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ABSTRACT 
 

The research was done to evaluate the levels of IFN-γ, IL-6, IL- 10, iron status, hepcidin and 
haematological parameters of patients with pulmonary tuberculosis and human immunodeficiency 
virus in a tertiary hospital, Southeast, Nigeria. Four hundred (400) subjects aged 18-60 years were 
selected for this study. The participants comprised of PTB (200 subjects) and HIV (200 subjects). 
Whole blood of 7ml was collected from each participant; 4.5ml of blood was added to plain tubes 
for assay of cytokines, hepcidin and iron and 2.5ml for FBC, CD4 count and HIV screening. The 
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cytokines and hepcidin were determined using Melsin ELISA Kits and Teco Diagnostics kits used 
for iron. Full blood count was determined by automation using Mindray BC-5300. The study 
revealed significant difference in IFN-γ (P=0.000), IL-6 (P=0.000) IL-10 (P=0.001), hepcidin 
(P=0.016), TIBC (P=0.005), %TSA  (P=0.001), WBC (P=0.000), Neutrophils (P=0.000), 
Lymphocytes (P=0.000), Monocytes (,P=0.000), RBC (P=0.000), Haemoglobin (P=0.000), PCV 
(P=0.000), MCV (P=0.000), MCH (P=0.000), MCHC (P=0.000), Platelets (P=0.000), ESR 
(P=0.000)  and no significant difference in CD4 (P=0.605), Iron (P=0.787),Eosinophils (P=0.724), 
Basophil (P=0.869) when compared between  control and HIV subjects respectively. There were 
changes in the cytokines, hepcidin, TIBC, %TSA and haematological parameters studied in the 
subjects. There were increase in the levels of cytokines studied in patients with Pulmonary TB and 
HIV. The cytokines and hepcidin can be used as adjuncts to prognostic and diagnostic indicators 
as their levels decreased with increased duration of treatment of the patients. 
 

 
Keywords: Interferon-gamma; interleukin 6; interleukin 10; CD4; hepcidin; iron haematological 

parameters; pulmonary tuberculosis; human immunodeficiency virus. 
 

1. INTRODUCTION 
 
Pulmonary tuberculosis (TB) is a persistent 
bacterial illness produced by Mycobacterium 
tuberculosis (MTB) dense which usually attacks 
the lungs; (pulmonary TB (PTB), can affect other 
sites as well; (extra‑pulmonary TB (EPTB) as 
reported by Thumamo et al. [1]. Mycobacterium 
tuberculosis, the bacterium that leads to human 
pulmonary tuberculosis illness, is an ancient foe 
[2]. 
 
Pulmonary tuberculosis (PTB) is a universal 
community health threat and is the second major 
cause of mortality. All things being equal, the 
illness leads to mortality every 20 seconds [3,4]. 
Pulmonary tuberculosis is a high global health 
challenge in Nigeria with an anticipated 
occurrence of 616 cases per 100,000. 

 
Human immunodeficiency infection 
contamination is the main by and large important 
factor for the resurgence of pneumonic TB all 
inclusive and the significant explanation behind 
inability to accomplish set aspiratory tuberculosis 
control targets particularly in regions with high 
commonness[2]. Clinic records show that 
aspiratory tuberculosis and HIV have synergistic 
collaborations that rapidly quicken the decrease 
of the host resistant framework, emphasizing the 
movement of one another.  

 
There are barely any reports on have iron status 
at the hour of pneumonic tuberculosis analysis 
[5]. Friis et al. [6] in their examination detailed 
iron restricted erythropoiesis and sickliness of 
irritation during contaminations. As per them, 
disease frequently encourages a generous 
intense protein which prompts the sequestration 

of iron. In this examination, iron status was 
resolved to discover the distinction between 
patients with aspiratory tuberculosis and HIV 
contamination on iron status which may have a 
job in the pathogenesis of the diseases. 
Cytokines are significant immunomodulating 
specialists of invulnerable framework. Human 
immunodeficiency infection and aspiratory TB 
have been proposed to modify platelet populaces 
and change Th1/Th2 balance [7], which 
influences the course of pneumonic tuberculosis, 
clinical introduction, signs and side effects [8], 
prompting misdiagnosis or deferral in analysis of 
aspiratory tuberculosis [9]. Interleukin 6 (IL-6) is 
a proinflammatory cytokine that regulates various 
physiological processes (Tanaka and Kishimoto, 
2014). It plays a key role in the acute phase 
response and in the transition from acute to 
chronic inflammation [10]. Evidence has accrued 
to suggest that dysregulation of IL-6 production is 
a major contributor to the pathogenesis of 
chronic inflammatory diseases (Tanaka and 
Kishimoto, 2014; [11]. Human immunodeficiency 
virus (HIV) infection has long been shown to 
induce expression and secretion of IL-6 [12,13]. 
This study will find out the changes that may be 
associated to the IL-6 levels in pulmonary 
tuberculosis patients and HIV patients. It will be 
important to determine the changes the 2 
infections could cause to this cytokine. The lack 
of reliable biomarkers to indicate or predict the 
different clinical outcomes of M. tuberculosis  and 
HIV infections have been given as a key reason 
for the failure of developing new diagnostic and 
prognostic tolls, drugs and vaccines against 
tuberculosis [14]. 
 

The research was done to evaluate the levels of 
IFN-γ, IL-6, IL- 10, iron status, hepcidin and 
haematological parameters of patients with 
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pulmonary tuberculosis and human 
immunodeficiency virus in Southeast, Nigeria. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 
This examination was completed at the 
straightforwardly watched therapy short course 
Tuberculosis (TB Dabs) focus of Government 
Clinical Center, Umuahia. Abia State,          
Nigeria.  
 

2.2 Study Population and Enrolments 
 
A total of four hundred (400) subjects aged 18-60 
years were enlisted for this study. The 
participants were recruited by purposive 
sampling technique. The HIV and pulmonary 
tuberculosis subjects were recruited from the 
tuberculosis directly observed treatment, short 
course (TB-DOTS) clinic and HIV clinic based on 
sputum smear acid fast bacilli by Ziehl Neelsen’s 
stain and GeneXpert MTB/RIF assay and HIV 
screening tests, while apparently healthy age 
and sex matched subjects were recruited as 
controls. The subjects were grouped into: 
 
Group A: 200 TB subjects. 
Group B: 200 HIV subjects 
 

2.3 Selection Criteria 
 
2.3.1 Inclusion criteria 
 

I. Subjects of both sexes aged 18-60 years 
positive for Mycobacterium tuberculosis 
and HIV screening and confirmatory 
tests were included in the study. 

II. Those that gave consent were included. 
 
2.3.2 Exclusion criteria 
 
The following subjects were excluded 
 

a. Those that tested negative for pulmonary 
tuberculosis and HIV 

b. Pregnant women 
c. Diabetes mellitus patients 
d. Persons below 18 years and above 60 

years 
e. Those that did not give consent. 

 

2.4 Sample Collection 
 

Seven milliliters (7ml) of venous blood was 
collected from each subject and 2.5ml was 

dispensed into bottles containing di-potassium 
salt of ethylenediamine tetra-acetic acid (K2-
EDTA) at a concentration of 1.5mg/ml of blood 
and was used for full blood count, CD4 count and 
HIV screening. 
 
Also, 4.5ml was dispensed into plain tubes. 
Serum was obtained after clotting by spinning at 
3000 RPM for 10 minutes and was used for 
interferon gamma, interleukin-6, and interleukin-
10, iron and hepcidin determination. 
 
Three separate sputum samples (consisting of 
one early morning sample and two spot samples) 
were collected in a wide mouth container from 
the subjects for pulmonary tuberculosis 
diagnosis. 
The whole samples was analysed in Links 
Laboratory, Owerri by Sandwich ELISA method 
for interferon gamma, interleukins (6 and 10) and 
hepcidin and and HIV tests CD4 count, Full 
Blood count analysed in the Diagnostic 
Laboratory Unit, University Health Services 
Department of Michael Okpara University of 
Agriculture, Umudike, Abia State.Ziel Nelosn and 
GeneXpert were done in Federal Medical Centre, 
Umuahia, Abia State, Nigeria. 
 

2.5 Laboratory Procedures 
 
All reagents were commercially purchased and 
the manufacturer’s standard operating 
procedures were strictly adhered to. 
 

2.6 Labortory Determinations 
 
2.6.1  Ziehl-Nelson technique for 

Mycobacterium tuberculosis diagnosis 
[15] 

 
2.6.1.1 Procedure 
 

a. Smear Preparation: A piece of clean 
stick was used to transfer and spread 
sputum materials evenly covering an 
area of about 15-20mm diameter on a 
glass slide. The smear was air dried and 
labeled. 

b. Heat Fixation: The slide with the smear 
uppermost was rapidly passed three 
times through the flame of a Bunsen 
burner and was allowed to cool. 

c. Ziehl-Nelson Staining: The slide 
containing the smear was placed on a 
slide rack and the smear covered with 
carbol fuschin stain. The stain was 
heated until vapour just begins to rise. 
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The heated stain was allowed to remain 
on the slide for 5 minutes. The stain was 
washed off with clean water and then 
covered with 3% v/v acid alcohol for 5 
minutes or until smear is sufficiently 
decolourised, that is pale pink. The slide 
was washed off with clean water. The 
smear was covered with Methylene blue 
stain for 2 minutes and then washed off 
with clean water. The back of the slide 
was wiped clean and placed in a draining 
rack for the smear to air dry. 

d. Mycobacterium tuberculosis 
diagnosis: The smear was examined 
microscopically using the X100 oil 
immersion objective. Scanning of the 
smear was done systematically and 
when any definite red bacillus is seen, it 
was reported as AFB positive. 

 
2.6.2 GeneXpert method for detection of 

Mycobacterium tuberculosis and 
rifampicin resistance (GeneXpert 
MTB/FIF)  

 
2.6.2.1 Procedure 
 
The assay consists of a single-use multi-
chambered plastic catridge pre-loaded with the 
liquid buffers and lypholised reagent beads 
necessary for sample processing. 
 
2.6.2.2 DNA extraction and hemi-nested real-

time PCR 
 
Sputum samples were treated with the sample 
reagent (containing NaOH and isopropanol). The 
sample reagent was added in the ratio of 2:1 to 
the sputum sample and the closed specimen 
container was manually agitated twice during 15 
minutes of incubation at room temperature. 2ml 
of the treated sample was transferred into the 
catridge, the catridge was loaded into the 
GeneXpert instrument and automatic step 
completed the remaining assay steps. 
 
The assay catridge also contained lyophilized 
Bacillus globigii spores which served as an 
internal sample processing step and the resulting 
B.globigii DNA was amplified during PCR step. 
The standard user interface indicates the 
presence or absence of Mycobacterium 
tuberculosis, the presence or absence of 
rifampicin resistance and semi quantitative 
estimate of Mycobacterium tuberculosis 
concentration (high, medium, low and very low). 
Assays that are negative for Mycobacterium 

tuberculosis and also negative for B.globigii 
internal control was reported as invalid [36]. 
 
2.6.3 Determination of CD4 count by 

flowcytometery (Partec Cyflow counter), 
Germany 

 
2.6.3.1 Procedure 
 
All required reagents was brought to room 
temperature and 850µl of the count check bead 
green will be analysed to ensure that the cyflow 
machine is working properly. The desired 
numbers of rohren test tubes was placed in a test 
tube rack. 20µl of CD4 easy count kits (CD4 
Mab-PE) were pipetted into different test tubes 
labeled appropriately for the assay. Then, 20µl of 
blood sample was also pipette into each 
respective test tube and incubated in the dark for 
15 minutes at room temperature after mixing 
properly. This was followed by the addition of 
850 µl easy count. No lyse buffer was added to 
each test tube. This was mixed properly to avoid 
air bubbles and analysed on the Partec Cyflow. 
The result was displayed and copied from the 
screen. 
 
2.6.4 Full blood count by automation using 

Mindray BC-5300, China 
 
2.6.4.1 Procedure 
 
The sample is EDTA bottle was placed in the 
spiral mixer and allowed to mix very well. Whole 
blood mode was activated in the LCD screen, the 
sample no (code) was inputted via key board and 
then the key will be selected. Then the sample 
was mixed very well again and the cap was 
removed and inserted into the probe and the 
SART button was pressed. When the LCD 
screen displays ANALYSING; the sample was 
removed and recapped. The analyser was 
executed automatic analysis and displays the 
result on LCD screen. 
 
2.6.5 Determination of serum iron 

concentration by Ferozine method Teco 
Diagnostics (Iron/TIBC) Laketiew Ave, 
Acashein, CA 92807 

 
2.6.5.1 Procedure 
 
Iron free clean tubes were labeled as test, blank 
and standard. The 2.5ml of iron buffer reagent 
was added to all the labeled tubes. Also, 0.5ml of 
the samples was added to the respective tubes 
and was mixed. The reagent blank was used to 
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zero the spectrophotometer at 560nm. The 
absorbance of all tubes was read and value will 
be recorded (A1 reading). Then, 0.5ml of iron 
reagent was added to all the tubes and was 
mixed properly. The tubes were placed in a 
heating bath at 37

0
C for 10 minutes. The reagent 

blank was also used to zero the 
spectrophotometer at 560nm and another 
absorbance of all the tubes was read and the 
value obtained was recorded (A2 reading). 
 

2.6.5.2 Calculation 
 

Serum iron (µg/dl) = A2 Test-A1 Test x Con 
of A2 std-A1 std 

 

Where  
 

A1 Test= Absorbance of first reading of the 
test 
A2= Absorbance of the second reading of 
the test 
A1 std= Absorbance of the first reading of 
the standard 
A2 std= Absorbance of the second reading of 
the standard 

 

2.6.6 Determination of total iron binding 
capacityby Ferozine method of TECO 
diagnostics (Iron/TIBC) Laketiew Ave, 
Acashein, CA 92807 

 

2.6.6.1 Procedure 
 

Iron free clean test tubes were labeled as test, 
blank and standard and 0.2ml of unsaturated iron 
binding capacity buffer reagent was added to all 
the tubes according to the sample number, while 
10ml of iron free water was added to standard 
tube and was properly mixed. To the test 0.5ml 
of sample and 0.5ml iron standard were added to 
the test, and was properly mixed. The reagent 
blank was used to zero the spectrophotometer at 
560nm wavelength. The absorbance of the 
samples was read and recorded as A1 reading. 
Also 0.5ml iron standard tube and was properly 
mixed. To the test, 0.5ml of sample and 0.5ml 
iron standard were added to the test, and was 
properly mixed. The reagent blank was used to 
zero the spectrophotometer at 560nm 
wavelength. The absorbance of the samples was 
added to the tubes and was mixed properly and 
was placed in a heating bath at 37

0
C for 10 

minutes. The reagent blank was used to zero the 
spectrophotometer at 560nm and another 
reading was taken as the A2 reading. 
 

2.6.6.2 Calculation 
 

UIBC (µg/dl) = (Conc. Of std-A2 Test-A1 Test 
x Conc. Of std) / A2 std-A1 std 

TIBC (µg/dl)= Iron + UIBC 
Where A1 Test= Absorbance of first reading 
of the test 
A2= Absorbance of the second reading of the 
test 
A1 std= Absorbance of the first reading of the 
standard 
A2 std= Absorbance of the second reading of 
the standard 

 

2.6.7 Alere Determine HIV-1/2 Kit (Japan, Lot 
No: 84904k100a) for first Line HIV 
Screening test 

 

2.6.7.1 Procedure 
 

The desired numbers of test units from the test 
card were removed by bending and tearing at the 
perforation. The protective cover from each test 
was removed. About 50µl of sample (serum) was 
added to the sample pad and allowed to flow 
through the solid phase. The result was read 
within a 15 minutes. 
 
2.6.8 Uni-Gold

TM
 HIV (Trinity Biotech, Lot No: 

HIV7110042) for second line HIV 
Screening test 

 

2.6.8.1 Procedure 
 

Two drops of whole blood were applied to the 
sample port, followed by 2 drops of wash solution 
and was allowed to react. Antibodies of any 
immunoglobin class, specific to the recombinant 
HIV-1 or HIV-2 proteins reacted with the colloidal 
gold linked antigens. The antibody protein 
colloidal gold complex moves 
chromatographically along the membrane to the 
test and control regions of the test device. 
 

2.6.9 Chembio HIV ½ Stat-Pak (USA, Lot No: 
33020516) used as tie breaker 

 

2.6.9.1 Procedure 
 

With the sample loop provided, 5µl of the sample 
was taken and applied on the sample pad of the 
device. Then 3 drops (105µl) of the running 
buffer were added on the sample well also. The 
result was then read after 10 minutes. 
 

2.6.10 Human Interferon-gamma (IFN-γ) 
ELISA Kit by Melsin Medical Co 
Limited, Catalogue Number: EKHU-
0162 

 

2.6.10.1 Procedure 
 

Dilutions of standard was prepared to get a 
concentration of 240ng/l, 160ng/l, 80ng/l, 40ng/l 
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and 20ng/l. 50µl of standards were pipette into 
the standard wells. 10µ of test serum were 
added into each well. 40µl of sample diluents 
was added to the sample well. Sample blank was 
included (to contain only chromogen solution A 
and B, stop solution). 50µl of HRP-conjugate 
reagent was added to all wells except blank, 
covered with an adhesive strip and incubated for 
30 minutes at 37

0
C. It was washed for 4 times. 

50µl of chromogen solution A and 50µl of 
chromogen solution B was added to each well. 
They were mixed and incubated for 10 minutes 
at 37

0
C. 50µl of stop solution was added to each 

well. Optical density of the samples was read in a 
microtiter plate reader at 450nm wavelength 
within 15 minutes taking the blank well as zero 
concentration(Ifeanyi, O. E. 2020.). 
 
2.6.11 Interleukin 6 (IL-6) Assay Human 

Interleukin 6 commercial ELISA Kit by 
MELSIN Medical Co Limited was used. 
Catalogue Number: EKHU-0140 

 
2.6.11.1 Procedure 
 
Dilutions of standard was prepared to get a 
concentration of 240ng/l, 160ng/l, 80ng/l, 40ng/l 
and 20ng/l. 50µl of standards were pipette into 
the standard wells. 10µ of test serum were 
added into each well. 40µl of sample diluents 
was added to the sample well. Sample blank was 
included (to contain only chromogen solution A 
and B, stop solution). 50µl of HRP-conjugate 
reagent was added to all wells except blank, 
covered with an adhesive strip and incubated for 
30 minutes at 370C. It was washed for 4 times. 
50µl of chromogen solution A and 50µl of 
chromogen solution B was added to each well. 
They were mixed and incubated for 10 minutes 
at 37

0
C. 50µl of stop solution was added to each 

well. Optical density of the samples was read in a 
microtiter plate reader at 450nm wavelength 
within 15 minutes taking the blank well as zero 
concentration. 
 
2.6.12 Human Interleukin 10 (IL-10) Assay by 

commercial ELISA Kit by MELSIN 
Medical Co Limited was used. 
Catalogue Number: EKHU-0155 

 

2.6.12.1 Procedure 
 

Dilutions of standard was prepared to get a 
concentration of 240ng/l, 160ng/l, 80ng/l, 40ng/l 
and 20ng/l. 50µl of standards were pipette into 
the standard wells. 10µ of test serum were 
added into each well. 40µl of sample diluents 

was added to the sample well. Sample blank was 
included (to contain only chromogen solution A 
and B, stop solution). 50µl of HRP-conjugate 
reagent was added to all wells except blank, 
covered with an adhesive strip and incubated for 
30 minutes at 37

0
C. It was washed for 4 times. 

50µl of chromogen solution A and 50µl of 
chromogen solution B was added to each well. 
They were mixed and incubated for 10 minutes 
at 370C. 50µl of stop solution was added to each 
well. Optical density of the samples was read in a 
microtiter plate reader at 450nm wavelength 
within 15 minutes taking the blank well as zero 
concentration. 
  

2.6.13 Human Hepcidin (Hepc) ELISA Kit by 
MELSIN Medical Co Limited was used 
with Catalogue Number: EKHU-1674 

 

2.6.13.1 Procedure 
 

Dilutions of standard was prepared to get a 
concentration of 240ng/l, 160ng/l, 80ng/l, 40ng/l 
and 20ng/l. 50µl of standards were pipette into 
the standard wells. 10µ of test serum were 
added into each well. 40µl of sample diluents 
was added to the sample well. Sample blank was 
included (to contain only chromogen solution A 
and B, stop solution). 50µl of HRP-conjugate 
reagent was added to all wells except blank, 
covered with an adhesive strip and incubated for 
30 minutes at 37

0
C. It was washed for 4 times. 

50µl of chromogen solution A and 50µl of 
chromogen solution B was added to each well. 
They were mixed and incubated for 10 minutes 
at 370C. 50µl of stop solution was added to each 
well. Optical density of the samples was read in a 
microtiter plate reader at 450nm wavelength 
within 15 minutes taking the blank well as zero 
concentration. 
 

2.7 Statistical Analysis 
 

Data was analysed using statistical package for 
social science (SPSS) version 20. Student t-test 
was  the tool employed. Results were expressed 
as mean ± standard deviation and are presented 
in tables and significance level was set at P<0.05 
 

3. RESULTS 
 

The outcomes demonstrated distinction that was 
measurably critical (P<0.05) in IFN-γ 
(40.28±8.99pg/ml, 23.90±5.65pg/ml, P=0.000), 
IL-6 (12.46±3.29pg/ml, 9.93±1.53pg/ml, 
P=0.000) IL-10 (16.42±4.36pg/ml, 
13.51±3.40Pg/ml, P=0.001), hepcidin (35.59 
±10.68ng/ml, 30.23±10.2 5ng/ml, P=0.016), TIBC 
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(313.48 ±30.53µg/dl, 296.33±17.08µg/dl, 
P=0.005), %TSA (24.52±4.41%, 26.85 ±3.11%, 
P=0.001), WBC (5.40±0.89X 10

9
/L, 4.75±0.59 X 

10
9
/L, P=0.000), Neutrophils (58.77±4.36%, 

72.10±4.51%,P=0.000), Lymphocytes 
(30.33±7.49%, 20.85±4.43%,P=0.000), 
Monocytes (8.54±2.64%,4.08±1.02%,P=0.000), 
RBC (4.10±0.49 X 10

12
/L, 3.47±0.23 X 

10
12

/L,P=0.000), Hemoglobin (12.01±1.49g/dl, 
10.42±0.69g/dl, P=0.000), PCV (36.0±4.46%, 
31.35±2.11%, P=0.000), MCV (80.20±3.23fl, 
83.82±4.694fl, P=0.000), MCH (29.70±2.54Pg, 
27.59±1.63pg, P=0.000), MCHC 
(196.22±62.39g/l, 326.24±18.20g/l, P=0.000), 
Platelets (169.20±26.45 X 109/L, 217.74±31.84 X 
10

9
/L,P=0.000), ESR (34.28±10.29mm/hr, 

51.43±9.92mm/hr, P=0.000) and no noteworthy 
contrast (P>0.05) in CD4 (264.24 ±49.74Cells/L, 
292.39±123.49cells/L, P=0.605), Iron 
(77.19±12.94 µg/dl, 79.43±9.29 µg/dl, 
P=0.787),Eosinophils (1.19±0.69%,1.92±0.74%, 
P=0.724), Basophil (1.17±0.54%, 1.09±0.76%, 
P=0.869) when thought about among control and 
HIV subjects respectively.  
 

4. DISCUSSION 
 

There was increment in interferon-gamma in 
aspiratory TB patients contrasted with HIV 
patients. This shows Interferon-gamma may 

used more by Mycobacterium tuberculosis than 
HIV in the pathogenesis of the 2 diseases. This 
could be connected to aggravation and oxidation 
associated with these blend and arrival of 
interferon gamma as a damaged instrument by 
the body. Interferon gamma ought to be checked 
in aspiratory TB disease and ought to be focused 
over the span of treatment. Interferon gamma 
has been ensnared as the significant cytokine 
that is delivered in tuberculosis disease. There 
was increment in interleukin 6 in aspiratory TB 
patients contrasted with HIV patients.Interleukin 
6 is a pleiotropic cytokine and directs even 
hepcidin and thus iron which is pivotal to the 
pathogenesis of pneumonic TB. Transcriptional 
initiation of HIV by proinflammatory cytokine (IL-
6) depends on acceptance of atomic 
components, to be specific atomic factor (NF)- 
KB and NF-IL-6 [16]. Over the span of the 
administration of tuberculosis and HIV interleukin 
6 is a significant cytokine that ought to be 
observed. Immunological reaction in these 
diseases is significant as the transaction of these 
cytokines may effectively affect the patients. 
Interleukin 6 assumes a significant job in the 
intense stage reaction and in the change from 
intense to ceaseless aggravation (Kaplansaki et 
al., 2003). Proof has happened to propose that 
dysregulation of IL-6 creation is a significant 
supporter of the pathogenesis of ceaseless fiery 

                                           

Table 1. Comparism of mean ± SD values of interferon-gamma, IL-6, IL-10, cd4, hepcidin, iron, 
and some haematological parameters of PTB and HIV subjects 

 

Parameters TB HIV P-value 
IFN-γ(pg/ml) 40.28±8.99 23.90±5.65 0.000* 

IL-6(pg/ml) 12.46±3.29 9.93±1.53 0.000
*
 

IL-10(pg/ml) 16.42±4.36 13.51±3.40 0.001
*
 

CD4(cells/l) 264.24 ±49.74 292.39±123.49 0.605NS 
Hepcidin(ng/ml) 35.59 ±10.68 30.23±10.25 0.016

*
 

Iron(µg/dl) 77.19±12.94 79.43±9.29 0.787NS 
TIBC(µg/dl) 313.48 ±30.53 296.33±17.08 0.005

*
 

%TSA(%) 24.52±4.41 26.85 ±3.11 0.002* 
WBC(X 109/L) 5.40±0.89 4.75±0.59 0.000* 
Neu(%) 58.77±4.36 72.10±4.51 0.000

*
 

Lym(%) 30.33±7.49 20.85±4.43 0.000* 
Mon(%) 8.54±2.64 4.08±1.02 0.000

*
 

Eos(%) 1.19±0.69 1.92±0.74 0.724NS 
Bas(%) 1.17±0.54 1.09±0.76 0.869

NS
 

RBC( X 10
12

/L) 4.10±0.49 3.47±0.23 0.000
*
 

Hb(g/dl) 12.01±1.49 10.42±0.69 0.000* 
PCV(%) 36.0±4.46 31.35±2.11 0.000

*
 

MCV(fl) 80.20±3.23 83.82±4.69 0.000* 
MCH(pg) 29.70±2.54 27.59±1.63 0.000

*
 

MCHC(g/l) 196.22±62.39 326.24±18.20 0.000
*
 

Plt(X 109/L) 169.20±26.45 217.74±31.84 0.000* 
ESR(mm/hr 34.28±10.29 51.43±9.92 0.000

*
 

Significant level - *P < 0.05, Ns - Not significant (P > 0.05) 
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and immune system sicknesses [11]. This can be 
a subordinate to biomarker in the                   
conclusion and prognostic screen of the 
advancement of the infection just as the fix of the 
ailment.  
 
The investigation indicated increment in 
interleukin 10 in aspiratory TB patients 
contrasted with HIV patients. The expansion 
could used to direct the increment in the 
provocative cytokines which can influence the 
insusceptible reaction and recuperation of the 
patients. A few works have uncovered that when 
tuberculosis contamination happens, an 
assortment of professional and calming cytokines 
are created at ailment destinations and afterward 
delivered into dissemination [17], Deveci et al. 
[18]. Interleukin 10 (IL-10) is one of the most 
significant mitigating cytokines answered to 
influence numerous cell types, including 
macrophages, monocytes, dendritic cells, CD4 
Immune system microorganisms and Disc 8 
Lymphocytes [19]. The prevailing capacity of IL-
10 is to down-manage the resistant reaction and 
cutoff tissue injury. Interleukin 10 is one of the 
most significant mitigating cytokines answered to 
restrain CD4 + Lymphocyte reactions by 
repressing APC capacity of cells tainted with 
mycobacteria [20]. This height of IL-10 assists 
with controlling the raised fiery cytokines to 
forestall tissue harm in the patients. The free 
radicals delivered over the span of these 
contaminations may influence the arrival of these 
cytokines and thus influence the prosperity of the 
patients.  
 
CD4 is significant in getting to the insusceptible 
level particularly in HIV contamination since HIV 
assaults CD4 presenting the body to a great deal 
of sharp diseases. The CD4 include 
demonstrated no change in aspiratory TB and 
HIV. This show the two contaminations have no 
distinction in the CD4 consider of when looked at 
as a part of the patients of the 2 diseases. CD4 is 
a significant invulnerable arm that the body 
utilizes in protecting itself against these 
operators. The degree of CD4 was                   
higher in HIV bunch than aspiratory TB yet was 
not huge.  
 
The investigation indicated increment in hepcidin 
in patients with aspiratory TB contrasted with HIV 
patients. This implies hepcidin might be used 
more in the pathogenesis of aspiratory TB and 
ought to be observed to control the iron status 
which could influence the result of pneumonic 
tuberculosis. Hepcidin is the primary hormone 

that controls the union and arrival of iron in the 
body. Hepcidin is an intense stage reactant 
peptide that is the focal controller of iron 
homeostasis, and its appearance is tweaked by a 
few elements, including body iron status and 
hypoxia [21]. Also, contaminations and irritation 
may animate hepcidin articulation by 
hepatocytes, a cycle that is intervened by means 
of proinflammatory cytokines, generally 
interleukin 6 (IL-6), and motioning through the 
Detail 3 pathway [22,23].  
 
The examination uncovered no adjustment in the 
degree of serum iron in pneumonic TB 
contrasted with the HIV gathering. The 2 
diseases have no noteworthy changes in the 
serum iron level.  
 
Aspiratory tuberculosis and HIV has been 
accounted for to apply assortments of 
hematological impacts [24]. Erythrocyte 
sedimentation rate has been accounted for to be 
brought up in contaminations and irritations 
which could be connected to raised union of 
intense stage proteins generally observed in 
incessant diseases and arrival of proteins by 
Mycobacterium tuberculosis into the course. This 
expansion in ESR raises plasma consistency 
coming about to inadequate perfusion [25] and 
infers expanded rheology of blood in 
tuberculosis.  
 
The investigation indicated increment in WBC, 
lymphocytes and monocytes and abatement in 
neutrophils in aspiratory TB patients contrasted 
with the HIV patients separately. Despite the fact 
that the pneumonic TB suppressively affects 
lymphocyte, however from this investigation, it 
was seen that HIV contamination has more 
significant suppressive impacts on lymphocyte. 
Aspiratory tuberculosis has been accounted for 
to autonomously smother lymphocytes, 
subsequently exacerbating HIV-related 
immunosuppression. As treatment watches out 
for this oddity, instant and early finding of 
pneumonic TB is significant. Lymphocyte 
consider could be utilized a rough proportion of 
sickness movement during HIV contamination 
[26]. Different scientists have demonstrated that 
lymphocyte consider could serve a modest 
research center pointer to assist doctors with 
anticipating treatment disappointment and 
furthermore movement to Helps. A decrease in 
lymphocyte may show progressed HIV disease, 
reflect consumption of CD4 T lymphocytes, 
improved immunosuppression and frailty          
[27,28].  
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The outcomes demonstrated change that was 
factually critical in Red platelet, hemoglobin and 
pressed cell volume and other red cell files which 
might be the reason for pallor for the most part 
observed in pneumonic TB and HIV patients. The 
potential components for the improvement of 
weakness during aspiratory TB contamination 
and HIV might be because of dietary inadequacy, 
hindered iron usage, malabsorption, bone 
marrow granuloma and abbreviated term of RBC 
endurance [29]. Weiss [30], Mean [31] and 
Nemeth et al. [32] clarified the instrument 
causing sickliness in aspiratory TB, saying that 
the attack of microorganisms prompts initiation of 
T-lymphocyte and macrophages, which actuate 
the creation of the cytokines like interferon 
gamma( IFN-ᵞ) and interleukin 6 (IL-6) which with 
their items will redirect iron into iron stores in the 
reticuloendothelial framework bringing about 
diminished iron focuses in the plasma 
accordingly restricting its accessibility to red cells 
for hemoglobin amalgamation, restraint of 
erythroid forebear cell expansion and unseemly 
creation and movement of erythropoietin which 
may prompt weakness upheld reaction of the 
bone marrow to paleness. The examination 
demonstrated distinction that was measurably 
critical in interferon-gamma, IL-6 IL-10, hepcidin, 
TIBC, %TSA, WBC, Neutrophils, Lymphocytes, 
Monocytes, RBC, Hemoglobin, PCV, MCV, 
MCH, MCHC, Platelets, ESR and no huge 
contrast in CD4, Iron, Eosinophils, Basophil of 
patients with aspiratory TB contrasted with HIV 
subjects separately. 
 

5. CONCLUSION 
 

The investigation demonstrated contrast that was 
factually critical in interferon-gamma, IL-6 IL-10, 
hepcidin, TIBC, %TSA, WBC, Neutrophils, 
Lymphocytes, Monocytes, RBC, Hemoglobin, 
PCV, MCV, MCH, MCHC, Platelets, ESR and no 
huge distinction in CD4, Iron, Eosinophils, 
Basophil when thought about between 
pneumonic TB and HIV subjects separately.  
 

There were increment in the degrees of 
cytokines concentrated in patients with 
Pneumonic TB and HIV. The cytokines and 
hepcidin can be utilized as assistants to 
prognostic and indicative markers as their levels 
diminished with expanded length of treatment of 
the patients. 
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