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Editorial on the Research Topic

The importance of Th17/Treg cells imbalance in asthma and COPD
development and progression

In the current Research Topic of Frontiers in Immunology, clinical and experimental
studies describe the Th17/T regulatory cell imbalance in both COPD and asthma,
highlighting how a failure in inflammatory control mediated by T regulatory (Treg) cells
can affect the physiopathology of these lung diseases.

CD4+ T cells, depending on the cytokines present in the microenvironment, can
differentiate into T-helper subtypes (Thl, Th2, Th17, and T-regulatory cells) (1). Most
studies in asthma describe a central role of Th2 cells and their related cytokines (IL-4,
IL13, and IL-5) (Leon et al.). In COPD, Th17 cells and IL-17 have been described both in
the disease progression as well as in bacterial infections that lead to COPD exacerbation
(2). Only in recent years have Th17 cells been also described in airways of patients with
asthma who also showed increased amounts of neutrophils and did not respond to
classical therapy (3, 4).

Treg cells are recognized by suppressing inflammatory responses through anti-
inflammatory cytokine release such as IL-10 and transforming growth factor-B (TGF-b)
(1). Additionally, some studies have demonstrated the importance of these cells as well as
their anti-inflammatory interleukins in preventing the development and progression of
asthma and COPD (5, 6, Dai et al.; Shen et al.).

Clinical and experimental studies in COPD do not show a decrease in Treg cell levels,
but lower expression of IL-10 is often observed (1). In a temporal study, Ito et al. (7)
detected a decrease in IL-10 positive cells in parenchyma followed by an increase in IL-17
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positive cells. Additionally, they demonstrated a decrease in Treg
cells only in the first stages of COPD development. Latterly, the
level of these cells reaches the values observed in control groups,
with no COPD induction. These data corroborate with a study
from Cervilha DAB et al. (2), which showed in an experimental
model of COPD exacerbation that the inflammatory response
was characterized by an increase in Th17 cytokine levels and a
decrease in IL10 positive cells, even though there was Treg cell
differentiation. Furthermore, Lourengo JD et al. (1) evaluated the
gene expression of intracellular proteins and related cytokines
involved in Th17/Treg responses in both mild and moderate
COPD patients, comparing local and systemic responses. They
showed that intracellular signaling for the Th17 response was
present at the early stages of this disease. Th17 markers could be
found in lung samples from mild COPD, whereas, in moderate
stages, they were observed also in blood samples. Regarding the
Treg response, they showed that despite the increase in markers
for Treg cell differentiation in the different COPD stages in both
lung and blood samples, a decrease in IL10 levels was detected in
patients in advanced stages of this disease.

In an experimental model of asthma, de Brito et al. showed
that a treatment with photobiomodulation increased the IL-10
release as well as Treg cells in the bronchoalveolar lavage,
attenuating the inflammatory response's functional and
structural changes. Previously, Camargo et al. (8) showed in a
murine model exacerbated by LPS that the inhibition of IL-17
controlled the airway inflammation, remodeling, and the
oxidative stress mechanism by the attenuation of the forkhead
helix transcription factor (Foxp3) expression that has been
considered a specific molecular marker for Treg cells.

The decrease in IL-10 expression that benefits the
inflammatory development and progression is described in
articles both in COPD and asthma, revealing that the total
amount of Treg cells is not the key, but the functionality of
these cells is central to any effect. Treg cell differentiation and
development as well as the maintenance of their function depend
on the Foxp3 expression. However, this transcription factor
expression is also significantly upregulated in effector T cells,
which do not have immunomodulatory capacity. Thus, the role
of Foxp3 as a specific marker for Treg has been increasingly
questioned, and it is still uncertain if there are specific molecular
markers that are expressed only in Treg cells (9). Meanwhile,
there are different clinical and experimental studies that are
using a combination of different molecular markers expressed
for Treg cells to identify their immunosuppressive activity.

Shen et al. showed that the pathogenesis of allergic asthma
may be associated with CCR6+Treg cell recruitment. CCR6 is a
G protein—coupled chemokine receptor expressed on several
types of immune cells, including Th17 and Treg cells (10-12).
These authors showed that there is an increase in CCR6+Treg
cell migration from peripheral blood to the airways, probably via
CCL20 signaling. However, in the airways, CCR6+Treg cells are
incapable of attenuating allergic inflammation, since there is an
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increase in pro-inflammatory cytokines that leads to the
conversion of Treg cells into Th17-like cells. Similarly, Dai et
al. showed that a combination of ICS/LABA and subcutaneous
immunotherapy reduced the percentage of Th17 cells and the
serum IL-17 level, as well as decreased the Th17/Treg ratio in
house dust mites (HDM) asthmatic allergic children.
Furthermore, they observed elevated percentages of Treg cells
and IL-10 levels in these patients.

Beyond the importance in defining the different immune cell
subtypes, there is an increasing interest to better understand how
molecular markers could define distinct stages of diseases, such
as asthma. Considering that the importance of Thl, Th2, and
Th17 in severe asthma has been described, Adel-Patient et al.
performed the analysis of immune markers for these responses
in blood and bronchoalveolar lavage fluid (BAL) comparing
severe asthmatics with control subjects with chronic respiratory
disorders other than asthma. After performing multivariate
analysis on these data, they identified possible targets to
characterize an immune signature for severe asthmatics. They
found that children with severe asthma showed a mixed Thl1/
Th2 profile in BAL with non-neutrophilic environment that was
clearly different from control subjects.

The recent findings described in this Research Topic
reinforce the evidence that a failure in IL-10 release depends
not only on Treg differentiation but mainly also on the cytokines
present in the microenvironment that drives cell differentiation
to determine the functionality of these cells. Further studies are
necessary to better define the role of these different phenotypes
in COPD and asthma development.
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