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Dear Editor,
Tuberculosis is the second life-threatening infectious

disease in the world, which is caused by Mycobacterium tu-
berculosis complex (MTBC). It is estimated almost 2 billion
people are infected with M. tuberculosis (Mtb), with approx-
imately 5 - 10% of this population being involved with the
active form of tuberculosis. According to the World Health
Organization (WHO) report in 2016, about 10.4 million new
TB cases and 1.7 million deaths from TB occur around the
worldwide (1, 2). Human immunodeficiency virus (HIV)
plays an important role in susceptibility to tuberculosis.
Among new TB cases in 2016, 0.4 million was also contami-
nated with HIV accounting for 40% of all TB cases (1-3).

Mtb is a facultative intracellular pathogen that is re-
leased to the atmosphere by sneezing, coughing, and
aerosols of TB patients. When Mtb enters the lungs, it is
bordered by alveolar macrophages that uptake Mtb anti-
gens and act as Antigen Processing Cells (APCs), inducing
a cellular immune system especially Th1 to produce IFN-γ,
IL-2, and TNF-α for stoppingMtb replication phase and pro-
tective immunity against tuberculosis (4). Furthermore,
Th2 cells produce IL-4, IgE, and IgG, which are involved in
tuberculosis lesion. Given the literature, the complexities
of various cytokines and interleukins in TB-infected lungs,
particularly IL-4 and TNF-α, are responsible for the progres-
sion of fibrosis, decreasing Th1 activities, and downregulat-
ing the protective immune response combating Mtb (3, 5).
In recent decades, the role of Treg cells in microbial patho-
genesis has been focused by researchers and they have pro-
posed contrary hypotheses about the role of Treg in tuber-
culosis pathogenesis.

The class of T regulatory cells (Treg cells) is one of the
subsets of T-cells that lead to the suppressive immunity re-

sponse to self-antigens, decreasing Th1 immunity reaction,
a balance between immune system and recently, a role dur-
ing infections (6). The fork-head winged helix family tran-
scriptional repressor p3 (Foxp3) is an accurate indicator
for production and synthesis of CD25 + CD4 + Treg cells in
the human that can react with nuclear factor-kB (NF-kB)
and decrease the expression of immune-cytokines includ-
ing IL-2, IL-4, and IFN-γ, causing the decreased immune-
protective response against infectious diseases (6, 7). More-
over, Treg cells can express a surface protein as CTLA-4. This
surface protein can interact with CD80 and CD86, leading
to the prevention of Th1 activation and progression of in-
tracellular pathogens such as Mycobacterium tuberculosis
(3, 7). Therefore, researchers declare that Treg cells can in-
volve in tuberculosis pathogenesis by conducting several
studies to determine the role of Treg cells in the progres-
sion of tuberculosis.

Nowadays, several reports show that T-regulatory cells
increase in peripheral blood cell (PBC) specimens of TB-
active patients although the number of Treg cells is normal
or decreases in latent-TB infected (LTBI) individuals (8, 9).
In addition, several studies proved increasing CD4 + CD25
+ Foxp3 + Treg cells after BCG vaccination (10). Moreover,
in some experiments, comparing the expression amount
of the Foxp3 transcription factor between active and la-
tent forms of tuberculosis, the expression of Foxp3 tran-
scription factor was increased in active-TB patients (9). Ac-
cording to He et al., in some cases, Treg cells are not de-
tected in blood samples because of migrating to the lung
and accumulating in the site of infections (11). Sharma et
al. showed the high expression of the Foxp3 factor in tu-
berculosis site of infection leading to the production of
Treg cells around tuberculosis lesions (12). In contrast, sev-
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eral studies exist declaring that there is no significant dif-
ference in the expression amount of the Foxp3 transcrip-
tion factor between active-TB patients and healthy individ-
uals (3, 13). Furthermore, Burl et al. recently published a
report indicating decreasing Foxp3 in newly TB-diagnosed
patients (14). Ghazalsofala et al. reported the low expres-
sion of the Foxp3 factor in newly TB-diagnosed patients.
They proposed that Treg cells are migrated to the lymph
nodes, lung, and primary sites in initial stages in new-TB
patients (3).

In summary, almost one-third of the population is in-
fected with M.tb and 5 - 10% of these TB-infected people
change to active TB. Various hypotheses are proposed to
describe the reasons for this natural process. Treg cells
are considered as one of the best candidates for this phe-
nomenon but there are contrary results and confusing in-
formation about the role of T-regulatory cells in tubercu-
losis pathogenesis. It is essential to establish large exper-
iments to obtain more information about the role of Treg
cells among active-TB patients, latent-TB infected patients,
treated TB-patients, and normal groups.
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