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Introduction

Background: Periodontitis is a chronic inflammatory
condition of the periodontium involving interactions
between bacterial products, numerous cell populations
and, inflammatory mediators. It is generally accepted
that periodontitis is

initiated by dental plaque.

Substances released from this biofilm such as

lipopolysaccharides, antigens and, other virulence
factors, gain access to the gingival tissue and initiate an
inflammatory and immune response, leading to the
activation of host defense cells. As a result of cellular

activation, inflammatory mediators, including

cytokines, chemokines, arachadonic acid metabolites
and proteolytic enzymes which collectively contribute
to tissue destruction and bone resorption are produced.
Tumor necrosis factor-alpha and Interlukene-1p are
mainly produced by tissue monocytes / macrophages.
All these cytokines play a crucial role in immune and
inflammatory responses tissue destruction.

Aims and objectives: To determine and compare the
level of pro-inflammatory cytokine tumor necrosis
factor-alpha (TNF-a) in saliva and gingival crevicular

fluid (GCF) in patients with chronic periodontitis.
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Methodology: 60 samples which were divided into two
groups of 30 sample each. Of these 30 samples, 15
samples were gingival crevicular fluid and 15 samples
were saliva. About 1.5 ml of saliva was collected and
the samples were stored at -40°C. 1- 5ul of gingival
crevicular fluid was collected using calibrated,
volumetric micro capillary pipette and was mixed with
100 pl of elution buffer and stored at -80°C. The stored
samples were centrifuged at 4000 r.p.m for 10 minutes
at 4°C. Tumour necrosis factor- a was estimated by
solid phase sandwich Enzyme-Linked Immuno Sorbent
Assay.

Results: The levels of tumour necrosis factor- o in
gingival crevicular fluid were significantly higher in
chronic periodontitis. The study also showed that the
levels of tumour necrosis factor- o in saliva even
though elevated in chronic periodontitis, was not
significant.

Interpretation and conclusion:  Tumour necrosis

factor- o were elevated in many inflammatory
conditions and periodontitis being an inflammatory
condition, tumour necrosis factor- a was elevated. Thus
the result of the present study can be used to interpret
the potential use of tumour necrosis factor- o as a
biomarker in chronic periodontitis.

Keywords: Tumour necrosis factor alpha, gingival
crevicular fluid, Saliva, Chronic periodontitis.
Introduction

Chronic Periodontitis is defined as an infectious disease
resulting in inflammation within the supporting tissues
of the teeth, progressive attachment loss, and bone loss.
It is characterized by pocket formation and/or gingival
recession™. The tissue destruction in periodontal disease
appears as a result of the interplay between the
the host's

pathogenic bacteria and immune and

inflammatory responses that result in the loss of the
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collagenous  structures supporting the teeth [
Periodontal disease involves a number of inflammatory
mediators, such as interleukin (IL)-1, IL-6, IL-8, tumor
necrosis factor-o (TNF-a), prostaglandins and matrix
metalloproteinases (MMPs) Bl These mediators may
affect the activities of leukocytes, osteoblasts, and
osteoclasts and promote the tissue remodeling process
systemically and locally!?. The collagenolytic enzymes,
including MMPs,
inflammatory cytokines, such as IL-1, IL-6, IL-8 and

TNF-a ™ °,

are mediated by a variety of

Due to their role in the immunopathology of periodontal
infections, different cytokines have been measured in
gingival crevicular fluid (GCF) and their levels related to
the disease status of sites and subjects. For the most part,
these studies have found that with worsening in clinical
parameters of periodontal disease an increase in levels of
several GCF cytokines was noted ®. In addition,
treatment and improvement of the periodontal condition
have been associated with decreases in the GCF levels of

certain cytokines & &

. These findings suggest that
cytokines could be putative biomarkers of periodontal
disease initiation and progression.
TNF-a is a proinflammatory cytokine that is often
overexpressed in periodontitis and is responsible for
alveolar bone resorption during periodontitis 1%,
TNF-a, secreted predominantly by monocytes and
macrophages, is a potent inflammatory cytokine that
upregulates  the  production of  collagenases,
prostaglandin (PG) E2, chemokines and cytokines, cell
adhesion molecules and bone resorption- related factors.
21
The aim of the current study is
1. To determine the level of pro-inflammatory cytokine
Tumour necrosis factor-alpha (TNF-a) in Saliva and

Gingival crevicular fluid (GCF) in patients with

o
N
O
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chronic periodontitis.
2. To compare the level of a pro-inflammatory cytokine
(TNF-a) in saliva and GCF in patients with chronic
periodontitis.
Materials And Methods
This descriptive cross-sectional study was carried out
during the period of July 2014 to June 2015 in the patients
availing treatment in the Out Patient Department of
Periodontology, Azeezia College of Dental Sciences And
Kollam. The

obtaining

Research, Meeyannoor, study was

commenced upon clearance from the
institutional ethical committee. Prior to initiating the
study, written informed consent in accordance with ethical
codes adopted by the National Committee For Medical
Research Ethics was completed by all participants.
Subjects within the age group 20 to 65 years and both
sexes were included in the study. After obtaining informed
consent, subjects were thoroughly examined and detailed
case history was taken from each subject as per the
attached Proforma. The samples were selected by simple
random sampling according to inclusion and exclusion
criteria.

Inclusion criteria

» Subjects who are willing to take part in the study.

o Patients with chronic periodontitis based on criteria
established in 1999 at the International Workshop for
Classification of Periodontal Diseases and Conditions.

Exclusion criteria

» Patients with a history of any systemic diseases.

» Pregnant women, lactating mothers.

» Patients with a history of antibiotic therapy in the past
6 months.

*  Smokers.

»  Previous history of any periodontal therapy within last

5 years.

© 2021 1IDSIR, All Rights Reserved

Study Design

A total of 60 samples were collected, divided into two
groups;

Group 1): Chronic Periodontitis group, based on criteria
established in 1999 at the International Workshop for
Classification of Periodontal Diseases and Conditions.

15 gingival crevicular fluid (GCF) samples and 15 saliva
samples were collected.

Group I1): Healthy subjects group

15 CF samples and 15 saliva samples were collected

16 Armamentarium

For clinical examination

Kidney trays, Sterile mouth mirrors, Williams probe,
Straight probes, sterile gloves, and Mask.

For gingival crevicular fluid and saliva collection and
analysis

Sterile saliva collecting vials, Hirschmann® pL- Sigma-
Aldrich Germany, collection vials- 1.5ml Eppendorf
tubes, Centrifuge-ANM Personal microfuge — Amkette
India, Cooling Centrifuge- Remi R24, Micropippete-
Thermo  scientific F1, Multichannel pipette-
Thermoscientific, Micropipette tips —Axygen, USA, Test
tubes (15 ml) — Borosil, Orbital Shaker ,Multiplate reader
(Erba, Germany), TNF-a (human) EIA Kit Item No.
589201 Cayman chemical CO, USA.

Saliva sample collection

Whole unstimulated (resting) saliva was collected by
passive drool (Navazesh et al)."'Saliva samples were
collected before breakfast between to 8-10 am. The
patients were seated in an upright relaxed position with
the head bent forward. The subjects were asked to
swallow the saliva first. Then the subject lets the saliva
passively drip into saliva collecting vial over a period of
5-10 minutes till approximately 1.5 ml of saliva was
collected. Saliva samples were stored at -40°C until

analysis.!*l
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Gingival crevicular fluid collection

Multiple test sites were dried and isolated with cotton rolls
to prevent any contamination from saliva and blood. Prior
to GCF sampling, supragingival calculus was removed
using sterile Gracey curette. A standard volume of 5pl
was collected extracrevicularly using a calibrated,
volumetric,  Hirschmann®  microcapillary  pipette,
measuring 1 to 5 pl for 5 to 30 minutes.*®) The GCF
obtained was mixed with 100 pl elution buffer containing
50 mM CaCl, and 0.01% Triton X-100 and stored at -
80°C until the assay was performed.™**!

Estimation of TNF —a

The stored samples were centrifuged at 4000 r.p.m for 10
minutes at 4°C. TNF-a was estimated using Cayman TNF-
alpha (human) EIA kit (Item no. 589201) by solid phase
sandwich Enzyme Linked-Immuno-Sorbent Assay.
Results

In this study, 15 patients with chronic periodontitis and 15
healthy controls were considered for comparisons with
respect to TNF-a in gingival crevicular fluid (GCF) and
TNF-a in saliva.

In the descriptive part, percentage, mean value and
standard deviation (SD) depending on whether the
variable is qualitative or quantitative (continuous) was
used. In the inferential part, for the comparison of TNF-a
values of the patients with healthy controls, students ‘t’
test was used. The correlation between TNF-o from GCF
and saliva was assessed by using Pearson's correlation
coefficient, r, and the prediction, if possible was assessed
by regression analysis after adjusting the difference
between patients and controls in the baseline
characteristics especially age, because the patients were
significantly older than controls. The effect of this age
difference was removed by a multivariable regression
analysis by including the variable "age" also in the

regression equation. The comparability of patients with

© 2021 1IDSIR, All Rights Reserved

controls was assessed by using the chi-square test (x%) and
modified ‘t’ test because the variances of the group were
unequal.

Data were entered in the computer using the software
Microsoft Excel and analyzed using SPSS / Epi. Info.
(Statistical Programme for Social Sciences).

Discussion

Periodontal diseases are caused by gram-negative bacterial
infections, which synthesize lipopolysaccharides (LPS).
TNF-a is considered to be a major cytokine involved in
the pathogenesis of periodontal disease and results in
tissue destruction and the erosive reaction in periodontitis
IS TNF-a s produced mainly by monocytes and
macrophages in response to LPS. Increased levels of TNF-
o also may promote the release of collagenase from
human gingival fibroblasts, leading to cartilaginous
collagen destruction and bone resorption **. There is also
substantial evidence to prove that the elevated levels of
TNF-a in chronic periodontitis serves as a link in the
development of cardiovascular diseases. 1%

In this study, 15 patients with chronic periodontitis and 15
healthy controls were considered for comparisons with
respect to TNF-a in gingival crevicular fluid (GCF) and
TNF-a in saliva. Both the groups were compared in their
baseline characteristics. In this study among the 15
chronic periodontitis and 15 control groups, 8 were males
and 8 were females and both the groups were comparable
with respect to gender as shown in table 5.

The mean age of chronic periodontitis group was 40.13 (+
7.46) and healthy controls were 30.27 (+ 1.94). There was
a significant difference in mean ages between the groups
as shown in table 6. To adjust the difference between
groups with respect to age, a multivariable regression
modeling was used by putting the TNF- o values as the
dependent variable and age and group as independent

variables. As shown in table 7, age was not significant

Ao
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indicating that age is not a predictor of GCF TNF- a
values but the groups, which was significant. But for
saliva TNF- a values, both variables age and group were
not significant.

The mean value of TNF- o in saliva for chronic
periodontitis group was 81.40 picogram /ml (+ 3.73) and
that of healthy control was 79.82 picogram/ml (+ 4.15)
which was not statistically significant as shown in table 4.
This is in accordance with the study by R.P. Teles et al
(2009) .°The rationale for assessing cytokines present in
saliva is based on the concept that these mediators come
into the whole saliva through GCF. The GCF levels of
cytokines are elevated in chronic periodontitis sites
compared to healthy sites it was hypothesized that they
would also be elevated in the whole saliva of periodontitis
individuals.™ Additionally, there is increased secretion of
an inflammatory cytokine from buccal and gingival
epithelial cells which would be another source of
cytokines.!® ! |n contrast to this there was no significant
difference in the TNF- a levels. This may be due to
extensive dilution of GCF in saliva and also due to the
presence of putative inhibitors in the whole saliva mainly
large salivary proteins such as mucins which cleaves these
cytokines.® The results of this study are however
contradictory to what was obtained by Frodge et al in
2008, who showed a statistically significant difference in
TNF- o value in saliva in chronic periodontitis patients
compared to healthy controls.” Gumus et al. in their
study in 2014 found similar results as in this study. There
was an increase in salivary TNF-a in chronic periodontitis
when compared to healthy controls but was not
statistically significant. Similar results were obtained in a
study done by Pritma Singh et al. in 2013.%? Varghese et
al. in their study found out contradictory results in 2015 in
which significantly higher levels of salivary TNF-a value

in chronic periodontitis compared to healthy controls./*!

© 2021 1IDSIR, All Rights Reserved

The mean value of TNF- a in GCF for chronic
periodontitis group was 86.25 picogram / ml (+ 2.71) and
that of healthy control was 80.74 picogram / ml (+ 3.33)
which was highly statistically significant (p = 0.0001) as
in table 3. The study has similar results to the study done
by Kurtis et al in 2005 who showed a statistically
significant difference of TNF- o in GCF in chronic
periodontitis patients compared to healthy controls.?" In a
study by Fentoglu et al. in 2011, the level of TNF- o in
GCF was not statistically significant in chronic
periodontitis group in comparison to healthy controls.?!
Alves et al. in 2013 found a result similar to this study that
is a statistically significant difference in GCF TNF-a in
chronic periodontitis patients compared to healthy
controls.”® The relation between increased TNF-a and
inflammation was early established. IL-1 and TNF are
produced by many cell types and have been shown to
contribute to several events that are essential for the
initiation of an inflammatory response, sustaining of
inflammation and, ultimately, tissue destruction. They
induce upregulation of adhesion molecules on leukocytes
and cells of endothelium, also stimulate the production of
chemokines, which are needed for recruiting leukocytes.
IL-1 and TNF induce expression of mediators that amplify
or sustain the inflammatory response like prostaglandins,
and the synthesis of lytic enzymes such as matrix
metalloproteinases; they also can enhance bacterial Killing
and phagocytosis. Moreover, IL-1 and TNF are synergistic
in their capacity to enhance bone resorption. Although the
periodontium has a high capacity for repair, cytokines
limit repair by inducing apoptosis of matrix-producing
cells.®

There was no significant correlation detected between
TNF- a saliva values and TNF- o GCF values in chronic
periodontitis patients as shown in table 8. This may be due

to the increased amount of TNF-a released during

N
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inflammation which may be elevated in both saliva and

GCF.*I Thys there was no significant prediction of one

from the other as shown in graph 3.

Conclusion

The following conclusions were drawn from the study:

1.

The
significantly elevated in Gingival crevicular fluid of

levels of Tumour necrosis factor- o is
Chronic Periodontitis patients when compared to
healthy controls.

The levels of Tumour necrosis factor- a is elevated
but not significantly in Saliva of Chronic Periodontitis

patients when compared to healthy controls.
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Legend Table and Figure
Table 1: Tumour necrosis factor- a level in Gingival crevicular fluid and Saliva in picogram/milliliter

No GCFTNF-¢in pg/ml | Saliva TNF-o in pg/ ml
1 81345 80.92
2 86.2535 76.08
3 80.44 76.2435
4 86.68 82883
5 88.83 76.0735
6 §7.37 83.2335
T 81.38 79.7435
8 88.6 86.225
9 88.43 844335
10 87.305 86.075
11 86.36 81.5735
12 88.6 86.36
13 87.34 77.92
14 88.2 79.15
15 85.192 84.01

Tablel includes Group 1 patients with chronic periodontitis from whom levels of TNF-a is assessed in Gingival crevicular
fluid and Saliva using ELISA (Enzyme-Linked Immunosorbent Assay).
Table 2: Tumour necrosis factor- o level in Gingival crevicular fluid and Saliva in picogram/milliliter

Page63 5
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No GCF TNF-u in pg/ ml Salva T:E'“ mpg
1 81.925 §3.8
2 78.93 J48
3 79.2535 75.65
4 75.25 §1.43
5 18.75 73.65
i 80.6235 79.3
T 80.3035 80.15
8 §6.1 §3.83
9 866 3.8
10 86.1 §5.63
11 79.85 719.5
12 81.5735 815
13 7496 73.15
14 79.71 17.6
15 83.1235 81.45

Table 2 includes Group 2 healthy subjects from whom levels of TNF-a is assessed in Gingival crevicular fluid and Saliva

using ELISA (Enzyme-Linked Immunosorbent Assay).

Table 3: Comparison of TNF-a value in GCF between the study groups

Chroni Test of
TNF- a in GCF crome Healthy Controls | significance and P-
Period ontitis .
Value
Mean 86.25 80.74 t=497
Standard o N
deviation (SD) 2.71 313 P value= 0.0001

*highly statistically significant

Mean values of TNF- o in GCF in chronic periodontitis group was 86.25 (+ 2.71) pg/ ml whereas for healthy controls it

was 80.74 (+ 3.33) pg/ ml which was highly statistically significant (p = 0.0001).

© 2021 1IDSIR, All Rights Reserved
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Table 4: Comparison of TNF-a value in Saliva between the study groups

Chronic Test of
TNF- o in Saliva . .- Healthy Controls | significance and P-
Periodontitis - .
Value
Mean 81.40 79.82 t = 1.094
Standard = )
deviation (SD) 373 4.15 P value= 0.283

Mean values of TNF- o in saliva in chronic periodontitis group was 81.40 (+ 3.73) pg/ ml whereas for healthy controls

it was 79.82 (+ 4.15) pg/ ml which was not statistically significant.

Table 5: Distribution of the groups with respect to gender

Chronic Test of
Gender Periodontitis Healihy controls | significance and p
group value
Number Yo Number %
Male g 53.3 g 53.3 2 = 000
Female 1 46.7 1 46.7 p=1.00
Total 15 100.0 15 100.0

Comparability of the study groups (test and control) showing no statistically significant difference between the groups

with respect to gender.

Table 6: Distribution of the groups with respect to age

Chronic Test of
Age Periodontitis Healthy Controls slgm;ij: :::;::E and
Mean 40.13 30.27 Modified t = 4.96
Standard x
deviation (SD) 746 194 p value= (.0001

*statistically significant

© 2021 1IDSIR, All Rights Reserved
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Comparability of the study groups (test and control) showing a statistically significant difference between the groups
with respect to age.

Table 7: Multivariable regression modelling

AGE GROUP
P P
: Not C e
TNF-ocin GCF 0.0826 C e 0.002 significant
significant =
N N
TNF- « in Saliva 0.405 o 0821 o
significant significant

Multivariable regression modelling using TNF- a value as dependent variable and Age and Group as independent
variable.
Table 8: Correlation between TNF- a values in GCF and Saliva in Chronic Periodontitis

Correlations

INF-o GCF | TNF-o SALIVA

Pearson Correlation 1000 363
TNF- o GCF Significance : 183
N, Sample size 15 15
Pearson Correlation 363 1.000
TNF-o SALIVA Significance 183
N, Sample size 13 13

There was no significant correlation between TNF- oo GCF and TNF- a saliva values.

© 2021 1IDSIR, All Rights Reserved
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Table 9: Correlation between TNF- a values in GCF and Saliva in Healthy controls

Correlations
TNF-o GCF | TNF-o SALIVA

Pearson Correlation 1.000 769

TNF-o GCF Significance 001
N, Sample size 13 13

Pearson Correlation 769 1.000

TNF-« SALIVA Significance 001

N, Sample size 15 15

There was a highly significant correlation between TNF- oo GCF and TNF- a saliva values

Graph 1: Comparison of TNF-a value in GCF between the study groups
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Graph 2: Comparison of TNF-a value in Saliva between the study groups
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Graph 3: Correlation between TNF- o values in GCF and Saliva in Chronic Periodontitis
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Graph 4: Correlation between TNF- a values in GCF and Saliva in Healthy controls
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Graph 5: Distribution of the groups with respect to age
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Graph 6: Distribution of the groups with respect to gender

82

GROUP

lctronic PERIDONTITIS
PATIENTS

Count

[esLtHy conTrROLS

SEX

© 2021 1IDSIR, All Rights Reserved

Page642



