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Periostin in bronchial asthma — a brief update
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Abstract

Periostin is an extracellular matrix protein which intervenes in the regulation of angiogenesis, and in
tumoral cells proliferation and invasion. Recent studies, mainly experimental models, have demonstrated the
intervention of this molecule in asthmatic disease, by eosinophils recruitment, bronchial wall remodeling, and
by stimulation of inflammatory cytokines production. Currently, periostin is considered a marker of type 2
inflammation in asthma, being secreted by respiratory epithelial cells triggered by IL-13 and IL-4.
Concomitantly, periostin accumulated at the bronchial epithelial-connective tissue interface is involved in
fibrogenesis and mucus secretion, in correlation with the intensity of bronchial mucosa eosinophilic
inflammatory infiltrate. However, the intimate molecular mechanisms of periostin involvement in the pathogenic
pathway of asthmatic diseases is far away from elucidation, further research being necessary to certify its
value as a biomarker useful in diagnosis and in establishment of therapeutic schemes in bronchial asthma.
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Introduction terminus. EMI domain allows collagen type |

and fibronectin recognition, while FAS1 central

Periostin  (osteoblast-specific  factor-2), domains are able to bind to tenascin-C or to

member of the fasciclin-containing protein
family, was firstly described in 1993, as an
extracellular matrix protein of 93.3 kDa.
Periostin is produced by mesenchymal cells
line (osteoblasts, osteoblast-derived cells, the
periodontal ligament, and periosteum), in adult
mice [1].

Periostin structure comprises 836-amino
acid and an EMI (EMILIN-like) domain
adjacent to N terminal end, a tandem of four
FAS1 (fasciclin) domains aligned in the
middle, and splicing domains at the C
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bone morphogenetic protein (BMP)-1 [2, 3].

The results of numerous studies have
demonstrated that periostin is expressed in a
large variety of adult and fetal tissues, such as
embryonic periosteum, periodontal ligament,
placenta, cardiac valve, lung, adrenal, and
thyroid glands [4].

Periostin is encoded by POSTN gene in
humans. Periostin has been initially thought to
act as a ligand of alpha-V/beta-3 and alpha-
V/beta-5 integrins, molecules which regulate
epithelial cells adhesion and migration [5].
Later on, the intervention of this protein in
bone tissue development, odontogenesis,
heart valvular apparatus, post myocardial
infarction remodeling, carcinogenesis [4, 6-8],
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esophagitis, atopic dermatitis, or
rhinitis has been demonstrated [9-11].

allergic
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Recent data have shown periostin
intervention in lung idiopathic diseases and in
characteristic bronchial inflammatory and
remodeling processes of asthmatic disease,
by interaction with other extracellular matrix
molecules, at the epithelial-connective tissue
interface [12, 13].

Periostin and bronchial asthma

Bronchial asthma is a  chronic
inflammatory disease affecting more than 334
million people all over the world [14]. The
involvement of periostin in type Il inflammatory
reaction is currently under intense study, in
order to improve the therapeutic means in
asthmatic disease, mainly in patients
diagnosed with severe type of bronchial
asthma, with unfavorable response to
corticosteroid therapy.

An immunohistochemical study performed
more than a decade ago had been the first
one to demonstrate the presence of periostin
deposits in thickened basement membrane of
the respiratory epithelium in asthmatic patients
[15]. Nowadays, it is well recognized that the
thickening of the epithelial-connective tissue
interface in asthma is the consequence of
excessive deposits of collagen types |, Ill, and
V, associated to fibronectin and tenascin-C.
Periostin identification in the same location as
these extracellular matrix protein supports the
assertion that they represent different
components of the bronchial subepithelial
fibrosis [9, 16].

These initial observations have been later
completed by other studies which revealed an
increased periostin serum or sputum level in
patients with allergic bronchial asthma [12, 17,
18].

Thus, an increased periostin level
associated with eosinophilia and Th2 mediated
inflammation is seen in a specific type of
bronchial asthma. Activated Th2 cells are able
to produce several inflammatory cytokines,
such as IL-4 and IL-13, as the main activators
of periostin gene expression in the bronchial
wall in asthmatic disease [13, 19].

These data are also supported by the
results of another study performed on
asthmatic patients type “Th2-high”, in which IL-
13 has been associated with an increased

DOI: 10.22551/2017.14.0401.10093

48

serpinB2, Clcal and POSTN gene expression
in airway epithelial brushings [20, 21]. An
increased  eosinophilic  inflammation  in
bronchial mucosa has been also noticed, in
association  with  respiratory  epithelium
basement membrane thickening, and a fast
decline of lung function despite the aggressive
corticosteroid therapy. As a result of these
observations, periostin has been considered
as a potential predictive biomarker of anti-IL-
13 therapy utility.

Respiratory epithelium cells are not the
only type responsible for periostin production,
as other bronchial wall cells are involved in its
synthesis, such as eosinophils, macrophages
[22, 23] or fibroblasts stimulated by TGF-$
[24].

Biopsies of the bronchial mucosa of
patients with allergic bronchial asthma have
been revealing an infiltration of eosinophils,
associated with mast cells and T cells, mainly
Th2 cells. It appears that periostin enhanced
expression is responsible for the induction of
eosinophils recruitment in bronchial wall [12]
and its ability to act as a,3, a,Bs, asBs, and
ovB2, (CD11b) integrin ligand increases
eosinophils adherence to fibronectin [25-27].

Periostin is also able to activate T cells
and their differentiation into Th2 or neutrophils
recruitment in bronchial mucosa [25, 28].
Activated Th2 cells produce also IL-5 which
intervenes in eosinophilic line development.
The importance of this IL-5 has been firstly
noticed in 1990’s in IL-5 knockout mice [29].
However, the reduction of eosinophilic
infiltration of the bronchial wall following anti-
IL-5 antibodies therapy has not been
associated with a significant improvement of
the respiratory function, due to the complexity
of factors involved in asthmatic disease
pathogeny [30].

As a conclusion of all these observations,
periostin is considered as a factor that
protracts bronchial mucosa Th2 cells and
eosinophils inflammation and aggravates
bronchial wall remodeling in severe type of
asthma [16, 31].

Moreover, the data accumulated until now
have demonstrated a direct relationship
between  periostin  serum level and
eosinophilia, emerging as a surrogate marker
of Th2 inflammation in asthma and may
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become one of the predictive factors of new
therapy efficiency, e.g. lebrikizumab (anti-I1L-13
antibody) [13]. This final feature is also
supported by the results of studies which
demonstrated a higher efficiency of
lebrikizumab therapy in asthmatic patients with
increased periostin serum level, compared to
patients with a low level of serum periostin [32,
33].

Periostin intervention in bronchial wall is
not limited to inflammatory cells
chemoattraction and activation. It is also
involved in the regulation of mucus secretion
performed by goblet cells of the respiratory

(putative calcium-activated chloride channel
involved in the regulation of mucus production)
expression and by binding to integrins a4 and
B1/2 and induction of activation of intracellular
pathways resulting in the reduction of the
expression of transcription factors, such as
NF-kB, Sp1, and AP-1 [34, 35].

Moreover, experimental studies have
revealed that the lack of periostin induces a
goblet cell hyperplasia in respiratory
epithelium [34] and, consequently, a mucus
hypersecretion. Thus, periostin may contribute
to the enhancement of the mucus secretion in
respiratory epithelium (Figure 1).
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Fig. 1. The roles of periostin in the pathogenic process of asthma

Not the last, periostin stimulates bronchial
muscle hypertrophy and increases contractile
proteins expression, thus facilitating
bronchospasm as a characteristic feature of
asthma crises [25].

Compared to adult serum periostin values
which are correlated with Th2 cytokines (IL-13
and IL-5) and with bronchial eosinophilic
inflammation, in asthmatic children there is a
slight periostin serum increase, 76.0 (65.0-
91.8) ng/mL compared to normal
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concentration in peripheral blood, 71.0 (57.5-
80.0) ng/mL, though without a correlation with
bronchial eosinophilic inflammation and with
FeNO (fractional exhaled nitric oxide) values
[36].

A decrease in periostin level has been
also noticed after puberty [37]. This is probably
related to the decreases of length growth, the
increased periostin serum values in small
childhood being mainly related to its secretion
in bone tissue [37]. As a consequence,
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periostin serum values are now considered
useless in children for bronchial asthma
therapy management, even more as its serum
value is variable according to the age.

Despite all the data accumulated during
the last years of research, periostin role in
bronchial asthma pathogenesis is far away
from being elucidated, all the more as fibro-
bronchoscopy and transbronchial
intrapulmonary  biopsy in evaluation of
bronchial asthma patients is limited.
Furthermore, periostin  dosage kits are
currently used only for research purposes [14].
Taking all these considerations into account,
periostin values are exposed to multiple
variables.

However, according to the last year
literature review, an approach to the validation
of stable, precise methods of serum periostin
dosage, e.g. Elecsys® periostin immunoassay
[14] and ARCHITECT Periostin Immunoassay
[19], is currently developed, as potential
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Conclusions

The current data regarding periostin
intervention in human asthmatic disease are
limited. However, research results have been
supporting so far the possibility to use
periostin as a biomarker of Th2 inflammation
in bronchial allergic asthma, as its serum level
is correlated with the amplitude of bronchial
wall remodeling in corticoresistant patients.
Thus, the evaluation of periostin serum level
may be a valuable tool in the evaluation of
anti-inflammatory  therapy  efficiency in
bronchial asthma.
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