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Abstract

Background: Visfatin, also known as nicotinamide Phosphoribosyltransferase has been suggested as a proin-
flammatory and immunomodulating marker for periodontitis. The aim of this study was immunohistochemical
analysis of visfatin in gingival tissues of patients with chronic periodontitis and aggressive periodontitis.
Methods: Twenty patients with generalized chronic periodontitis, 13 patients with aggressive periodontitis and
20 periodontally healthy individuals enrolled in this study based on clinical evaluation and inclusion and exclusion
criteria. Gingival tissue samples were obtained during periodontal flap surgery and crown lengthening surgery in
periodontal patients and healthy group, respectively. Tissue samples were transfered to a pathology lap to deter-
mine the degree of inflammatory infiltration by hematoxylin and eosin staining and the level of visfatin expres-
sion by Immunohistochemistry. The data was analyzed using SPSS version 20 Statistical software and p<0.05 was
considered statistically significant.

Results: Inflammation grading and visfatin expression were significantly higher in periodontally diseased gingiva
compared to the control group (p<0.05). However, no significant difference was found between two diseased
groups. The relationship between inflammation grading and visfatin expression in aggressive periodontitis group
was statistically significant, positive and relatively strong (P = 0.025, r= 0.617). However, no significant relation-
ship has been found between visfatin expression and inflammation grading in the chronic periodontitits and
control groups (p>0.05).

Conclusions: Visfatin expression was increased in gingival tissues of chronic periodontitis and aggressive peri-
odontitis patients. Hence , visfatin may have a role in the etiopathogenesis of chronic periodontitis and aggres-
sive periodontitis.
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Introduction gtessive attachment loss and bone loss [1].

Periodontitis is an infectious inflammatory disease which is a C;hr?nlc periodontitis and aggressive perl(.)donth are the most
pathological sign of the host response against petiodontal patho- slgnlﬁ.cant fF)rms Of the all per@dontal dlseas§s. In contrast to
gens and results in destruction of tooth supporting tissues, pro- chronic periodontitis, the quantity of plaque in the aggressive

periodontitis, may not be consistent with level of periodontal de-
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struction which may be due to inappropriate robust host response
to rather little amounts of eposits [2].

Although there are significant data about regarding the inflam-
matory and immune processes involved in periodontitis, the im-
munopathological differences between chronic periodontitis and
aggressive periodontitis are not clearly understood [2].

The periodontal pathogens and their components can evoke the
inflammatory host response and the production of inflammatory
mediators in periodontal tissues [3]. Evaluation of the similarities
and differences between the pathogenic mechanism of aggressive
periodontitis and chronic periodontitis is always an attractive field
of research that is in need of further studies.

Visfatin, also known as nicotinamide phosphoribosyltransferase
(NAMPT) and pre B-cell colony enhancing factor, is produced
mainly by macrophages and adipocytes in adipose tissue [4].

Moreover, visfatin has been found in other cell types such as
lymphocytes, dendritic cells and monocytes of peripheral blood
and could induce production of inflammatory mediators such
as interleukin-6(IL-6), IL-1f3 and tumor necrosis factor- alpha
(TNF-a) [5, 6.

Association of visfatin with a variety of inflammatory diseases,
atherosclerosis, diabetes, obesity, metabolic syndromes and can-
cers has been reported [7-9]. Moreover, several meta-analysis
studies have indicated that periodontitis is associated with obesity,
Type 1I diabetes, metabolic syndrome, cardiovascular diseases,
Bowel inflammatory disease and rheumatoid arthritis [10-12]. Re-
cently, it has been reported that visfatin level increases in serum,
gingival crevicular fluid (GCF), saliva and periodontal tissues in
patients with chronic periodontitis and may have a role in patho-
genesis of the disease [13-17]. Consequently, it has been sug-
gested that visfatin could be the possible pathomechanistic link
between periodontitis and some systemic diseases [17].

It was also reported that synthesis of visfatin in the periodontal
ligament and gingival fibroblast cells could be stimulated by peri-
odontal pathogens, Porphyromonas gingivalis and Fusobacterium
Nucleatum, and proinflammatory cytokine, IL-113 [15, 18].

The present study evaluate the visfatin expression and distribu-
tion in the gingival tissues of patients with chronic periodontitis
and aggressive periodontitis and periodontally healthy individuals.

Methods and Materials
Study Population

This case-control, cross-sectional study was performed from
March 2014 until April 2015 at Periodontics department of Qaz-
vin University of Medical Sciences, Qazvin, Iran. In this study, 20
patients with moderate to severe chronic periodontitis, 13 patients
with generalized aggressive periodontitis and 20 individuals with
healthy periodontium, who visited in the periodontics department
at Qazvin University of Medical Sciences, were enrolled.

The protocol was approved by the ethical committee of Qazvin
University of Medical Sciences. (# 28/20/10045).
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Inclusion criteria of the study were: good general health, a mini-
mum of 18 teeth and BMI range 18.5 to 25. Exclusion criteria
included: history of alcoholism and smoking; infectious diseases;
inflammatory bowel disease; rheumatoid arthritis; granulomatous
diseases; hypertension; diabetes; atherosclerosis; organ transplan-
tation or cancer therapy. In addition patients with use of gluco-
corticoids, antibiotics or immunosuppressant medication during
the past 3 months, pregnancy or lactation, need for antibiotics for
infective endocarditis prophylaxis during dental procedures were
excluded from the study.

Clinical Evaluation

Measurements of the clinical parameters including plaque index
(PI) [19], bleeding index (BI) [20], probing pocket depth (PPD)
and clinical attachment level (CAL) were performed at six points
around all teeth using UNC probe by a periodontist (Z.A.T). Pa-
tients of the test groups had the diagnosis of generalized mod-
erate to severe chronic periodontitis and generalized aggressive
periodontitis established based on the classification of the Ameri-
can Academy of Periodontology and the following criteria [21].

- Generalized moderate to severe chronic periodontitis:
- Age over 35 years
- More than 30% of sites with CAL = 3mm and PPD > 5mm
with bleeding on probing (BOP)
- Generalized aggressive periodontitis:
- Aged between 18 and 35 years
- At least 6 permanent incisors and first molars with at least
one site of CAL = 5mm and PPD > 5mm with BOP.
- At least three other permanent teeth had PPD = 5mm and
CAL = 5 mm in at least one site.

Periodontally healthy individuals had BI < 1, with no evidence of
radiographic bone loss, attachment loss and PPD > 3mm.

Tissue Collection

After selecting the subjects of the diseased and control groups,
informed consents were obtained. Then non-surgical periodontal
therapy was performed for diseased groups and control group (if
needed). One month after completion of non-surgical therapy,
clinical parameters were measured again at six sites on each tooth.

Gingival tissue samples with approximate thickness of 2-3 mm
and height of 1.5 mm were obtained during periodontal flap sur-
gery and crown lengthening surgery in periodontal patients and
healthy group, respectively. Diseased tissue samples were collect-
ed from sites with a probing depth of 5mm or more, attachment
loss of at least 3mm and presence of BOP. In the other hand, the
healthy ones obtained from the sites with minimum pocket depth
and the absence of BOP. In all groups, periodontal tissues were
excised by internal bevel and sulcular incisions using 15¢ blade.

Histological Evaluation

First, the tissue samples were fixed in 10% formalin, dehydrated
in graded alcohol and washed in xylene. Then the samples were
embedded in paraffin and cut into 3 pm sections. For histological
evaluation the sections were stained with hematoxyline and eosin
(h&e) and examined under light microscope (Olympus BX41TF,
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Tokyo, Japan) by a pathologist (EK) in a masked manner. The
magnification 400x was used. The score of inflammation grading
was determined as follows: 1 < 30 inflammatory cells; 2, 30-50
inflammatory cells; 3 > 50 inflammatory cells [22]. unstained sec-
tions were used for immunohistochemical assessments.

Immunohistochemistry

In immunohistochemical staining, sections were mounted on po-
ly-L-lysine-coated slides. After deparaffinization and rehydration,
the sections were incubated in 0.01M citrate buffer in a micro-
wave oven for antigen retrieval. The slides were then washed in
phosphate-buffered saline (PBS) and incubated in 0.5% H,O, in
methanol to block endogenous peroxidase activity. visfatin prima-
ry antibody; Anti-Visfatin [EPR3392] ab109210 (Abcam, Cam-
bridge, UK) was applied for 1h at room temperature. After rinsing
in PBS for 5 min, the sections were incubated with secondary
antibody to enhance the sensitivity of the procedure ; Goat Anti-
Rabbit IgG H&L (HRP) ab6721 ( Abcam, Cambridge,UK) for 30
min at room temperature.

After rinsing with PBS, the immunoreactivity was visualized by
a diaminobenzidine hydrochloride (K5007, Dako REAL™ Sub-
strate Buffer and Dako REAL™ DAB+ Chromogen, Glostrup,
Denmark) as the chromogen for 5 min. Sections were finally
counterstained with hematoxylin, cleared and mounted with PV
mount. Then the tissue sections were examined under light mi-
croscope in 10 randomly selected high power (x 400) fields by
an pathologist who had no prior knowledge of patient's clinical
status.

Negative controls consisted of phosphate buffered saline instead
of primary antibody and samples of positive controls were hu-
man kidney tissue.

Visfatin immunohistochemical staining was scored based on the
percentage and the intensity of positively stained cells. The five
score categories for positive staining percentage were as follows:
0, no positive cells; 1, 25% or fewer positive cells; 2, 26% to 50%
positive cells; 3, 51% to 75% positive cells; and 4, 76% or more
positive cells [23]. Scoring of intensity of staining was as follows:
0, no intensity; 1, weak intensity; 2, moderate intensity; and 3,
strong intensity. Visfatin expression was determined by adding the
positive staining percentage score and intensity score [23].

Statistical Analysis

Statistical analysis was performed using statistical software, SPSS
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version 20. Clinical variables and visfatin expression were com-
pared between groups using Paired T test. Inflammation grading
was compared between groups using Mann-Whitney test.

The relationship between the visfatin expression and inflamma-
tion grading was analyzed using Spearman rank correlation coef-
ficient. P-value <0.05 was considered statistically significant.

Results

A total of 53 participants (34 females and 19 males) were enrolled
in this study. They were 20 healthy individuals (12 females and 8
males/mean age: 33.5), 20 patients with chronic periodontitis (14
females and 6 males/mean age: 42.58) and 13 aggressive peti-
odontitis patients (8 females and 5 males / mean age: 29.3). De-
mographic and clinical characteristics of the groups are shown
in Table 1. As expected, all periodontal indices were significantly
higher in the periodontitis groups than in the healthy individu-
als (p<0.05). But no significant differences has been found be-
tween the periodontal indices of two test groups (p>0.05). The
inflammation grading and visfatin expression of gingival tissues
in control and tests groups are indicated in Table 2. As analyzed
by hematoxylin and eosin staining, healthy gingiva showed pat-
akeratinized stratified squamous epithelium with rete pegs and
connective tissue papillac. The connective tissue was fibrous with
some fibroblasts and only few inflammatory cells (Figure 1-a). In
Chronic and aggressive periodontitis, histologic evaluation exhib-
ited an epithelium lining the pockets that varies in thickness. In
the connective tissue, high-grade inflammatory cells were present;
mainly consist of lymphocytes and plasma cells in varying pro-
portions. (Figures 1-b, ¢) Inflammation grading was significantly
higher in diseased tissues than the controls (p<<0.05) and no sig-
nificant difference was found between chronic periodontitis and

aggressive periodontitis groups (p>0.05) (Table 2).

By immunohistochemistry, visfatin was mainly present in the epi-
thelial layers in all three groups. In healthy gingiva, visfatin was
mainly localized in the basal and parabasal layers of the epithe-
lium and with low intensity in other layer of epithelium. Inter-
estingly, no staining was found in the subepithelial connective
tissue. (Figure 2-a) More expression of visfatin with high inten-
sity was observed in aggressive periodontitis and chronic peri-
odontitis, compared with the healthy group (Figures 2-b, ¢). In
these two lesions, visfatin was diffusely distributed in all layers of
the epithelium and also observed in the subepithelial connective
tissue, where staining was found in the cytoplasm of fibroblasts
and endothelial cells. Visfatin expression was significantly higher
in chronic periodontitis and aggressive periodontitis groups than

Table 1. Clinical Characteristics of the Gingival Biopsy Sites.

Parameter | Healthy controls (n=20) | Chronic periodontitis patients (n=20) Aggressive periodontitis (n=13)
Age 33.5+72 42.58 + 9.1 293%56
PPD 2105 6.6+ 1.1) 73+ 1.7)
PI 0.65% 0.5 1.27 £0.76 ) 0.93 +0.39
CAL 0 68+ 1.8) 75%1.9)
BI 0.94 + 0.52 2.8 £0.64) 3.2%0.85)

Values are presented as mean * standard deviation.
PPD: Probing Pocket Depth, PI: Plaque Index, CAL: Clinical Attachment Level, BI: Bleeding Index.

a) Statistically Significant than Control Group.
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Table 2. Inflammation Grading and Visfatin Expression in the Periodontally Healthy Individuals, Chronic Periodontitis and
Aggressive Periodontitis Patients.

Healthy controls

Chronic periodontitis

Aggressive periodontitis

Visfatin expression 2.7+1.5

3.641.2 3.84%1.4,

Inflammation grading 1.3%1

2.643 2.3820.65

Values are presented as mean F standard deviation.

a) Statistically significant than controls.

Figure 1. Hematoxylin and Eosin Staining of Gingival Tissues. A) Healthy tissue, B) Chronic Periodontitis Tissue,
C) Aggressive Periodontitis Tissue. Original magnification: 100x.

Figure 2. Immunohistochemical Expression of Visfatin in the Gingival Epithelium and Connective Tissue of
A) Healthy gingiva, B) Chronic Periodontitis Tissue, and C) Aggressive Periodontitis Tissue. Original magnification: 100x.

Table 3. Correlation of Visfatin Expression with Inflammation Grading.

Group

Healthy controls

Chronic periodontitis

Aggressive periodontitis

Inflammation
grading
r P value
0.314 | 0.177
0.05 0.827
0.617 | 0.025

a) significant and positive relationship.

the healthy group (p<0.05),while no significant difference was ob-
served between the diseased groups (p>0.05) (Table 2).

In contrast to healthy and chronic periodontitis groups, there was
significant and positive relationship between inflammation grad-
ing and visfatin expression in aggressive periodontitis tissue sam-

ples (P = 0.025, 1 = 0.617).
Discussion

Due to the variety of inflammatory and immunological functions
of visfatin, recently many researches have been performed on the
relationship between this cytokine and periodontitis. It has been
shown that visfatin can be the diagnostic and therapeutic target

for periodontal diseases [13, 14, 24].

To our knowledge, no study has been performed to evaluate the
relationship between visfatin and aggressive periodontitis in fields
of pathogenesis, diagnosis and therapy.

In this study, we examined immunohistochemical expression of
visfatin in gingival tissues of subjects with chronic periodontitis,
aggressive periodontitis and healthy periodontium. In all three
groups, visfatin has been found mainly in epithelial layer and to
a lesser extent in connective tissue. However, visfatin levels were
significantly higher in diseased tissues compared to healthy ones.
In addition, inflammation grading was significantly higher in dis-
eased gingival tissues than periodontally healthy ones.

Alizadeh Tabari Z, Keshani F, Sharbatdaran M, Amirhossein B, Marziyeh N, et al., (2017) Visfatin Expression in Gingival Tissues of Chronic Periodontitis and Aggressive Periodontitis Patients:

An Immunohistochemical Analysis. Int ] Dentistry Oral Sci. 4(1), 395-400.

398



http://scidoc.org/IJDOS.php

OPEN ACCESS

Recently, increased visfatin levels have been found in serum, GCF,
saliva and gingival tissues of patients with chronic periodontitis in
comparison to periodontally healthy subjects [13-15].

Pradeep et al,, 2011 reported that serum levels of visfatin were
clevated in patients with chronic periodontitis. Also the levels of
visfatin in GCF were increased significantly in inflamed sites that
are suggestive of locally production of visfatin in the periodon-
tium [13].

Nokhbehsain et al., (2013) [16] demonstrated that visfatin stimu-
lates production of C-C motif chemokine ligand 2 and matrix
metalloproteinase-1 in the periodontal ligament cells cells and
thus can lead to inflammation of periodontium and destruction
of connective tissue [16]. It was also revealed that production of
visfatin in the periodontal ligament cells could be induced by peri-
odontal pathogens, P. gingivalis and F. nucleatum, and proinflam-
matory cytokine, IL-13. Hence the microbial and inflammatory
signals can use this adipocytokine for its destructive effects on
petiodontium [18]. In addition , visfatin can result in production
of proinflammatory and matrix-destructing cytokines, and there-
fore, interfere with the regenerative capacity of periodontal liga-
ment cells [25].

Compared to the periodontal ligament, gingival tissue is more ex-
posed to periodontal pathogens. Gingival tissue has several cell
types such as fibroblasts, epithelial, endothelial and inflammatory
cells and each of them can be the possible source of visfatin. In
the present study, similar to the results of study performed by
Damanaki et al., 2014 [15], visfatin was localized mainly in epithe-
lium layers of healthy gingiva. Similatly, visfatin was observed in
epithelial cells, fibroblast and endothelial cells of inflamed gingi-
val connective tissue.

In contrast, in a number of diseased tissue samples, no immu-
nostaining was found in subepithelial connective tissue. Whereas,
in the Damanaki et al., study [15], in all samples, visfatin was pre-
sent in connective tissue layers in addition to epithelium layers.
This difference may be due to differences in methodology and
laboratory kits that have been used. However, in Damanaki et al.,
study, it has not been explained specifically how to obtain the dis-
cased gingival tissue. As a result, in this case, there is no possibility
of comparison of our study with this research.

The study performed by Damanaki et al., [15] the only research
relatively similar to the present study, reported only the presence
or absence of visfatin in the layers of the epithelium and sublayer
connective tissue in gingival sulcus of normal periodontium and
the periodontal pocket wall. However, in our study the extent of
expression of visfatin in gingival tissues was determined based on
the intensity and percentage of stained cells.

In present study, in contrast to chronic periodontitis, significant
correlation has been found between the grade of inflammation
and the level of visfatin expression in gingival tissues of aggres-
sive periodontitis patients. It seems that microbial signals out of
the epithelium layers have significant role in production of vis-
fatin in gingival tissues of chronic periodontitis patients, whereas
visfatin production in aggressive periodontitis is more affected by
factors related to host immune responses.

http://scidoc.org/IJDOS.php

Gingival epithelium in addition to be a physical barrier against
bacterial infection and mechanical stimulus, serves an important
role in the regulation of innate and acquired immune responses.
Endogenous and bacterial mediators induce production of pro-
inflammatory cytokines and several chemokines by gingival epi-
thelial cells through toll-like receptors and special receptors [20].
The absence of relationship between inflammation grading and
visfatin expression in chronic periodontitis may be due to the di-
rect effect of bacteria and their by products on epithelial cells.

According to the study performed by Eskan et al., 2008, the pro-
duction of proinflammatory cytokines in epithelial cells is up-
regulated by IL-1f3 and P. gingivalis increases the production of
IL-113 by epithelial cells. This mechanism also can be involved
in increasing the production of visfatin in epithelial cells of the
diseased tissue [27]. Although A.a is the main pathogenic bacteria
of aggressive periodontitis, the prevalence of P. gingivalis is more
in some Asian population [28].

In this study expression of visfatin in aggressive periodontitis tis-
sue samples was more than the chronic periodontitis samples but
this difference was not statistically significant, which may be due
to small number of samples in aggressive periodontitis group.

However, it was reported that in both chronic periodontitis and
aggressive periodontitis the cytokine profiles are similar in dis-
eased tissues which is in accordance with results of the present
study [29]. Until now it is not possible to establish exact differenc-
es in the immunopathology of the two diseases. This may be due
to no differences or only because of variations in level of severity
or susceptibility except real different immunopathologies [30].

Conclusions

Visfatin expression was increased in gingival tissues of chronic
periodontitis and aggressive periodontitis patients. Mainly, epithe-
lial cells, lining the periodontal pocket wall are capable of produc-
ing visfatin. Therefore, visfatin may have a role in the ethiopatho-
genesis of chronic periodontitis and aggressive periodontitis.
However, more studies with larger sample size are needed to con-
firm these results and identify the exact mechanism of visfatin in
inflammatory processes associated with periodontitis.

Acknowledgement

This study has been supported by a grant from Qazvin University
of Medical Sciences, Qazvin, Iran.

References

[1]. Tonetti MS, Claffey N (2005) Advances in the progression of periodontitis
and proposal of definitions of a periodontitis case and disease progression for
use in risk factor research. Group C consensus report of the 5* European
Workshop in periodontology. ] Clin Periodontology. 32(s6): 210-3.

[2]. Kulkarni C, Kinane DF (2014) Host response in aggressive periodontitis.
Periodontol 2000. 65(1): 79-91.

[3]. Tatakis DN, Kumar PS (2005) Etiology and pathogenesis of periodontal
diseases. Dent Clin North Am. 49(3): 491-516.

[4]. R Moschen A, R Gerner R, Tilg H (2010) Pre-B cell colony enhancing fac-
tor/NAMPT /visfatin in inflammation and obesity-related disorders. Curr
pharm des. 16(17): 1913-20.

[5]. Tilg H, Moschen AR (2008) Role of adiponectin and PBEF/visfatin as regu-
lators of inflammation: involvement in obesity-associated diseases. Clin Sci

(Lond). 114(4): 275-288.

Alizadeh Tabari Z, Keshani F, Sharbatdaran M, Amirhossein B, Marziyeh N, et al., (2017) Visfatin Expression in Gingival Tissues of Chronic Periodontitis and Aggressive Periodontitis Patients:

An Immunohistochemical Analysis. Int ] Dentistry Oral Sci. 4(1), 395-400.

399



http://scidoc.org/IJDOS.php
https://www.ncbi.nlm.nih.gov/pubmed/16128839
https://www.ncbi.nlm.nih.gov/pubmed/16128839
https://www.ncbi.nlm.nih.gov/pubmed/16128839
https://www.ncbi.nlm.nih.gov/pubmed/16128839
https://www.ncbi.nlm.nih.gov/pubmed/24738587
https://www.ncbi.nlm.nih.gov/pubmed/24738587
https://www.ncbi.nlm.nih.gov/pubmed/15978238
https://www.ncbi.nlm.nih.gov/pubmed/15978238
https://www.ncbi.nlm.nih.gov/pubmed/20370672
https://www.ncbi.nlm.nih.gov/pubmed/20370672
https://www.ncbi.nlm.nih.gov/pubmed/20370672
https://www.ncbi.nlm.nih.gov/pubmed/18194136
https://www.ncbi.nlm.nih.gov/pubmed/18194136
https://www.ncbi.nlm.nih.gov/pubmed/18194136

OPEN ACCESS

[10].

[11].

[12].

Robati M, Ranjbari A, Boroujerdnia MG, Chinipardaz Z (2011) Detection
of IL-4, IL-6 and IL-12 serum levels in generalized aggressive periodontitis.
Iran ] Immunol. 8(3): 170.

Lago F, Dieguez C, Gémez-Reino J, Gualillo O (2007) Adipokines as emerg-
ing mediators of immune response and inflammation. Nat Clin Pract Rheu-
matol. 3(12): 716-24.

Chang YH, Chang DM, Lin KC, Shin §J, Lee YJ (2011) Visfatin in over-
weight/obesity, type 2 diabetes mellitus, insulin resistance, metabolic syn-
drome and cardiovascular diseases: a meta-analysis and systemic review. Dia-
betes Metab Res Rev. 27(6): 515-27.

Booth A, Magnuson A, Fouts J, Foster M (2015) Adipose tissue, obesity
and adipokines: role in  cancer promotion. Horm Mol Biol Clin Investig.
21(1): 57-74.

Suvan J, D'Aiuto E Moles DR, Petrie A, Donos N (2011) Association be-
tween overweight/obesity and periodontitis in adults. A systematic review.
Obes Rev. 12(5): €381-404.

Chavarry NG, Vettore MV, Sansone C, Sheiham A (2009) The relationship
between diabetes mellitus and destructive periodontal disease: a meta-analy-
sis. Oral Health Prev Dent. 7(2): 107-27.

Linden GJ, Herzberg MC, Working group 4 of joint EFP/AAP workshop
(2013) Periodontitis and systemic diseases: a record of discussions of work-
ing group 4 of the Joint EFP/AAP Workshop on Periodontitis and Systemic
Diseases. ] Clin Periodontol. 40(14): S20-3.

. Pradeep AR, Raghavendra NM, Prasad MR, Kathariya R, Patel SP, et al.,

(2011) Gingival crevicular fluid and serum visfatin concentration: their re-
lationship in periodontal health and disease. ] Periodontol. 82(9): 1314-9.

. Tabari ZA, Azadmehr A, Nohekhan A, Naddafpour N, Ghaedi FB (2014)

Salivary visfatin concentrations in patients with chronic periodontitis. J
Periodontol. 85(8): 1081-5.

. Damanaki A, Nokhbehsaim M, Eick S, Gotz W, Winter ], et al., (2014)

Regulation of NAMPT in human gingival fibroblasts and biopsies. Media-
tors inflamm. 2014: 912821.

. Nokhbehsaim M, Eick S, Nogueira AV, Hoffmann P, Herms S, et al., (2013)

Stimulation of MMP-1 and CCL2 by NAMPT in PDL cells. Mediators
Inflamm. 2013: 437123.

. Ghallab NA, Amr EM, Shaker OG (2015) Expression of Leptin and Visfatin

in Gingival Tissues of Chronic Periodontitis With and Without Type 2 Dia-
betes Mellitus: A Study Using Enzyme-Linked Immunosorbent Assay and
Real-Time Polymerase Chain Reaction. ] Periodontol. 86(7): 882-9.

[26].

[27].

[28].

http://scidoc.org/IJDOS.php

. Nogueira AV, Nokhbehsaim M, Eick S, Jager A, Jepsen S, et al., (2014)
Regulation of visfatin by microbial and biomechanical signals in PDL cells.
Clin Oral Investig. 18(1): 171-8.

. Silness ], Loe H (1964) Periodontal disease in pregnancy II. Correlation be-
tween oral hygiene and periodontal condition. Acta Odontol Scandinavica.
22(1): 121-35.

. Ainamo J, Bay I (1975) Problems and proposals for recording gingivitis and
plaque. Int Dent J. 25(4): 229-235.

. Armitage GC (1999) Development of a classification system for periodontal
diseases and conditions. Ann Periodontol. 4: 1-6.

. Hasheminia SM, Feizi G, Razavi SM, Feizianfard M, Mir M, et al., (2010)
A comparative study of three treatment methods of direct pulp capping in
canine teeth of cats: a histologic evaluation. Lasers Med Sci. 25(1): 9-15.

. Tian W, Zhu Y, Wang Y, Teng E Ma X, et al., (2013) Visfatin, a potential
biomarker and prognostic factor for endometrial cancer. Gynecol Oncol.
129(3): 505-12.

. Tabari ZA, Ghaedi FB, Azadmehr A, Nohekhan A, Naddafpour N, et al,,
(2015) Salivary visfatin concentration in response to non-surgical periodon-
tal therapy. J Clin Diagn Res. 9(4): ZC05-8.

. Nokhbehsaim M, Keser S, Jiger A, Jepsen S, Deschner J (2013) Regulation

of regenerative periodontal healing by NAMPT. Mediators Inflamm. 2013:

202530.

Takahashi N, Okui T, Tabeta K, Yamazaki K (2011) Effect of interleukin-17

on the expression of chemokines in gingival epithelial cells. Eur J Oral Sci.

119(5): 339-44.

Eskan MA, Benakanakere MR, Rose BG, Zhang Ping, Zhao J, et al., (2008)

Interleukin-1B modulates proinflammatory cytokine production in human

epithelial cells. Infect Immun. 76(5): 2080-9.

Feng X, Zhu L, Xu L, Meng H, Ren X, et al., (2015) Distribution of 8 peri-

odontal microorganisms in family members of Chinese patients with aggres-

sive periodontitis. Arch Oral Biol. 60(3): 400-7.

. Salvi GE, Lawrence HP, Offenbacher S, Beck JD (1997) Influence of risk
factors on the pathogenesis of periodontitis. Periodontol 2000. 14(1): 173-
201.

. Ford PJ, Gamonal ], Seymour GJ (2010) Immunological differences and
similarities between chronic periodontitis and aggressive periodontitis. Peri-

odontol 2000. 53(1): 111-23.

Alizadeh Tabari Z, Keshani F, Sharbatdaran M, Amirhossein B, Marziyeh N, et al., (2017) Visfatin Expression in Gingival Tissues of Chronic Periodontitis and Aggressive Periodontitis Patients:

An Immunohistochemical Analysis. Int ] Dentistry Oral Sci. 4(1), 395-400.

400



http://scidoc.org/IJDOS.php
https://www.ncbi.nlm.nih.gov/pubmed/21931203
https://www.ncbi.nlm.nih.gov/pubmed/21931203
https://www.ncbi.nlm.nih.gov/pubmed/21931203
https://www.ncbi.nlm.nih.gov/pubmed/18037931
https://www.ncbi.nlm.nih.gov/pubmed/18037931
https://www.ncbi.nlm.nih.gov/pubmed/18037931
https://www.ncbi.nlm.nih.gov/pubmed/21484978
https://www.ncbi.nlm.nih.gov/pubmed/21484978
https://www.ncbi.nlm.nih.gov/pubmed/21484978
https://www.ncbi.nlm.nih.gov/pubmed/21484978
https://www.ncbi.nlm.nih.gov/pubmed/25781552
https://www.ncbi.nlm.nih.gov/pubmed/25781552
https://www.ncbi.nlm.nih.gov/pubmed/25781552
https://www.ncbi.nlm.nih.gov/pubmed/21348914
https://www.ncbi.nlm.nih.gov/pubmed/21348914
https://www.ncbi.nlm.nih.gov/pubmed/21348914
https://www.ncbi.nlm.nih.gov/pubmed/19583037
https://www.ncbi.nlm.nih.gov/pubmed/19583037
https://www.ncbi.nlm.nih.gov/pubmed/19583037
https://www.ncbi.nlm.nih.gov/pubmed/23627330
https://www.ncbi.nlm.nih.gov/pubmed/23627330
https://www.ncbi.nlm.nih.gov/pubmed/23627330
https://www.ncbi.nlm.nih.gov/pubmed/21309715
https://www.ncbi.nlm.nih.gov/pubmed/21309715
https://www.ncbi.nlm.nih.gov/pubmed/24228809
https://www.ncbi.nlm.nih.gov/pubmed/24228809
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DRegulation%2Bof%2BNAMPT%2Bin%2Bhuman%2Bgingival%2Bfibroblasts%2Band%2Bbiopsies
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DRegulation%2Bof%2BNAMPT%2Bin%2Bhuman%2Bgingival%2Bfibroblasts%2Band%2Bbiopsies
https://www.ncbi.nlm.nih.gov/pubmed/24058270
https://www.ncbi.nlm.nih.gov/pubmed/24058270
https://www.ncbi.nlm.nih.gov/pubmed/25811944
https://www.ncbi.nlm.nih.gov/pubmed/25811944
https://www.ncbi.nlm.nih.gov/pubmed/25811944
https://www.ncbi.nlm.nih.gov/pubmed/25811944
https://www.ncbi.nlm.nih.gov/pubmed/23404558
https://www.ncbi.nlm.nih.gov/pubmed/23404558
https://www.ncbi.nlm.nih.gov/pubmed/14158464
https://www.ncbi.nlm.nih.gov/pubmed/14158464
https://www.ncbi.nlm.nih.gov/pubmed/14158464
https://www.ncbi.nlm.nih.gov/pubmed/1058834\
https://www.ncbi.nlm.nih.gov/pubmed/1058834\
https://www.ncbi.nlm.nih.gov/pubmed/10863370
https://www.ncbi.nlm.nih.gov/pubmed/10863370
https://www.ncbi.nlm.nih.gov/pubmed/18663557
https://www.ncbi.nlm.nih.gov/pubmed/18663557
https://www.ncbi.nlm.nih.gov/pubmed/23438672
https://www.ncbi.nlm.nih.gov/pubmed/23438672
https://www.ncbi.nlm.nih.gov/pubmed/23438672
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4437149/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4437149/
https://www.ncbi.nlm.nih.gov/pubmed/24288440
https://www.ncbi.nlm.nih.gov/pubmed/24288440
https://www.ncbi.nlm.nih.gov/pubmed/24288440
https://www.ncbi.nlm.nih.gov/pubmed/21896049
https://www.ncbi.nlm.nih.gov/pubmed/21896049
https://www.ncbi.nlm.nih.gov/pubmed/21896049
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2346720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2346720/
https://www.ncbi.nlm.nih.gov/pubmed/25526624
https://www.ncbi.nlm.nih.gov/pubmed/25526624
https://www.ncbi.nlm.nih.gov/pubmed/25526624
https://www.ncbi.nlm.nih.gov/pubmed/9567971
https://www.ncbi.nlm.nih.gov/pubmed/9567971
https://www.ncbi.nlm.nih.gov/pubmed/9567971
https://www.ncbi.nlm.nih.gov/pubmed/20403108
https://www.ncbi.nlm.nih.gov/pubmed/20403108
https://www.ncbi.nlm.nih.gov/pubmed/20403108

	Abstract
	Keywords
	Introduction
	Methods and Materials
	Study Population
	Clinical Evaluation
	Tissue Collection
	Histological Evaluation
	Immunohistochemistry
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Acknowledgement
	References

