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Tuberculosis remains a public health problem worldwide, even with the advance in

new diagnostic methods, the mechanism of interaction between M. tuberculosis and the
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host’s immune system is still not fully elucidated.

Introduction

Tuberculosis is a leading cause of morbidity and mortality in
the world. About a quarter of the world’s population is estimated to
be infected with Mycobacterium tuberculosis. Globally, an estimated
10.0 million (range, 8.9-11.0 million) people fell ill with TB and 3
million deaths a year [1]. This disease is caused by Mycobacterium
tuberculosis, an acid-fast bacillus that is transmitted primarily
via the respiratory route and is spread when people who are
sick with tuberculosis expel into the air mainly during coughing.
Infection occurs in the lungs, but the organism can seed any
organ via hematogenous spread. However, only a small minority
of individuals with latent infection with M. tuberculosis develop
active disease [2]. The clinical manifestations of tuberculosis
represent a complex interaction between the causative organism,
Mycobacterium tuberculosis, and the human host immune response.

Host Response

The lung is typically the port of entry and site of active disease
although all other organs can be afflicted. An individual with active
pulmonary tuberculosis expels small droplets containing tubercle
bacilli, which can be inhaled by another individual. If these small
droplets enter the alveolar space, they are engulf by pulmonary
dendritic cells and macrophages. Some infected macrophages
will remain in the lung tissue while some infected dendritic cells
will migrate to the draining lymph nodes. T cells in the draining

lymph nodes will be activated and on migration recognize the
mycobacterial foci in the lung [2,3]. Entry of mycobacteria into
phagocytic cells can occur through binding to multiple receptors, all
leading to the delivery of the bacilli into macrophage phagosomes.
Alveolar macrophages have been shown to play an essential role in
the elimination of bacillus; and is considered the first cell population
to interact with the tubercle bacillus. Following phagocytosis and
replication of pathogenic mycobacteria within macrophages, the
infected cells migrate into tissues where additional immune cells
are recruited to form a granuloma; this consists predominantly of T
cellsand M. tuberculosis-infected macrophages[2,4]. Granulomatous
lesions form and contain the bacteria, preventing development of
active disease. The granuloma subsequently develops central areas
of necrosis, resulting in the death of the majority of the bacteria and
destruction of the surrounding host tissue.

The surviving bacilli exist in a latent state and can become
reactivated to develop active disease. The success of pathogenic
mycobacteria is largely attributed to their capacity to avoid
destruction within host immune cells, in particular macrophages
[4]. Protective anti-mycobacterial immune response involves
mainly T lymphocytes activating the macrophages and their
microbicidal functions through the release of cytokines. This
leads to the formation of granulomas, crucial to the containment
of mycobacteria. Macrophages/dendritic cells are found in the
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centre of these granulomas, along with mycobacteria surrounded
by T lymphocytes which provide the proper activation [3,5]. The
interaction between the host and the pathogen occurs on different
scales. These range from molecular interactions, including, for
example, the recognition of specific molecular patterns on innate
immune cells by Toll-like receptors, to interactions between
individual cells, which, in turn, can range from the phagocytosis of
bacteria by macrophages to the spread of disease through a host
population and the emergence of different strains of pathogens in
response to different host conditions [6].

Conclusion

Tuberculosis is an ancient disease that afflicts the world,

understanding the immunopathogenesis of this disease is

important for the development of more effective control measures,

and novel treatment strategies.
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