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Periodontal disease can have significant effects by increasing the circulating levels of TNF-α, therefore its prevention and treatment is important 
in maintaining the overall health of the body. Objective: The aim of our research was to assess the differences in the salivary concentration
of TNF-α between patients with periodontal disease and those free of the disease and to studz whether it can represent an indicator of the 
evolution of periodontal disease. We also aimed to assess the practical applicability of the method for the determination of this cytokine in the 
saliva. Materials and methods: Our study included two groups of subjects, the first group consisting in patients diagnosed with periodontal 
disease, while the control group included subjects free of periodontal disease. TNF-α concentration was determined with the ELISA test for 
human TNF-α and the results were expressed in pg/ mL. The data were statistically processed with GraphPad software and the statistical 
nonparametric Mann-Whitney test was applied. Results: We observe nearly double values of the TNF-α salivary level in the group of patients 
suffering from periodontal disease compared to the subjects free of periodontal disease, which allows us to notice that saliva analysis is a 
useful and safely enough method for the diagnosis and follow-up in the development of periodontal disease. Conclusion: The salivary level 
of TNF-α in patients with periodontal disease is not only an indicator of periodontal disease progression, but also a reflection of the pathogen
potential that periodontal disease may have on the overall health of the body.  

Keywords: TNF-α, salivary concentration, periodontal disease

Received: 7 December 2014 / Accepted: 22 December 2014

Introduction
Tumor necrosis factor-alpha (TNF-α) is a biomarker in-
volved in systemic inflammation which belongs to a group 
of cytokines that stimulate the acute phase reaction. The 
primary role of TNF-α is to adjust the immune cells, how-
ever this cytokine is also capable to induce inflammation 
and cell death via apoptosis and to inhibit carcinogenesis 
and viral replication.

TNF-α is produced mainly by macrophages, but can be 
released by a wide variety of other cell types: lymphocytes, 
monocytes, endothelial cells, cardiacmyocytes, adipose tis-
sue, fibroblasts, and nerve tissue.

The local increase in TNF-α concentration causes the 
appearance of inflammation, therefore circulating TNF-
alpha levels in patients with chronic marginal periodontitis 
is significantly higher compared to healthy subjects. After 
the commencement of the initial therapy, the serum con-
centration of the cytokine may be reduced significantly [1].

Periodontal disease can have significant effects by in-
creasing the circulating levels of TNF-α, therefore its pre-
vention and treatment is important in maintaining the 
overall health of the body [2].

Objective
The aim of our research was to assess the differences of 
TNF-α salivary concentrations in patients with periodon-
tal disease compared with subjects free of the disease, and 
to study whether this could be an indicator of the evolu-
tion of periodontal disease. We also aimed to assess the 
practical applicability of the method used for the determi-
nation of this cytokine in the saliva.

Materials and methods
Our study included two groups of subjects. The study 
group included 15 patients diagnosed with moderate or 
severe periodontal disease, while the control group consists 
of 15 subjects free of periodontal disease. The diagnosis of 
periodontal disease was established on the basis of clinical 
investigations, laboratory and imagistic tests.

In each subject of the two groups we collected 10 mL 
of unstimulated saliva expectorated into sterile centri-
fuge tubes. After centrifugating the sample of saliva for 3 
minutes at 8000/g, the clear decanted saliva was filtered 
through a low protein binding membrane. The separation 
into a polythene container and the samples marked for 
identification were refrigerated until examination.

TNF-α concentration was determined with the ELISA 
test for human TNF-α, according to the manufacturer’s 
instructions, and the results were expressed in pg/mL.

The data were statistically processed with GraphPad soft-
ware to determine the presence of a significant difference 
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in concentration between the two investigated groups. For 
this purpose, the statistical non-parametric Mann-Whit-
ney test was applied. Values of p< 0.05 were considered 
statistically significant.

Results
The determined values of the TNF-α in the saliva of the 
two groups of subjects are presented in table 1.

The Mann-Whitney statistical test was used to verify 
the presence of any significant differences of the median 
TNF-α concentrations in the two groups.

The p value<0.0001, considered extremely significant, 
indicates that there was a difference in the concentration of 
TNF-α in patients with periodontal disease as compared 
with the control group.

Discussions
Our study indicated nearly double values of the TNF-α 
salivary level in the group of patients suffering from peri-
odontal disease compared to the subjects free of periodon-
tal disease. 

These results are similar to those published by Rai [2], 
who found TNF-α salivary values in patients with peri-
odontal disease around 2.83 pg/ mL, compared to 1.45 pg/ 
mL in subjects free of periodontal disease.

Prolonged or permanent presence of high concentra-
tions of TNF-α in the saliva may contribute to the devel-
opment of periodontal disease. As a diagnostic fluid, saliva 
is still insufficiently used in everyday practice. It offers ad-
vantages over serum because its collection is noninvasive 
and requires no special training on the side of the clini-
cian. Furthermore, saliva analysis showed of biochemical 
and immunological variation comparable to those in blood 
evaluated as routine practice [3,4].

Our data suggest an important role of high TNF-α con-
centrations in perpetuating pathological phenomena char-
acteristic of periodontal disease. High TNF-α serum levels 
are maintained by inflammatory and infectious processes 
associated with chronic periodontitis [5,6].

Establishment of initial periodontal therapy by me-
chanical treatment leads to improved clinical status and 
TNF-α values lower than those recorded on initial exami-
nation [7]. Yun et al. [8] observed that high serum levels of 
TNF-α detected in patients with chronic periodontitis are 
significantly reduced after periodontal surgery.

Determining TNF-α values in the peri-implant crev-
icular fluid could represent an important feature in early 
detection of the presence of lesions that are not clinically 
apparent when monitoring the osseointegration process of 
the implant [9-11]. Mechanical peri-implant therapy leads 
to reduced TNF-α levels in the crevicular fluid associated 
with improved clinical parameters [12,13].

The administration of drugs with anti-TNF-α effect 
may lead to low cytokine levels in the periodontal tissue 
and in the crevicular fluid, with beneficial effects in sup-
pressing periodontal disease [14-16].

Conclusion
Our results regarding the presence of TNF-α in total sa-
liva prompt us to notice that saliva analysis is a useful and 
safely enough method for the diagnosis and follow-up in 
the development of periodontal disease.

Modified values of the salivary levels of this cytokine in 
patients with periodontal disease, significantly higher than 
those in subjects free of periodontal disease, is not only an 
indicator of periodontal disease progression, but also a re-
flection of the pathogen potential that periodontal disease 
may have on the overall health of the body.
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Table I. Mean values (pg/ mL) and statistical data for TNF-α in the 

saliva 

Parameter
TNF- α  

Control group
TNF- α 

Patients

Mean value: 1.462 2.657

Number of determinations: 15 15

Standard deviation: 0.1003 0.2215

Standard error: 0.02894 0.05719

Minimum: 1.290 2.000

Maximum: 1.620 2.900

Median: 1.460 2.750

Inf.I 95% confidence interval: 1.398 2.534

Sup. 95% confidence interval 1.525 2.779
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