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Abstract  

Background and objective: This study focused on the analysis and comparison of humoral 

immune response to Mycobacterium tuberculosis (MTB) cell wall fraction (CWF) and 

lipoarabinomannan (LAM) antigens. 

Methods: Sera from adult patients with active pulmonary tuberculosis and age and sex matched 

healthy individuals were tested for immunoglobulin (Ig) M and IgG antibodies to CWF and 

LAM by enzyme linked immunosorbent assay (ELISA). 

Results: The mean OD values of serum IgM and IgG antibodies against CWF of TB patients 

was not significantly (p=0.52, p=0.45) different from that of healthy control population. 

However, the mean OD values of serum IgM and IgG against LAM were significantly 

(p=0.049, p= 0.001) higher in TB cases than that of healthy individuals. 

Conclusion: The present study has revealed that IgM and IgG antibody to LAM may be used 

in serodiagnosis of TB while response to CWF in active TB case is restricted in our 

population. 
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Introduction 

Tuberculosis (TB) caused by Mycobacterium 

tuberculosis (MTB) is one of the leading causes of 

death in the world. The estimated incidence of TB 

and its annual mortality in Bangladesh is 225 and 

45 per 100,000 populations [1]. Early diagnosis 

and treatment of TB patients is crucial for the 

control of TB [2]. In the recent years, 

understanding of humoral immune response to 

MTB and the detection of MTB antigen specific 

antibodies has been an important tool in the 

diagnosis of TB cases [3]. This is particularly 

important for pediatric and extra pulmonary 

tuberculosis and in those unable to produce 

sputum. Thus, exploring the antibody response to 

defined MTB antigens might be of great benefit for 

early diagnosis and control of TB as well as to 

understand the immunity to tuberculous infection.  

The proteins of MTB induce a variable degree of 

humoral immune responses in infected people. The 

most studied proteins of MTB are ESAT-6 (early 

secretory antigen target), culture filtrate protein 

(CFP), 38kDa, 16kDa and Ag85 complex. Other 

MTB components eliciting humoral immune 

response are cell wall fraction (CWF) and 

lipoarabinomannan (LAM). The ability of these 

proteins to elicit serological response makes them 

to be utilized as the candidates for serodiagnosis of 

TB. Antigen85 complex, CFP and LAM of M. 

tuberculosis elicits detectable IgG response in 

tuberculosis patients. Sensitivity and specificity of 

assays utilizing antibodies to LAM ranged from 

80.3-93% and 91-100% respectively [4-7].  
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Many investigators assayed humoral immune 

response to mycobacterial antigens and evaluated 

different antigens as candidate for serodiagnostic 

test to detect active tubercular infection. The 

success is so far variable. But till today, there is no 

reported study on humoral immune response to 

CWF and LAM antigens in Bangladeshi population 

either with active tuberculosis or in healthy people. 

Therefore, the present study was undertaken to 

determine the antibody response to CWF and LAM 

antigens of MTB.  

 

Materials and methods  

The study was conducted in the Department of 

Microbiology, Bangladesh Institute of Research 

and Rehabilitation in Diabetes, Endocrine and 

Metabolic Disorders (BIRDEM), Dhaka. 

Informed consent was obtained from each of the 

participant. 

Study population: Adult patients with active 

pulmonary tuberculosis were enrolled in the study. 

Active TB was confirmed by clinical features, 

positive acid fast bacilli (AFB) in sputum smear 

and culture. Age and sex matched healthy 

individuals were enrolled in the study as healthy 

control. All the healthy individuals were BCG 

vaccinated and they did not have past history of TB 

or contact with known TB case. About 5 ml of 

blood was collected from each participant with 

aseptic precautions by venipuncture. The serum 

was immediately separated and stored at -200C 

until used.  

Antigens: Purified CWF and LAM antigens of 

MTB were used. The antigens were obtained from 

the Department of Microbiology, Immunology and 

Pathology, Colorado State University, 1682 

Campus Delivery, Fort Collins, CO 80523, USA. 

Detection of antibody by ELISA: IgM and IgG 

antibodies to CWF and LAM antigens were 

determined by enzyme linked immunosorbent assay 

(ELISA). ELISA was performed as described by 

Voller et al [8]. Briefly, the 96 well EIA plate was 

coated with respective antigen (CWF or LAM) at a 

concentration of 5µg/ml. The optimum working 

concentration of each antigen was predetermined 

by checkerboard method using antigen 

concentration of 2.5 µg/ml, 5 µg/ml and 10 µg/ml. 

Initially, checkerboard method was also used to 

optimize the working serum dilution (1:400 for 

IgM and 1:1600 for IgG). IgM or IgG anti-human-

HRP conjugate was used at a dilution of 1:5000 

(MP Biomedicals, USA). Absorbance optical 

density (OD) was read at 450nm in Human ELISA 

reader. 

Interpretation of the result: The concentration of 

antibody was expressed in OD at a particular 

dilution of both patient and healthy control samples. 

Significance of difference of mean OD value of IgM 

and IgG antibodies against respective antigens was 

calculated by independent student’s t test.  

 

 Results 

Antibody response to CWF and LAM was 

determined in sera of 30 confirmed cases of 

tuberculosis and 30 healthy subjects. Table-1 

shows the antibody response to CWF and LAM 

antigens. The mean OD values of serum IgM and 

IgG antibodies against CWF of TB patients was not 

significantly (p=0.52, p=0.45) different from that 

of healthy control population. The mean OD values 

of serum IgM and IgG against LAM were 

significantly (p=0.049, p= 0.001) higher in TB 

cases than that of healthy individuals. 

 

Table-1: Antibody response to CWF and LAM in 

tuberculosis and healthy participants 
 

Study 
population 

Antibody to (Mean OD±SE) 
CWF LAM 

IgM IgG IgM IgG 
TB patients 
n=30 

0.61±0.06 1.50±0.12 0.92±0.11 1.84±0.07 

Healthy  
n=30 

1.19±0.88 1.38±0.10 1.13±0.05 1.15±0.05 

p value P=0.52 0.45 0.065 p=0.0001 

 

Discussion 

Analysis of humoral immune response to different 

antigens of MTB is important to understand their 

role in immunity or susceptibility to mycobacterial 

infection. In view of this, attempt has been made to 

determine the humoral immune response to CWF 

and LAM antigens of MTB. 

It was found that the IgM and IgG antibody 

response to CWF were not significantly different in 

Mohiuddin M and Haq JA IMC J Med Sci 2016; 10(2): 58-60     59 



TB patients and healthy individuals. It is 

hypothesized that the individuals become probably 

susceptible to develop active tuberculosis or 

infection if they are unable to mount initial 

antibody response against this antigenic component 

of MTB. In other words, if anybody exposed to 

Mycobacterium may not develop active diseases if 

the individual is capable of mounting antibody 

response to CWF. Alternatively, CWF may not 

play any role in conferring immunity to MTB 

infection. 

In our study, the mean concentration of IgM 

antibody to LAM was similar in both TB patients 

and healthy individuals. The presence of such 

background IgM antibody to LAM in the healthy 

individuals might be due high endemicity of 

tuberculosis in the community and subclinical 

exposure to MTB earlier in life as Bangladesh is a 

high TB burden country. However, we observed 

significantly higher IgG response against LAM in 

active tuberculosis cases. Similar higher IgG 

antibody response to LAM has been found in 

patients with TB and is being used as a marker for 

serodiagnosis of TB [4-7, 9]. Significant IgG 

response to arabinomannan has been found 

following BCG vaccination indicating its role in 

defense against mycobacterial infection [10].  

The present study, therefore, revealed that IgM 

and IgG antibody to LAM may be used in 

serodiagnosis of TB while response to CWF in 

active TB case is restricted in our population. Lack 

of antibody response to some antigens may indicate 

underlying pathophysiology of MTB infection. 
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