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Guest editorial

T 1/T 17 cells in organic dust–induced airway disease
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Most asthma, including occupational and environmental asthma,
is thought to be a TH2 cell–driven disease. Recent evidence has
indicated other T cells also contribute to the development of
asthma.1 In this issue of the Annals, Poole and colleagues2 reported
the polarization of �� T-cell (most T cells are �� T cells, which
express �� heterodimeric T-cell receptors) subsets TH1/TH17 in
organic dust–induced airwaydisease. A better understanding of the
function of T-cell subsets in organic dust exposure–associated lung
disordermay help design targeted therapy. TH17 cells and interleu-
kin 17 (IL-17) have been proposed to play a role in several mouse
models of asthma. However, some of the data from these animal
models are conflicting. These controversial results have suggested
some doubt about a true environmental effect on airway disease.
Moreover, little is known about potential specific determinants of
airway disease in the farm environment.

In this issue of the Annals, Poole and colleagues2 used a mouse
airway disease model that involved exposing the animals to or-
ganic dust extract from a swine confinement facility. The authors
make a valuable contributionwith their study because it highlights
the local proinflammatory cellular and molecular players in the
development of farm occupational asthma. The authors demon-
strate the TH1/TH17 polarized microenvironment in the lung and
establish that production of lung parenchymalmononuclear aggre-
gates andperibronchiolar inflammation after dust extract exposure
is �� T-cell dependent. More interestingly, similar to the effect of
dust extract on T-cell distribution, exposure to peptidoglycan, a
major component of large animal farming organic dusts, results in a
robust increase in TH17 and interferon �–secreting TH1 cells. These
data are in line with a recent report that IL-17 produced by TH17
cells contributes to allergen-induced airway hyperresponsiveness
through direct effects on airway smooth muscle.3 Moreover, a re-
cent study by Quan et al4 assessed the role of IL-17 in an allergic
rhinitis mouse model. Compared with wild-type mice, IL-17-
deficient mice showed significantly weakened allergic symptoms,
lower serum IgE levels, anddecreased eosinophil infiltration locally
into the nasal mucosa.

This study raises several interesting issues, including the signif-
icant role of TH1/TH17 subsets in organic dust exposure–associated
airway disease and the potential of using TH1/TH17-targeted ther-
apies to treat organic dust–associated airway disease.

The strength of this study also lies in the fact that the authors are
creative enough to challenge the well-established role of TH2 po-
larization and endotoxin in occupational airway disease. Therefore,
probably more interestingly, the authors found that peptidoglycan
alone can induce the polarization of TH1/TH17 cells in the lung.2 As
mentioned, endotoxin has been widely recognized to play an im-
portant role in mediating airway disease–associated inflamma-
tion.5 It enhances airway phagocyte and antigen presentation sur-

face markers, including Fc receptor, CD86, and HLA-DR. Surprising
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o many, despite numerous reports on the association between
ndotoxin and inflammatory airway disease including asthma, it
as documented in a clinical study that childhood environmental
xposure to endotoxin may have a crucial role in the development
f tolerance to ubiquitous allergens found in natural environ-
ents.6 It would be extremely interesting to understand the inter-
lay between peptidoglycan, which is amajor component of gram-
ositive bacterial cell wall, and endotoxin in immune response. It is
easonable to suspect that early exposure of endotoxinmay induce
ross-tolerance to peptidoglycan.On the other hand, peptidoglycan
esembles the proinflammatory activity of endotoxin through a
istinctive Toll-like receptor 2 (TLR2) pathway. It would also be
nteresting to investigate the potential synergistic effect of endo-
oxin and peptidoglycan in the animal model presented by Poole
nd colleagues.2 Peptidoglycan is a TLR2 pathway agonist. Previ-
usly, a report7 used peptidoglycan onwild-type and TLR-deficient
ice and demonstrated that in wild-type mice peptidoglycan re-
embled dust extract–induced responses, in agreement with the
eport by Poole et al in this issue of the Annals.2 In contrast, TLR2-
eficientmice have reduced lung pathogenesis after peptidoglycan
xposure, which indicates the role of TLR2 in regulating organic
ust–induced airway inflammation and farming occupational–
ssociated airway inflammatory diseases.
Themerit of this study also includes the characterization of �� T

ells in both dust extract– and peptidoglycan-induced polarization
f TH1/TH17 microenvironment characterized by the cytokine mi-
ieu and lung pathogenesis.2 Thus, identifying the cell-cell interac-
ion, transcriptional machinery, and the various signaling cascades
hatmodulate thedynamic andprecise T-cell response, particularly
egulatory T cells8 and TH17 to organic dust and peptidoglycan,
ould greatly advance our understanding of how this mixed TH1/
H17 polarization contributes to promoting lung inflammation in
ccupational and environmental airway disease. This work has
emonstrated therapeutic possibilities for gram-positive bacterial
ell wall–associated clinical disorders.

Duncheng Wang, PhD
Research and Development, Canadian Blood Services

Centre for Blood Research
University of British Columbia

2350 Health Sciences Mall
Vancouver, British Columbia, Canada

wangdan@mail.ubc.ca

eferences

1] Lloyd CM, Hessel EM. Functions of T cells in asthma: more than just T(H)2 cells.
Nat Rev Immunol. 2010;10:838–848.

2] Poole JA, Gleason AM, Bauer C, et al. �� T cells and a mixed TH1/TH17 response

are important in organic dust–induced airway disease. Ann Allergy Asthma
Immunol. 2012 (this issue).

munology. Published by Elsevier Inc. All rights reserved.

mailto:wangdan@mail.ubc.ca
http://www.sciencedirect.com/science/journal/01678809/
http://dx.doi.org/10.1016/j.anai.2012.07.028


[

[

D. Wang / Ann Allergy Asthma Immunol xx (2012) xxx2
[3] KudoM, Melton AC, Chen C, et al. IL-17A produced by alphabeta T cells drives
airway hyper-responsiveness in mice and enhances mouse and human air-
way smooth muscle contraction. Nat Med. 2012;18:547–554.

[4] Quan SH, Zhang YL, Han DH, et al. Contribution of interleukin 17A to the
development and regulation of allergic inflammation in amurine allergic rhini-
tis model. Ann Allergy Asthma Immunol. 2012;108:342–350.
[5] Alexis NE, Brickey WJ, Lay JC, et al. Development of an inhaled endotoxin
challenge protocol for characterizing evoked cell surface phenotype and

[

genomic responses of airway cells in allergic individuals. Ann Allergy Asthma
Immunol. 2008;100:206–215.

6] Braun-Fahrlander C, Riedler J, Herz U, et al. Environmental exposure to endotoxin
and its relation to asthma in school-age children.NEngl JMed. 2002;347:869–877.

7] Poole JA, Wyatt TA, Kielian T, et al. Toll-like receptor 2 regulates organic dust-
induced airway inflammation. Am J Respir Cell Mol Biol. 2011;45:711–719.
8] Maruyama T, Li J, Vaque JP, et al. Control of the differentiation of regulatory T cells
and T(H)17 cells by the DNA-binding inhibitor Id3. Nat Immunol. 2011;12:86–95.


