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Article info: istructures that results in the progressive destruction of the periodontal
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iprogression of periodontitis, affecting the innate and acquired immune respons-
%es by the infiltration of immune cells such as monocytes and polymorphonu-
iclear cells that are abundant under inflammatory conditions. The immune cells
iinduce the release of proinflammatory cytokines that lead to the destruction
iof periodontal connective tissue and the alveolar bone. Cytokines activate
thepatocytes to produce acute phase proteins as a component of the nonspecific
%response. These proteins are a group of proteins that increase (positive type)
iand decrease (negative type) under inflammatory conditions. This response
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Periodontal Debridement gdecrease inflammation. The aim of this review article was to evaluate the effect
Periodontitis iof periodontitis as an inflammatory condition and its treatment on the concen-
trations of negative acute phase proteins.

* Corresponding Author:

Ashkan Salari.

Address: Assistant professor, Dental
Sciences Research Center, Department
of Periodontics, School of Dentistry,
Guilan University of Medical Sciences,
Rasht, Iran.

Tel: +98-13 33330862

E-mail: drashkan_salary@yahoo.com



 https://orcid.org/0000-0001-6952-8856
http://3dj.gums.ac.ir/page/137/Open-Access-Policy
http://dx.doi.org/10.32598/3dj.7.4.145
http://3dj.gums.ac.ir
http://0000-0003-4504-5141
http://3dj.gums.ac.ir/page/137/Open-Access-Policy
http://3dj.gums.ac.ir/page/137/Open-Access-Policy

Salari A, et al.

Introduction

Periodontitis is an inflammatory disease of
tooth-supporting structures caused by some
specific microorganisms, resulting in the
progressive destruction of the tissues surround-
ing the teeth, such as the periodontal ligament
and alveolar bone.l In this disease, gram-neg-
ative bacteria in the subgingival plaque
produce endotoxins thatinteract withthetoll-like
receptors on the surface of polymorphonuclear
(leukocytes and monocytes). Such interaction
affects the innate and acquired immune
responses, finally leading to the release of
proinflammatory cytokines that activate the
local and systemic inflammatory responses.
These proinflammatory cytokines that originate
from the diseased site activate the hepatocytes
to produce acute phase proteins as a compo-
nent of the nonspecific response.(2) In patients
with periodontitis, there is an increase in proin-
flammatory cytokines such as IL-1p, IL-6, and
TNF-a that decrease some acute phase proteins
in the plasma, such as serum albumin. This ef-
fect is the opposite of the positive acute phase
proteins such as C-reactive protein (3-9). The
acute phase response induced by microorgan-
isms leads to homeostasis and elimination of
the factor causing the imbalance, with systemic
effects.(5,10,11)
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The first step in treating periodontitis is the
nonsurgical periodontal treatment to eliminate
etiologic factors, finally resulting in a change in
the level of proinflammatory markers such as
acute phase proteins. The clinical outcome of
nonsurgical periodontal treatment is a decrease
in gingival inflammation, a decrease in pocket
depths, and a decrease in clinical attachment
levels.(1)

Acute phase proteins are a group of proteins
whose concentrations increase in response to
inflammatory conditions (such as periodontal
disease) (the positive type), with a decrease in
the concentrations of some others (the negative
type).(2) In addition, they indicate the presence,
severity, and timeline of inflammation because
they are released into the bloodstream at high
levels under inflammatory conditions and in
response to injuries or infections and can be
used for routine evaluation of inflammatory
conditions.(13) They are considered a compo-
nent of the innate immune system that minimize
tissue injuries and increase reconstruction and
regenerative homeostasis (Figure 1).(13)
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Figure 1. Schematic representation of the acute phase response.

Acute phase proteins undergo changes in
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their concentrations up to 25% under inflam-
matory conditions, including the complement
proteins, transport proteins, antiproteases, and
different inflammatory mediators. The response
these proteins mount in response to inflam-
matory conditions is called the acute phase
response (APR), which occurs almost 90 minutes
after the initiation of a systemic inflammatory
reaction .2 When a tissue injury occurs, inflam-
matory mediators (such as cytokines) increase.
These cytokines stimulate different cells, result-
ing in acute phase response, finally increasing
the production of acute phase proteins by the
liver. Some studies have shown that extrahepatic
tissues, too, can produce these proteins.(13)

The present review aims to evaluate studies
on negative acute phase proteins and the effect
of periodontitis and periodontal treatment on
these proteins.

Discussion

Acute phase proteins are divided into two
groups: positive and negative. They differ in
their extent of change under inflammatory
conditions; the negative ones decrease in
response to inflammatory conditions. There-
fore, it is expected that they will increase af-

ter the resolution of the inflammatory process
(Table 1).(2)

Table 1. The negative acute phase proteins

Negative acute phase proteins

Albumin
Transferrin

Retinol-binding protein (RBP)
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The negative acute phase proteins have
a function opposite to that of the positive
proteins under inflammatory conditions, includ-
ing increasing coagulation, increasing serum
levels of free cortisol, and homeostasis after
stress.(2)

Albumin

Albumin is a negative acute phase protein
whose serum levels can be used to determine
the general health status. Malnutrition and
inflammation can decrease the serum levels
of this protein by decreasing its production
rate. Chronic inflammatory disease and other
inflammatory conditions can lead to the release
of inflammatory cytokines such as IL-1, IL-6,
and TNF-a, finally decreasing the serum albu-
min levels.(14)

Kaur et al and Kolte et al reported an inverse
relationship between serum albumin levels
and chronic periodontitis, this disease leads
to a decrease in serum albumin levels and an
increase in the loss of clinical attachments.
Therefore, albumin can be used as an inflamma-
tory marker to monitor the severity of periodon-
tal disease.(9,14)

Lalkota et al reported a significant relation-
ship between increased serum levels of alka-
line phosphate and decreased serum levels of
albumin in smoking patients with periodontitis
compared to nonsmoking patients with peri-
odontitis.(15)

Pydi et al evaluated and compared the albu-
min serum levels between healthy individuals
and patients with gingivitis and periodontitis
and reported an inverse relationship between
the gingival index score and albumin serum
levels; i.e., there was a significant decrease in
albumin serum levels and an increase in the
gingival index score and increased loss of clini-
cal attachments.(16)

Fetuin-A Shirmohammadi et al reported lower albumin
serum levels in patients with chronic periodon-
S100412 titis compared to healthy individuals, which
increased significantly three months after non-
surgical periodontal treatment.(17)
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Ashtankar et al reported a significant increase in
albumin serum levels three months after periodon-
tal surgery, concluding that open flap debridement
surgical treatment had a positive effect on the
serum levels of albumin.(18)

Transferrin

Another negative acute phase protein is a
glycoprotein called transferrin, whose serum
levels decrease during inflammation. It has general
functions, including transferring serum iron to
body organs, a destructive effect on bacteria, and
a role in innate immunity. Wu et al evaluated
decreased hemoglobin levels and iron metabolic
disorders in a systematic review and meta-analysis
in patients with chronic periodontitis and report-
ed decreased transferrin levels. (19) Costa et al
reported that the transferrin levels were correlat-
ed with areas where the clinical attachment loss
was >4 mm.(20) Shirmohammadi et al reported
an inverse relationship between the transferrin
serum levels and generalized chronic periodon-
titis; increased transferrin serum levels were
observed three months after nonsurgical
periodontal treatment.(21)

Retinol-binding protein (RBP)

Vitamin A circulates in the bloodstream in the
form of retinol. Retinol-binding protein comprises
182 amino acids and has a key role in vision. (22)
In addition, it has an important role in maintain-
ing epithelial function. Recently synthesized RBP
achieves a retinol molecule in the endoplasmic
reticulum of hepatocytes and then is secreted into
the plasma, where it is combined with the thyrox-
in-binding prealbumin. Retinol has an important
role in the growth and differentiation of different
body tissues.(23) Martinez-Herrera et al reported
high serum levels of RBP4 in patients with chronic
periodontitis, which decreased three months after
nonsurgical periodontal treatment.(24)

S$100A412 and fetuin-A

Fetuin-A is a glycoprotein secreted by the
liver, which has been isolated from the bovine
fetal serum. Some recent studies have shown a
relationship between fetuin-A and systemic diseas-
es and its several pathologic functions. ST00A12 is
a calcium-binding protein from the S100 proteins
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subfamily related to myeloid, which serves as
an alarmin to induce innate proinflammatory
immune responses. It is related to several
chronic inflammatory diseases. However, its
role in the immunopathology of periodontitis is
unknown to a great extent.(22,25)

Tirer et al reported a negative relationship
between the increased severity of periodon-
tal disease and the serum levels of fetuin-A.
(25) Lira-Junior et al reported that in patients
with stage III and IV periodontitis, the serum
levels of S1I00A12 were significantly higher
than those without the disease. In addition,
there was a relationship between the salivary
levels of SI00A12 and the inflammatory grade
of the gingiva and the presence of pathologic
periodontal pockets.(22)

Furugen et al showed significantly lower
serum fetuin-A levels in patients with mod-
erate to severe chronic periodontitis than in
patientswithmild chronicperiodontitisorhealthy
individuals. There was a negative relationship
between the clinical attachment loss and serum
levels of fetuin-A. The worse periodontal status
was related to lower serum levels of fetuin-A. It
was concluded that fetuin-A could be used as a
marker for chronic periodontitis.(26)

Ersin Kalkan et al reported significantly
higher salivary levels of fetuin-A and S100A12
in patients with chronic periodontitis than in
the control group, which increased to levels
above the baseline after nonsurgical periodontal
treatment. Therefore, it was concluded that
there was a positive relationship between
fetuin-A and S100A 12 levels at baseline, and an
increase in the severity of periodontal disease
decreased the salivary levels of fetuin-A and
S100A12.(27)

Lobao et al reported that in chronic
periodontitis, the serum levels of fetuin-A
decreased, and the serum levels of MMP-7
increased. Three months after nonsurgical
periodontal treatment, there was a significant
increase in the serum levels of fetuin-A and
a significant decrease in the serum levels of
MMP-7.(12)

Nejadi et al evaluated the effect of nonsurgical
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periodontal treatment on gingival crevicular flu-
id levels of S100A12 and IL-22 and concluded
that there was a negative relationship between
S100A12 concentration and the probing depth
before treatment. One month after nonsurgical
periodontal treatment, there was a significant
relationship between a decrease in pocket
depths and the loss of clinical attachments and
an increase in the concentration of SI00A12 in
the gingival crevicular fluid. Therefore, it might
be concluded that SI00A12 has a protective
role in chronic periodontitis and the success of
phase I periodontal treatment.(28)

Conclusion

It can be concluded from the present review
study that periodontitis, as an inflammatory
disease, can lead to changes in the levels of
negative acute phase proteins, with decreases in
the levels of these proteins that increase after
surgical and nonsurgical periodontal treatment.
However, it should be pointed out that proteins
recognized to date as negative acute phase
proteins are less numerous than positive ones,
and more such proteins might be identified in
the future.
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