosis medication after 2
months of anti-tuberculosis treatment and
the results in earlier sputum smear
conversion.

The mean of Vitamin C (VC) concentration in
TB patients was (13.458)ng/ml, while in
control groups was (41.236)ng/ml. The study
significantly shows a difference between TB
and controls, (p< 0.05).The study shows that
VC is significantly lower in TB than controls.
This finding was matched approximately
with [12] who found that the level of VC was
lower in patients Tuberculosis in comparison
with healthy control.

This finding is also matched with [12] who
showed that the VC can kill M. Tuberculosis
through hydroxyl radicals generated though
Fenton’s reaction. Also, study of [22] showed
that VC acts as a trigger for the induction of
dormancy in M. Tuberculosis; VC induces
DeveR (DosR) regulon which is responsible
for the development of dormancy in bacteria.
Interferon Gamma (IFN-y) concentration in
serum of TB patients was 0.159 pg/ml, while
in controls was 0.157 pg/ml. From the result
was found no significant difference between

patients and controls when p value was (p
>0.05) Table (2).

Table 2: The Immunological Factors in TB patients and healthy control

TB patients(n=50)

Significance between
Patients and Controls

Immunological Factors Mean + SD Controls(n=40)
Mean + SD
IFN-y 0.159+ 0.0051 0.157+0.003 P=0.0341
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CD56 78.043+18.361

74.473+21.116 P=0.562

Phagocytic activity 6.04+1.973

11.7+1.471 P<0.05

This mathematic analysis does not reflect the
true difference between patients and control,
no difference here means inability to respond
to mycobacterial antigen. As an
immunological rule intracellular bacterial
infection causes induction in the immune
system represented by the expression of Th-1
response that secretes cytokines mainly IFN-
y which function to stimulate the
bactericidal activity of macrophage [23]. Thus
no elevation in the concentration of IFN-y in
TB patients reflects inability of those hosts to
respond to bacterial antigens which are
considered as immunological energy [24, 25].

The CD56 concentration in serum of TB
patients was 78.043ug/dl, while in controls
was 74.473pg/dl. TheCD56 was used in this
work as a marker for NK cells that plays a
direct role in both innate and specific
immunity [26]. In light of the fact that
natural killer (NK) cells can produce IFN-y
[27], express cytolytic activity and respond to
conserved  determinants of  microbial
pathogens through Toll-like and other innate
Immune receptors [28].This study
investigated whether these cells could
constitute one variable in the immune
response to M. tuberculosis. Human NK cells
display extensive phenotypic heterogeneity
and plasticity within and  between
individuals. For example, the level of CD56
surface expression discriminates NK cells
whose frequencies in the blood vary
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