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ABSTRACT

Periodontal disease is defined as an inflammatory disease of the supporting tissues of the teeth 
caused by specific microorganisms or groups of microorganisms, resulting in progressive destruc-
tion of the periodontal ligaments and alveolar bone with clinical attachment loss.  The etiopathol-
ogy of periodontal disease is considered a multifactorial process, where tissue destruction is caused 
by an interplay between the invading pathogenic microorganisms and the host defense mechanism. 
Although microorganisms are implicated as the etiologic agent that brings about the inflammatory 
lesion, chemical mediators of inflammation play a pivotal role in the loss of connective tissue as 
well as supporting alveolar bone. Visfatin, an adipocytokine produced by white adipose tissue, was 
found to be increased in patients with inflammatory bowel disease, rheumatoid arthritis and some 
metabolic disorders as Diabetes Mellitus. It was suggested that Visfatin may play a role in regula-
tion of immune and defense functions. Thus, the evaluation of GCF Visfatin might enhance the un-
derstanding of the pathogenesis of different periodontal diseases. The present study was conducted 
on three groups including healthy subjects (n=10), patients with plaque induced gingivitis (n=15), 
and others with chronic periodontitis (n=15). This study aimed at evaluating GCF Visfatin levels in 
the three groups. Clinical parameters including gingival index, plaque index, probing pocket depth, 
and clinical attachment level were measured for each patient. GCF samples were collected from 
the most periodontally affected site. Visfatin detection in GCF was performed using a commercial 
ELISA kit. At the end of the study, clinical and laboratory data were collected for statistical analy-
sis. The present study observed that there was statistically significant difference between control 
group and both plaque induced gingivitis and chronic periodontitis groups. Although GCF Visfatin 
levels in chronic periodontitis group were higher than those of plaque induced gingivitis, this differ-
ence was not statistically significant. In this investigation, no statistically significant correlation was 
observed between all clinical parameters recorded and GCF Visfatin levels in both plaque induced 
gingivitis and chronic periodontitis groups.
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INTRODUCTION 

Gingivitis and periodontitis are the 2 major forms 
of inflammatory diseases affecting the periodontium. 
Their primary etiology is bacterial plaque, which 
can initiate destruction of the gingival tissues and 
periodontal attachment apparatus (The American 
Academy of Periodontology, 2004).

The role of the host response in periodontal bone 
loss is complex. There is evidence that a deficient 
host response increases periodontal destruction and 
that also a too vigorous response leads to periodontal 
disease. The first conclusive evidence that the host 
response played an important role was shown when 
treatment with a prostaglandin inhibitor reduced the 
amount of bone loss (Williams et al., 1985). 

The incidence and progression rate of periodon-
tal disease depends on complex interaction between 
periodontopathic bacteria and cells of the host im-
mune system (Schroeder et al., 1973). These inter-
actions are mediated by cytokines and chemokines, 
which are produced by both resident and emigrent 
cells at the site of inflammation. Cells that produce 
cytokines include macrophages/ monocytes, den-
dritic cells, lymphocytes, neutrophils, endothelial 
cells and fibroblast (Abbas et al., 2003). 

Fat cells secrete a variety of proteins with the 
functional and structural properties, of cytokines; 
these are termed “adipocytokines”. Adipokines 
have autocrine ,  paracrine, and endocrine effects 
and may be an important link between the immune 
response and metabolism, predisposing individuals 
to increased risk of disease (Bray, 2004 and Tilg 
and Moschen, 2006). 

The adipocytokine family has been extended 
by a novel member, Visfatin  as one of the most 
recently identified adipokines. Visfatin was first 
described by Fukuhara et al. (2005) and was 
previously identified as pre-B-cell colony enhancing 
factor, which is a growth factor involved in the early 
development of B lymphocytes.

Visfatin has been identified in multiple tissues of 
humans, dogs, laboratory rodents, and pigs. Visfatin 
has been previously reported to be produced in 
adipose tissue, bone marrow, skeletal muscles and 
liver (Sethi et al., 2005).

Visfatin was originally cloned in 1994 from hu-
man peripheral blood lymphocytes. The maximum 
level of Visfatin mRNA was found in the liver tissue 
and the next highest amount was found in muscle 
tissue. Antigen presenting cells might be a major 
source of Visfatin (Moschen et al., 2007). The high 
expression and secretory property of Visfatin in 
peripheral vascular adipose tissue (PVAT) indicate 
that Visfatin may have a potential role in local regu-
lation of blood vessels (Revollo et al., 2007).

On the functional level, it plays a key role in 
the persistence of inflammation through its capac-
ity to inhibit neutrophil apoptosis. Neutrophils har-
vested from the circulation of septic patients show 
marked inhibition of the apoptotic process in asso-
ciation with evidence of enhanced respiratory burst 
capacity(Rongveaux et al., 2002).

Visfatin can also be considered as a proinflam-
matory adipokine because it has been observed in 
inflammatory cells as well as in a variety of inflam-
matory conditions (Jia et al., 2004).

On one hand, TNF-α seemed to decrease Visfa-
tin expression in adipocytes (Fukuhara et al., 2005 
and Stephens et al., 2006).On the other hand, the 
periodontal inflammation up regulates some pro-in-
flammatory cytokines such as IL-6 and IL-1β from 
macrophages and T-helper cells. This, in turn, can 
lead to a high expression of Visfatin in periodontal 
tissues, suggesting that Visfatin is regulated differ-
ently in different cell (Pradeep et al., 2011). How-
ever, higher concentrations of Visfatin augment 
the expression of anti-inflammatory cytokines, e.g. 
IL10 (Moschen et al. 2007).

Some studies showed that inhibition of Visfatin 
induced activation of certain kinases, which led 
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to vascular endothelial growth factor production, 
along with a significant reduction in endothelial 
proliferation (Adya et al., 2008).

Visfatin has been suggested to have a 
pathological link between some systemic diseases 
and periodontitis. Some indicate that Visfatin is 
produced in the periodontium. Oral microorganisms 
seem to stimulate Visfatin synthesis, suggesting 
a possible pathogenic role for this adipokine in 
periodontal diseases (Pradeep et al., 2011).

Serum levels of Visfatin were correlated with 
obesity and type 2 diabetes mellitus, and have 
a positive correlation with body mass index. In 
addition, it has been suggested that obesity, after 
smoking, is the strongest risk factor for inflammatory 
periodontal tissue destruction (Nishida et al., 2005)

Levels of Visfatin in serum and gingival 
crevicular fluid (GCF) were explored in patients 
with periodontal health, periodontal disease with 
and without type 2 diabetes mellitus.It was found 
that Visfatin was elevated with periodontal disease, 
and was correlated with periodontal clinical 
parameters (Pradeep et al., 2012).

In summary, there is currently evidence in the 
literature examining Visfatin as an inflammatory 
biomarker in patients with periodontal disease. 
Based on the knowledge available in the literature, 
rare studies have been formed comparing GCF level 
of Visfatin in patients with periodontal disease. 
According to the above mentioned data, the present 
study evaluated Visfatin as a marker of periodontal 
tissue destruction in different periodontal conditions.

Aim of the study

This study was conducted to determine Visfatin 
levels in the GCF of patients with plaque induced 
gingivitis and chronic periodontitis subjects, in 
an attempt to evaluate Visfatin as a biomarker of 
periodontal tissue destruction.

MATERIALS AND METHODS

The study population consisted of 3 groups of 
forty patients selected as follows: Group A included 
10 healthy control subjects presented with clinically 
healthy periodontium. Group B (Plaque induced 
gingivitis patients) included 15 patients who had 
plaque induced gingivitis with bleeding on probing 
and no clinical attachment loss nor radiographic 
evidence of bone loss (Armitage 1999). Group C 
(Chronic periodontitis group) included 15 chronic 
moderate to severe periodontitis patients selected 
according to the criteria currently adopted by 
Armitage 1999. 

The age of the selected patients ranged from 23-
50 years, both sexes were included.

After gently drying the area, supragingival 
plaque was removed without touching the marginal 
gingiva, and the area was isolated with cotton rolls 
to avoid saliva contamination. GCF was collected 
using filter. GCF was collected at the entrance of 
the gingival sulcus. Samples contaminated with 
blood or saliva were excluded. GCF was extracted 
from the filter paper with phosphate buffer saline for 
detection of Visfatin by ELISA technique.

RESULTS

In the present study the mean (± SD) values 
of Visfatin in clinically healthy, plaque induced 
gingivitis and chronic periodontitis groups were 
6.7 (±7.4), 44.1 (±42.2) and 73.99 ng/ml (±37.23) 
respectively (Fig. 1). Plaque induced gingivitis group 
showed higher Visfatin levels compared to control 
group and this difference was statistically significant 
(P value=0.036). In addition, chronic periodontitis 
group showed higher Visfatin levels than control 
group and this difference was also statistically 
significant (P value=0.001). While, when plaque 
induced gingivitis group was compared to chronic 
periodontitis group, no statistical significance was 
observed although Visfatin level was higher in 
chronic periodontitis group (P value =0.082).
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The correlation between Visfatin level in GCF 
and the age was direct; as the age increases, the 
Visfatin level is higher. However this correlation 
was moderate and statistically insignificant

DISCUSSION:

The present study has evaluated the Visfatin level 
in GCF of patients with plaque induced gingivitis, 
chronic periodontitis and also in periodontally 
healthy subjects.

The current study demonstrated that mean 
Visfatin levels in GCF of control, plaque induced 
gingivitis and chronic periodontitis groups were 6.7, 
44.1, 69.7 ng/ml respectively. The highest levels 
of Visfatin concentrations in GCF were obtained 
in chronic periodontitis group and the least levels 
were found in the control group with a statistically 
significant difference between them. These results 
came in accordance with Pradeep et al. (2011) 
who proved that concentrations of Visfatin in the 
GCF increased proportionally with the severity of 
the disease as estimated by the increase in clinical 
parameters. This study showed superior values of 
GCF Visfatin in diseased groups and inferior levels 
in the control group compared to those observed by 
Pradeep et al. (2011). These differences may be 
due to the micropapillary pipettes which were used 
in their study as the method of GCF collection. 

Although in this study all participants were 
selected free from any systemic diseases, low 
Visfatin levels were found in GCF of healthy 
subjects in absence of diseased sites. This might 
be related to the presence of visceral fat in some of 
those patients.

Although the data presented in this study showed 
that Visfatin levels in plaque induced gingivitis 
group was of lower levels when compared to 
chronic periodontitis group; this difference was 
of no statistical significance. These results were 
different with those reported by Pradeep et al., 
(2011) who found a statistical significance between 
plaque induced gingivitis and chronic periodontitis 
regarding GCF Visfatin concentrations. This 
difference might be due to the amount of GCF that 
has been obtained in the sample.

In addition, the data presented here showed a 
statistically significant difference between control 
group and plaque induced gingivitis group as well 
as between control and chronic perioodntitis group 
regarding GCF Visfatin concentrations. These 
results came in accordance with those observed by 
Pradeep et al. (2011).  

Results of Pearson correlation showed negative 
correlations between PI, GI and GCF Visfatin 
concentrations, in plaque induced gingivitis group 
but without statistical significance. These results 
were similar to those found by Pradeep et al., 
(2011) who found insignificant negative correlation 
between GI and GCF Visfatin levels within the same 
group. This might be due to the multifactorial nature 
of periodontal disease which involves both host and 
bacterial interactions.

In view of the aforementioned findings, the 
present investigation suggested that Visfatin 
concentrations in GCF can be considered as a 
possible biomarker of inflammation in periodontal 
disease. In addition it might be an inflammatory 
mediator indicating periodontal disease progression. 

FIG. (1)
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Further longitudinal studies involving a larger 
population are needed to confirm the findings of the 
present study and to better understand the role of 
Visfatin in the pathogenesis of periodontal disease. 
Also addressing the clinical implication and 
pathological mechanism of Visfatin in periodontal 
disease progression are warranted.
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