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Periostin: A Potential Biomarker for Periodontitis
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ABSTRACT

Background: Periostin is among the most important extracellular matrix proteins, that seems to
play a role in the healing of periodontal defects as a modulator of periodontal ligament (PDL)
hemostasis. This study aims to review the available literature on this protein and its role in the
healing of periodontal defects.

Methods: An electronic search of the literature was carried out in PubMed and Google Scholar
using the keywords “periostin”, “gingival crevicular fluid”, “saliva” and “periodontitis”.

Results: Periostin, as an extracellular matrix protein, was found to play a key role as a modulator
of critical cellular interactions in disease conditions. It is necessary for tissue integrity and plays a
critical role in wound healing.

Conclusion: The role of periostin in cell proliferation, differentiation, migration and signalling to
maintain hemostasis has yet to be identified. Further studies are warranted in this respect.
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1. INTRODUCTION

Regeneration and healing of the injured tissues
in periodontitis and periodontal defects occur via
intracellular and extracellular matrix interactions,
and complex molecules present in the matrix
play a role in this respect. Therefore, the integrity
of the extracellular matrix is a prerequisite to
maintain the normal structure and function of
tissues. The extracellular matrix locally releases
molecules and proteins that work together as a
complex network to physically protect the cells,
tissues and organs. In the past, researchers
used to believe that the extracellular matrix only
serves as a scaffold. But today, it is known as a
fact that several cells and molecules are involved
in cellular aspects such as cell morphology and
differentiation by sending specific signals. The
PDL around teeth is an ideal system to
dynamically entrap the proteins and complex
molecules of the extracellular matrix during
wound healing [1].

Periostin is among the most important proteins
that play a key role in the healing of wounds and
periodontal defects. It serves as a modulator of
hemostasis in the PDL. In other words, periostin
is a type of cellular matrix protein secreted by
fibroblasts into the PDL and is necessary for
health and maturation of tissues [2,3]. It is also
required for tissue integrity and plays an
important role in tooth support and skeletal
maturity [4]. In addition to the PDL, periostin is
also expressed in the periosteum and plays a
critical role in collagen fibrillogenesis pathway [5].
In chronic periodontal disease, the proliferation
and differentiation of the PDL cells significantly
decrease, the tissue integrity is impaired and
tissue regeneration and healing are seriously
compromised. Under such circumstances,
periostin serves as a marker for reconstructive
cellular matrix interactions and cell behaviour in
matrix biomechanics. It preserves hemostasis
and protects the integrity of the connective tissue
[2]. This study aims to review the available
literature on periostin and its role in the
regeneration and repair of the PDL.

2. MATERIALS AND METHODS

An electronic search of the literature was carried
out in PubMed and Google Scholar using the
keywords “periostin”, “gingival crevicular fluid”,
“saliva” and “periodontitis” for relevant studies
published in English from 1990 and 2018 was
performed.
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3. RESULTS
3.1 History of Periostin

Periostin is a 90 kD protein that was first
identified in mice. It has 811 amino acids with
EMI domain at one end of the chain followed by
4 FAS-1 domains and a carboxyl-terminal
domain. There is a C-terminal sequence at the
other end of the chain. It was first named the
osteoblast-specific factor-2 but was later
renamed as periostin due to its presence in the
periosteum and the PDL [6-13].

It is a fetal protein present in the cervical loop
and dental follicle of incisor and molar teeth in
cap stage and bell stage, which disappears
before tooth eruption. The active role of periostin
in tissue regeneration and its potential role in the
proliferation of fetal cells related to tooth
structure further highlight its significance in
morphogenesis and development of bone and
periodontal tissue [14-18].

Periostin  has two main functions namely
intracellular ~ fibrillogenesis and extracellular
migration. It also has a close relationship with
type | collagen, fibronectin and Notch-1, and
bonds to collagen by proteolytic activation of
lysine oxidase [19-21]. Periostin is present in
collagen-rich tissues such as the heart, tendons
and skin, which are affected by mechanical loads
as well as the PDL around teeth, which is
constantly subjected to occlusal forces. It plays a
supporting role in cell adhesion, proliferation,
survival and fibrillogenesis in all four components
of the periodontium namely the PDL, bone,
cementum and gingiva. The periostin expression
is up-regulated by increased mechanical
stresses and leads to tissue regeneration [21,22].

Thus, evidence shows that periostin is a multi-
functional protein present in different tissues in
different forms. However, comprehensive
information about this protein is still lacking.

3.2 Periostin in the Gingival Crevicular
Fluid (GCF), Saliva and Serum

Kumaresan et al., in 2016 evaluated the level of
periostin in GCF of healthy individuals and
chronic periodontitis patients who underwent
non-surgical periodontal therapy. They showed
that the level of periostin in the GCF of these
patients can serve as a possible biomarker for
assessment of treatment outcome [5]. Padial-
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Molina et al., in 2015 evaluated the changes in
the level of periostin in tissues, GCF and serum
following periodontal surgery. Histological results
showed a lower level of periostin in periodontal
patients. The level of periostin in both groups
increased over time; this increase was significant
in patients with periodontitis. A slight transient
change was noted in serum level of periostin.
The periostin mRNA had an inverse correlation
with the level of periostin, which indicates post-
transcription regulation in chronic inflammation.
They discussed that the local transient increase
in GCF level of periostin after eliminating the
local etiologic factors in affected areas indicates
its significant role in maturation and stability of
the connective tissue [1]. Aral et al. assessed the
level of periostin in the GCF and saliva of
patients with chronic and aggressive periodontitis
and found a negative correlation between the
level of periostin and clinical periodontal
parameters (P<0.01). Also, their results revealed
that periostin in the GCF can play a protective
role against periodontal disease but its level
decreases in disease conditions. Furthermore,
salivary level of periostin can yield promising
results in the detection of aggressive
periodontitis [23]. In our previous study, the level
of periostin in the saliva of patients with chronic
periodontitis was significantly lower than that in
healthy controls [24]. Bulli et al. showed that the
GCF level of periostin significantly decreases by
the progression of periodontal disease while no
significant change occurs in the serum level of
periostin. They discussed that the GCF level of
periostin may serve as a reliable marker for
assessment of the severity of the periodontal
disease [4].

3.3 Periostin in the Gingival Tissue

An in vitro study showed that interleukins 4 and
13 significantly induced the production of
periostin by gingival fibroblasts and PDL cells
while they did not affect gingival epithelial cells.
The tumour necrosis factor-alpha and
lipopolysaccharides of Porphyromonas gingivalis
did not affect the production of periostin. The
effect of periostin on inflammatory cytokines
released by gingival fibroblasts was weak and it
did not affect PDL or epithelial cells. Periostin
had no significant effect on the expression of
genes related to protein matrix. Evidence shows
that gingival fibroblasts are the source of
periostin in periodontal defects. However,
periostin has a limited role in inflammatory
response or matrix protein metabolism [25].
Padial-Molina et al. demonstrated that long-term
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exposure of human PDL fibroblasts to pro-
inflammatory cytokines (tumour necrosis factor-
alpha) and bacterial virulence factors
(Porphyromonas gingivalis lipopolysaccharide)
significantly decreased the level of periostin in
the culture medium.[2] Padial-Molina et al.
evaluated PDL samples of rats and noticed that
the level of periostin decreased in response to
inflammation. Thus, the level of periostin in PDL
tissue significantly decreases as the result of
chronic inflammatory responses and is
associated with adverse changes in the
periodontium over time [3].

4. DISCUSSION

Recent advances in the pathogenesis of
periodontal disease and its diagnosis have
mainly focused on the role of genes, proteins and
metabolic products in the periodontal system and
are attempting to find factors responsible for
initiation and progression of periodontal disease.
In this respect, periostin as a cellular matrix
protein plays an important role as a modulator of
critical cellular interactions in disease conditions.
Periostin is a key biological factor that maintains
the integrity of the periodontal tissue and can be
used as a new marker with high diagnostic
potential and sensitivity for the detection of
periodontal disease. Periostin can provide
information about biochemical reactions that
occur in healthy tissue and changes that lead to
a disease condition [3].

Knowledge about periostin can reveal its
association with the dynamic course of healing.
Further understanding of the role of this protein
in the cellular matrix and periodontal hemostasis
can reveal new metabolic pathways to expand
treatment protocols in this respect. It can also
help predict the outcome of regenerative
treatments [25]. For instance, considering the
important role of periostin in the course of
healing from the granulation phase to increased
angiogenesis and cell proliferation, it may serve
as a specific biomarker for the healing of
periodontal defects and maturation and
stabilization of wounds [1].

The role of periostin as a modulator of
periodontal tissue during inflammatory responses
has been previously confirmed. It has been
demonstrated that periostin regulates tissue
integrity and plays a role in tooth development
and eruption by proliferation and differentiation of
osteoblasts. Also, interleukins 3 and 4 affect the
PDL cells and fibroblasts and slightly increase
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the level of periostin in tissues with the help of
HGF and HPDL [11,26-31]. This finding can also
be used as a new therapeutic approach for the
treatment of periodontal defects.

Considering the highly significant protective role
of periostin in tissues, it can be used as a reliable
inflammatory biomarker for the detection of
diseases. It can also be used as a diagnostic
biomarker for postoperative evaluation of the
efficacy of interventions [5].

Since GCF and saliva are rich in molecules,
proteins, enzymes and pro-inflammatory
cytokines, assessment of their components such
as periostin can reveal information about the
health of periodontal tissue. Thus, periostin can
be used as an effective diagnostic marker for
assessment of the health of periodontal tissue or
severity and progression of periodontal disease
[32,33]. Moreover, the level of periostin
decreases in the GCF following periodontal
disease; thus, it can be used as a reliable
biomarker to determine the severity of the
periodontal disease [4].

5. CONCLUSION

In vitro and animal studies have evaluated the
diagnostic value of periostin as a new biomarker;
however, its role in cell proliferation,
differentiation, migration and signalling to
maintain hemostasis has yet to be identified.
Further studies on the mechanism of signalling,
periostin concentration and its correlation with
other constituents of the GCF and saliva are
warranted to further elucidate the role of this
protein in the process of wound healing.
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