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Summary
The pathogen Mycobacterium tuberculosis (Mtb) is an infectious 
agent of tuberculosis.  According to WHO report it is estimated 
that in 22 high burden of countries, there are 88% of TB cases and 
it is also estimated that 1/3 population of the planet is anchor 
with this bacterium [1].  Mtb modify immune system of host so 
that it can survive and maintain its growth in long term.  Mtb 
can persist inside host for decades undetected encased within 
an organized immune cells leading to formation of inflammatory 
structure called granuloma. There is no biomarker for this 
disease progression because yet the systemic immune response 
is comparable in those individual developing disease versus those 
with effective containment [2].  M. tuberculosis is an intracellular, 
pathogenic causative agent of TB that infects macrophages 
primarily and survives in infected host macrophage cells for long 
time.  The host-pathogen interaction is the initial step to the 
disease progression that facilitates the binding of host cell and 
Mycobacterium.  When the M.tuberculosisis inhaled and reaches 
to the lung, it is internalized by the lung macrophages.  At infection 
site there is accumulation of macrophages, lymphocytes and 
dendrite cells, to form the granulomas, which is a pathological 
feature of TB [3].  Macrophages play an important role in the 
immune response to infection with Mycobacterium tuberculosis.  
Tuberculosis (TB) is characterized by the interaction in between 
the bacilli and granulomas in alveolar macrophage within the host.  

The macrophage with the large number of lipid-free vacuoles 
and filled with the lipid-containing bodies is known as foamy 
macrophages (FMs), which found in the granulomatous structure 
during latent stage of disease [4]. The basic roles of these foamy 
macrophages are to serve as a rich nutrient reservoir. In foamy 
macrophages the cell is surrounded by the rim of lymphocytes, 
and later the coat of fibroblasts encloses it [5].   Within the human 
granulomas structures, M. tuberculosis has the long chain of fatty 
acid and the mycolic acid (MA) which differentiates the human 
monocyte-derived macrophages into FMs.  In a recent study it 
has been shown that FMs plays a vital role in survival strategies in 
human granulomas during Mtb infection and also it displays that 
only highly virulent mycobacterium like M. tuberculosis and M. 
Avium, can induce the formation of FMs in mature granulomas 
not in saprophytic type like M. smegmatis [6].  The Oxygenated 
mycolic acid, produced by these pathogenic species, which is 
responsible for the formation of the FMs. The direct role of the 
oxygenated mycolic acid is independently formed the appearance 
and the stage of the disease [7].  In FMs the ingested Mtb was 
not killed but instead exists in the non-replicating state and also 
over-expressed dormancy gene. In foamy macrophages, the 
engulfed Mtb-containing phagosome migrates towards the lipid 
bodies, so in lipid bodies bacteria are free and favoring bacilli’s 
access for nutrient.  From these facts it is estimated that the FMs 
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Abstract
Tuberculosis is becoming an emergency in modern era with its effective 
sustainability in human host.  Pathogenicity of its causing factor Mycobacterium 
tuberculosis is very effective and variable.  Alveolar macrophages which provide 
innate immunity to host, are the target cells of bacilli.  As TB infection is categorised 
in two phases: early and latent phase, granuloma is the major characteristic feature 
of latent phase and maintenance of latency is dependent on foamy macrophages 
(FMs). Foamy macrophages are providing the environment which is essential for 
bacilli to survive and escape from host immune system for longer time.  FMs are 
the source of fatty acids in the form of triacylglycerol (TAG) as bacilli enzyme tgs1 
is used in converting host fatty acids into TAG.  FMs require more attention to gain 
knowledge regarding dormancy of Mtb and survivality.
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could form the secure source of nutrition for tubercle bacilli [8].  
Previously it was suggested that post primary tuberculosis start 
as the lipid pneumonia as it was observed that lipid droplets are 
aggregate in alveolar macrophages in TB patients [9,10].  Based 
on observations it is proposed that in adipose tissue of mammals, 
seed oils of plant and the lipid insulin bodies in prokaryotes, the 
fatty acid are generally stored in the form of triacylglycerol (TAG) 
as it is recommended that it serves as storage form of energy.  In 
the same manner it assumed that probably TAG behaves as the 
energy source for the latent Mtb. TAG accumulation is the critical 
event for the Mtb dormancy which depicts the importance 
of enzyme triacylglycerol synthase 1 (tgs1).  Tgs1 serve as the 
primary contributor in TAG synthesis within the pathogen, as it 
shows in a study that deletion of tgs1 led to the complete loss of 
the TAG accumulation by Mtb [11-13]. 

It has been also reported that in hypoxic condition in lipid anchored 
FMs in granuloma contain large amount of TAG which provide 
lipid rich environment to Mtb for survival and proper growth.  The 
oxygen concentration is much lower in phagosome of activated 
macrophage in comparison of extracellular oxygen concentration 
[14]. In granuloma, TAG enriched environment promote Mtb to 
switch into latent state [15].  It is also demonstrated that Mtb 

accumulate TAG by the import of host derived fatty acids and the 
composition of Mtb TAG is much similar to host TAG. Mtb resides 
in lipid loaded macrophage gather neutral lipid by which it loses 
its acid fastness [16-18].

From the above discussion it is concluded that foamy macrophages 
which is made up of fatty acid, involve in the pathogenesis of 
Mtb.  FMs have a major role in maintaining latent phase of Mtb 
as it serves as a reservoir of energy source. Role of oxygenated 
mycolic acid is significant in the formation of FMs. FMs are 
characterized by the accumulation of TAG, hypoxic conditions, 
and activity of tgs1.  All the above conditions are requiring for 
the transition of Mtb into latent phage. How the Bacilli of Mtb 
survives in various stressful conditions is still a mysterious 
question. There are several signaling aspects are involve in the 
phase conversion of Mtb which needed more profound research 
to elaborate various new facet of Mtb pathogenesis.
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