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Mycobacterium tuberculosis is the main causal agent of 
tuberculosis among people around the world. According to the World 
Health Organization (WHO) in its 2011 report, M. tuberculosis causes 
more than 1.4 million deaths around the world each year. Moreover, an 
increase of mortality has been observed among people co-infected with 
HIV. M. tuberculosis is transmitted after inhalation of contaminated 
droplets that are deposited in the distal alveoli, in this region, alveolar 
macrophages and dendritic cells ingest the bacteria [1]. One of the 
main functions of these cells is to destroy the pathogen by forming 
intracellular compartments such as the phagosome. However, M. 
tuberculosis has the ability to modulate phagosome maturation and in 
consequence is in some instances not eliminated. 

For years, immunological studies have suggested that T-cell rather 
than B-cell mediated immunity is related with bacterial contention in 
animal models, and among infected people [1]. This bias can be justified 
by the fact that T cell mediated immunity is essential for containment 
of intracellular pathogens by several mechanisms. One of these 
mechanisms is related with CD4+ T helper cells. Studies in mice have 
suggested that an active CD4+ T helper cells 1 (Th1)-mediated response 
is essential for bacterial containment at the site of infection. This lineage 
of T cells is dependent of the presence of IL-12 (IL12p40/IL12p35, also 
named IL-12p70) that is mainly produced by antigen presenting cells 
such as Dendritic Cells (DCs), monocytes and macrophages; the last 
one, the principal host for M. tuberculosis. The secretion of IFN-γ 
characterizes Th1 population that in concert with other Th1 cytokines 
activates macrophages to destroy the bacteria. 

In recent years, a new CD4+ T cells lineage emerged from 
investigations related with autoimmune diseases and inflammation, 
independent of IFN-γ, first reported in mouse models, called Th17. 
Interleukin 17 production (family composed of 6 members IL-17A-F) 
and lack of IFN-γ secretion characterizes this T cell population. The 
presence of IL-23 (IL-12p40/IL-12p19) and small amounts of TGF-β 
and IL-6 are required for Th17 differentiation [2]. Evidence suggests 
that Th17 has a protective role when Th1-Th2 profiles are unable to act, 
for example against some extracellular pathogen and fungi. 

Recent research has tried to determine the role of this new T 
CD4+ population during the infection with M. tuberculosis. Evidences 
obtained thus far suggest that IL-17 is important during the first steps 
of infection. A mouse model deficient in IL-17 or IL-23 signaling is 
unable to control a high bacillary (103 CFU) dose infection with M. 
tuberculosis when infection proceeds via intratracheal [3], conversely 
to infection with a low dose (102 CFU) [4]. On the other hand, γδ T 
cells are part of the innate immunity system and are excellent producers 
of IL-17 after antigen exposure. It has been shown that these cells, 
after low or high mycobacterial dose exposure, increase significantly 
the production of IL-17 at the site of infection, and this production is 
dependent of the presence of IL-23 that is mainly produced by DCs.  
Moreover, the presence of IL-17 is associated with enhanced neutrophil 
recruitment that is dependent of the presence of IL-23. Neutrophil 
plays a controversial role during Mycobacterium tuberculosis infection 
[5], this kind of innate immune cells are recruited during the first 

hours after exposure and posses several mechanism of mycobacterial 
contention and elimination; for example, the production of 
antimicrobial peptides, secreting cytokines and chemokines for T cell 
activation, recruitment and granulome formation. However, it is well 
known that high accumulation of neutrophils at the site of infection is 
related with a bad prognosis and increased lung immunopathology due 
to extensive tissue damage. Furthermore, multiple immunizations with 
M. bovis BCG after Mycobacterium tuberculosis exposure increase 
Th17 response and tissue damage that is dependent of neutrophil 
recruitment. Interestingly, the same degree of immune protection but 
without tissue damage was seen in mice deficient of IL-23p19 [2].

The role of IL-17-secreting T cells during immune response to 
mycobacterial challenge or molecules is now being elucidated. Khader 
SA [6] and co-workers showed that vaccination of mice with a 20 amino 
acid peptide derived from the 6 kDa secreted protein ESAT-6, and 
restricted to I-Ab, induces IL-17 producing CD4+ T cells, which migrate 
to lungs after aerosol challenge with Mycobacterium tuberculosis 
H37Rv. Some chemokines such as CXCL9, CXCL10 and CXCL11 were 
expressed and are related with the accumulation of IL-17-producing T 
cells [6]. With these findings in mind, Chatterjee S [7] and co-workers, 
in an elegant work demonstrated that, ESAT-6 promotes the induction 
of Th17 cells via interaction with TLR-2/MyD88 signaling in DCs. 
The lack of RD1 in M. tuberculosis and BCG resulted in no increase 
of TGF-β and IL-6 production, cytokines that are necessary for Th17 
development; suggesting the importance of an intact RD1 region for an 
improved immune response [7].

In conclusion, although more in deep research is required for a real 
understanding of pathology related to Th17 immune response during 
tuberculosis, this knowledge must be taken into account for rational 
vaccine design. 
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