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ABSTRACT:
Introduction: Periodontal disease forms an inflammation in the tissues surrounding the teeth, which results in the
increased production of inflammatory mediators, growth factors, anti-bacterial polypeptide, and apoptosis, closely
related to carcinogenesis. The aim of this study was to compare expression of Bcl-2 in gingival tissue of patients
with chronic periodontitis and healthy periodontium.
Materials and methods: In this study, 36 patients with moderate to severe chronic periodontitis (attachment loss≥
3mm, probing depth≥5mm) that had not received any treatment, and 25 periodontally healthy subjects were studied.
Gingival biopsies were obtained and stained with immunohistochemistry methods and the expression of Bcl-2 was
evaluated. Independent t-test and chi-square test were used to compare the variables.
Results: Bcl-2 in periodontitis group showed a significantly higher expression in comparison with control group
(p<0.05). It was shown that gender does not affect the expression of Bcl-2 in both periodontitis and control group
(p>0.05). Spearman correlation showed a positive correlation between age and Bcl-2 expression in the control group
(r=0.44, P=0.01).
Conclusion: In conclusion, our study demonstrated that chronic periodontitis had a significant effect on Bcl-2
expression. It was also shown that age and gender have no effect on the expression of BCL-2.
Keywords: periodontitis, apoptosis, Bcl-2, gingival, chronic, expression

INTRODUCTION:
Periodontitis is a chronic oral infection caused by
anaerobic gram-negative bacteria in tooth surface
biofilm, which leads to tissue destruction and
tooth loss[1, 2]. Periodontal disease is one of the

two main dental diseases with high prevalence
across the world: 10% to 15% of the world’s
population suffer from advanced periodontal
disease with deep pockets (6 mm or more)[3].
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Although new evidence suggests the important
role of viruses in the initiation and progression of
periodontitis, bacteria and viruses can
synergistically cause periodontitis[4]. Periodontal
disease forms an inflammation in the tissues
surrounding the teeth, which results in the
increased production of inflammatory mediators,
growth factors, anti-bacterial polypeptide, and
apoptosis, closely related to carcinogenesis[5].
Apoptosis, programmed cell death, is one of the
mechanisms contributed in the pathogenesis of
periodontitis which regulates the turnover of
gingival cell tissue[6]. It occurs in physiological
and pathological conditions, and plays an
important role in the process of homeostasis.
Apoptotic cells are identified through condensing
chromatin, degrading DNA into small pieces of
oligonucleosomes, and forming nuclear and
plasma membrane Blebs[7]. Furthermore, an
impressive body of evidence supports the concept
that apoptosis contributed to several cancers[8,
9].
A growing body of evidence proposed the
probable
positive
association
between
periodontal diseases and the risk of cancer in
different tissues, especially mouth, upper
digestive system, lung, and pancreas [10–12].
Oral cancer is one of the most prevalent cancers
throughout the word; it is the eighth prevalent
cancer in men, 11th in women[13]. Several
factors are involved in the development of oral
squamous cell cancer including tobacco, alcohol
consumption, herpes simplex virus (HSV) and
HPV virus, poor diet, and chronic dental
trauma[14].
B-cell lymphoma 2 (Bcl-2), a proto-oncogene,
encodes a protein inhibiting the apoptosis[15,
16]. As an anti-apoptic factor it acts to surviving
the cells by a variety of stimuli. Moreover, the
Bcl-2 family proteins have a fundamental
regulatory role in the development of
apoptosis[16]. Several studies showed that
increased expression of Bcl-2 protein in the
primary phase of carcinogenesis impairs
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apoptosis and results in neoplastic changes[17].
Gamonal and colleagues reported overexpressed
P53 and Bcl-2 in patients with chronic
periodontitis than the control group[18]. Also, in
another study, the overexpression of Bcl-2 was
observed in patients with periodontal disease[19].
Gingival tissue is considered as physical and
defensive barrier against bacterial infection
through the expression of various antimicrobial
peptides and cytokines. On the other hand,
recognising the characteristic of apoptosis
including the proto-apoptic and anti-apoptic
markers in inflammatory gingival tissue of
periodontitis patients may be clarify the
mechanisms involved in the destruction of these
tissues.
Given the few clinical studies evaluating
apoptosis in patients with periodontitis, the
present study aimed to compare the expression of
Bcl-2 in gingival tissue of patients with chronic
periodontitis and subjects with clinically healthy
periodontium.
MATERIALS AND METHODS:
2.1. Study population
The present cross-sectional study investigated 36
subjects (17 men and 19 women) with moderate
to severe chronic periodontitis (loss of
attachment ≥3 mm) with probing depth ≥5 mm
who were untreated, and 29 healthy subjects (18
men and 11 women) referred to the Department
of Periodontology, School of Dentistry, Kerman,
southeast Iran. Since a small tissue (3×2 mm)
was taken from the gingival tissue apart from the
teeth pulled out by surgery and considering the
high repairing ability of the gingival tissue,
therefore, entailed no complications and there
was no ethical prohibitions for healthy subjects.
Case and control participants were matched for
age and sex. Written informed consents were
obtained from all participants. This study
conforms to the Declaration of Helsinki
regarding research involving human subjects and
approved by the ethics committee of Kerman
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University
of
Medical
Sciences
(IR.KMU.REC12/93/209).
The inclusion criteria were as follows: (1)
subjects with at least 14 teeth and 10 posterior
teeth; (2) no consumption of drugs affecting
periodontium, such as phenytoin and nifedipine;
(3) no consumption of non-steroid antiinflammatory drugs (NSAIDs) and antibiotics
during the last six months; (4) no consumption of
cigarettes, alcohol, and other opiates; (5) no
history of cancer; (6) no history of chemotherapy
and radiotherapy; (7) No family history of
cancer; (8) no systemic diseases; (9) and consent
to participate in the study.
2.2.
Tissue
processing
and
immunohistochemistry
Subjects with chronic periodontitis and control
groups were selected among patients admitted for
gingival surgery or any oral surgery adjacent to
gingival tissue. A biopsy of approximately 3×2
mm was taken from the gingival (marginal or
adhesive) tissue in all participants using a
scalpel-15 under local anaesthesia with lidocaineepinephrine 1/80000, and were kept in 10%
formalin. Biopsies were transferred to the
laboratory and after the preparation of paraffin
blocks, immunohistochemistry of Bcl-2 protein
was performed as follows: 1. The 3-4 micron
Sections were prepared from paraffin blocks of
tissue biopsies and were mounted on slides. 2.
The Sections were incubated in buffer citrate (10
mmol for 20 min) in microwave. 3. Then,
Sections were incubated in 0.5% hydrogen
peroxide (15–20 min). 4. Sections were covered
with 2% bovine serum albumin (15 min).
5. The Sections were then incubated overnight
with a specific Bcl-2 antibody (Santa cruz
biotechnology, Inc., Dallas, Texas, USA). The
dilution of each antibody was determined in
accordance with the initial test. 6. Sections were
rinsed with the second antibody, conjugated to
biotin, for 30 min. 7. Sections were washed with
phosphate-buffered saline (PBS) three times in
each step, if required. 8. Sections were incubated
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with 3,3'-Diaminobenzidine (DAB) chromogenic
(5-10 min). 9. At the end, sections were washed
with distilled water three times (5 min) and
stained with hematoxylin-eosin (10 sec). 10.
After washing, they were covered with special
immunocytochemistry glue. 11. The sections
were kept for imaging and data collection.
2.3. Immunohistochemical staining of tissue
sections
To evaluate the immunohistochemistry results,
the mean percentage of positive cells (stained
cells) was counted by the total number of cells
(positive and negative cells) in at least three
microscopic fields using an optical microscope
with a magnification of ×400[19]. To evaluate
the expression of BCL-2, the following criteria
were used:
- Staining of less than 25% of the counted cells.
- Staining of 25–50% of the counted cells.
- Staining of 50–75% of the counted cells.
- Staining of 75–100% of the counted cells[20].
2.4. Statistical analysis
All data for continuous variables were expressed
as mean ± standard deviation (M±SD) and
categorical variables were presented as numbers
(percentages). Independent t-test and chi-square
test were used to compare the variables. The
correlation between age and Bcl-2 were analyzed
using Pearson correlation between the two
groups. The statistical analyses were performed
using the SPSS software version 18.0 for
Windows. P-values <0.05 were considered
statistically significant.
RESULTS:
The data of sex, age, and Bcl-2 status in both
groups are presented in Table 1. Thirty-six
patients (17 men and 19 women) in periodontitis
group and 29 patients (18 men and 11 women) in
the control group were evaluated to compare the
percentage of cells staining with Bcl-2 marker. In
our study, men were more than women in both
groups as well as the most of participants
between 40-50 years in both groups. However,
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we found no significant differences for sex
(P=0.23) and age (P=0.25) between the two
groups. The results showed that BCL-2
expression was less than 25% in the most of

participants in both groups. However, only in
case group, Bcl-2 was higher than 25% and there
was significant difference of Bcl-2 expression
between case and control groups (P≤0.0001).

Table 1: Demographic and BCL-2 index chracterisics in both groups divided by age
Groups
Case
Control
Variables
male

17 (47.2)

18 (62.1)

female

19 (52.8)

11 (37.9)

4 (11.1)
2 (5.6)
22 (61.1)
6 (16.7)
2 (5.6)
35.92±9.34
17 (47.2)
12 (33.3)
3 (8.3)
4 (11.1)
32.91±26.26

0 (0)
5 (17.2)
14 (48.3)
7 (24.1)
3 (10.3)
38.41±7.59
29 (100)
0 (0)
0 (0)
0 (0)
0.33±0.97

Sex

P-value
0.23

≤ 20 years
21-30 years
31-40 years
Age
41-50 years
≥ 50 years
total
≤ 25%
26%-50%
Bcl-2
51%75%
76%-100%
total
* Significant difference (P<0.05).

In this study, results showed that men in the case
(35.64±27.67) and control (0.46±1.2) groups had
higher percentage of cells stained with Bcl-2
compared to women in the case (30.47±25.45)

0.25

<0.0001*

and control (0.11±0.29) groups, however, we
found no significant difference (P>0.05 for
both) (Figure 1).

Figure 1: Comparision of Bcl-2 expression across the two studied groups by gender
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Spearman correlation showed that there was no
significant difference between age and Bcl-2
expression in case group (r=-0.08, P=0.6).
However, there was a positive correlation
between age and Bcl-2 expression in the control
group (r=0.44, P=0.01).
DISCUSSION:
Findings obtained from previous reports
demonstrated that apoptosis might be contributed
to the destruction of periodontitis-associated
gingival tissues. Although the presence of
bacterial pathogens is essential to start the
disease, the immune response can play an
important role in the progression of periodontal
disease [2,23]. Apoptosis, programmed cell
death, plays a vital role in the regulation of
inflammation and immune response of the host.
During this process, a series of morphological
and biochemical events are induced in the cells,
which leads to their death [24]. Bcl-2, an antiapoptotic protein, causes preventing the cell
death induced by different stimuli[20]. Therefore,
this study aimed to determine the expression
level of Bcl-2 protein by immunohistochemistry
in gingival tissue of patients with chronic
periodontitis compared to healthy subjects.
The results of the present study suggested the
presence of apoptosis in the gingival tissues of
periodontitis patients. Immunohistochemical
evaluations showed that the expression of Bcl-2
in all healthy periodontium was ≤25%; however,
47% of patients with chronic periodontitis had
BCL-2 expression <25%, and the rest (53%)
showed >25% expression levels. The mean
staining percentage in periodontitis group was
32.91% and in the control group was 0.33%.
In the study by Gamonal et al., the expressions of
Bcl-2, Caspase3, fas/fasl and P53 were
investigated [20]. Their results indicated the
presence of apoptotic cells by electron
microscopy in deep areas of biopsies, taken from
areas with probing depth ≥5 mm, and attachment
loss ≥3 mm. Their study strongly supported
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strong apoptotic mechanisms in periodontal
tissues of individuals with chronic periodontitis.
In addition, the expression levels of Bcl-2 and
P53 increased in patients with chronic
periodontitis than those of the control group. In
our study, the mechanism of apoptosis and
increased expression of anti-apoptotic proteins
was observed in patients with chronic
periodontitis, like Gamonal’s study [20]. In
agreement with our results, the staining
percentage of cells with Bcl-2 marker was
reported at more than 25%. Also, the expression
of Bcl-2 in the control group of Gamonal’s study
was reported at 0%, which was similar to Bcl-2
protein levels in our study (0.33%).
Along with Gamonal’s study [20], the results of
the study by Kasprzak and et al. [25] showed no
difference in the expression of Caspase-3 and
showed overexpression of Bcl-2 and P53 in
chronic periodontitis ratio than the control group,
which is in agreement with our study. The
increased expression of Bcl-2 in patients with
periodontitis represents the effect of chronic
inflammation on cell apoptosis. Bulut and et al.
[19] examined the expression of P53, Bcl-2, and
Caspase-3 proteins in patients with aggressive
periodontitis that showed no difference in the
expression of P53 and Caspase-3 in the
periodontitis patients compared with the control
group. But the Bcl-2 expression in periodontitis
group was in agreement with the results of our
study, with the difference that Bulut’s study was
performed on eight patients with periodontitis,
while our study was conducted on 36 patients
with chronic periodontitis. This indicates that the
small sample size was the limitation of Bulut’s
study which was widely compensated in the
current study.
In the present study, the effect of sex on the
expression of Bcl-2 in patients with chronic
periodontitis and healthy controls was studied.
The results showed no effect of sex differences in
the expression of Bcl-2. The present study also
investigated the effect of age on the expression of
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Bcl-2 in the two groups; although most patients
with periodontitis are aged between 30 to 40
years, there was no statistically significant
relationship between age and staining percentage.
In contrary, the Bcl-2 expression increased with
age in the healthy subjects. Given that previous
studies have not examined the impact of sex [18,
19, 23], so the effects of age and sex on the
expression of Bcl-2 can be considered among the
strengths of this study. Further studies with a
larger sample size can be effective in evaluating
the mechanisms involved in inflammation and
apoptosis. Considering the importance of
apoptosis and its role in the pathogenesis of
periodontal diseases and cancer, further
molecular studies are required to identify the
leading mechanism proposed the relation
between the apoptosis and chronic periodentitis.
CONCLUSION
The present study provides evidence that the
expression of Bcl-2 in patients with chronic
periodontitis are different from those with
healthy periodontium. It was also shown that age
and gender have no effect on the expression of
Bcl-2.
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