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I n t r o duc   t i o n
Practicing dentists come across RPP, which 

belongs to aggressive types of periodontitis with a 
continuous relapsing course. The RPP occurrence rate 
in Russia is 5–10% [1] and it has a tendency towards 
steady growth [2]. Unlike chronic periodontitis, where 
the microbial factor plays a key role, RPP is accom-
panied with a combined effect of three factors — the 
presence of specific periodontal pathogens; perverted 
immune response; genetic predisposition. Due to 
the complexity of the three-factors interaction, there 
is currently no single pathogenesis concept for RPP, 
which makes it difficult to diagnose and treat this no-
sology [3–5]. Nowadays, great importance in regulat-
ing periodontal tissues cell homeostasis belongs to the 
indicators Ki-67, Bcl-2 as well as the apoptosis index 
[6–9]. However, there is still no understanding of how 
these indicators change during RPP, including with 
comorbid conditions [10–18]. Immunohistochemi-
cal methods allow detecting more detail regarding 
the pathogenetic changes occurring through gingival 

Ab  s t r a c t  — The purpose of the study implied identifying 
the nature of disturbances affecting proliferation and apoptosis 
in the epithelium of the gingival membrane in patients with 
rapidly progressing periodontitis (RPP). Studies have shown 
specific features of cellular homeostasis disorders manifested 
through a progressing epithelial proliferation lagging behind 
their apoptotic activity.

K ey  w o r d s  — periodontitis; rapidly progressing 
periodontitis; proliferation; Ki-67; Bcl-2; apoptosis

epithelium cells renewal, their apoptotic elimination 
level, which will certainly expand the understanding of 
the pathogenetic processes underlying this disease, and 
will help improve diagnostics and treatment.

Aim of study: 
to identify the nature of gingival cell proliferation and 
apoptosis disturbances in patients with RPP.

M a t e rial    s  a n d  m e t h o d s
To achieve the set goal, an examination was con-

ducted involving 60 people. The main group included 
20 patients suffering from RPP, 20 virtually healthy 
persons with intact periodontium (control group), 
and 20 patients with chronic generalized periodontitis 
(comparison group).

Inclusion criteria — persons of both sexes aged 
18–45 years with no severe somatic pathologies. The 
participants were examined following a standard 
scheme including an index assessment of the oral cav-
ity hygienic status (Green J.C., Vermillion J.R., 1964), 
the severity of inflammation processes in periodontal 
tissues (Muhlemann, in the modification by Cowell R. 
et al., 1975, Flesar T.J., 1980), PMA (Parma, 1960), PI 
(Russel AL, 1956), and an X-ray examination.

Immunohistochemical and morphological exami-
nation of periodontal tissues was performed on biopsy 
specimens, at curettage, removal of mobile teeth and 
extraction of teeth subject to orthodontic indications. 
For the periodontal diseases morphological diagnos-
tics, a biopsy of the gingival mucosa marginal edge and 
gingival papillae, was performed. The obtained stuff 
was fixed in a 10% formalin solution for 24 hours, after 
which it was washed under running water, dehydrated 
in alcohols with a gradual increase in the concentra-
tion, and embedded in paraffin. To conduct a review 
microscopy, deparaffined sections were stained with 
hematoxylin-eosin. When conducting immunohis-
tochemical reactions, monoclonal mouse antibodies 
to Ki-67 protein (MB-1, Ventana) and Bcl-2 ((124) 
M. Cell, 1:200 dilution) were used. The study was 
carried out using a Ventana BenchMark XT device 
and an Optiview DAB IHC Detection Kit system. 
The images of 10–12 visual fields were recorded with 
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a MIRAXDESK digital camera (ZEISS) built into a 
Leica DM 1000 microscope tube (magnification — 
100× and 400×), and transferred to a computer. The 
number of expressing nuclei of the Ki-67 and Bcl-2 
genes was recalculated as per 1m2 using the Videtest-
Morphology 4.0 morphometric software.

The cell proliferative activity was evaluated 
using the Ki-67 index, which was calculated by the 
formula below: I Ki-67= Х / Х1 · 100%, where X1 is 
the number of nuclei immunopositive to Ki-67, X is 
the total number of all the counted nuclei. A similar 
technique was employed when calculating the Bcl-2 
index: I Bcl-2 = N / N1 · 100%, where N is the number 
of nuclei immunopositive to Ki-67, N1 is the total 
number of all the counted nuclei. Cell death through 
apoptosis was estimated through the apoptosis index, 
which was calculated using the following formula: 
Iapt (%) = Z/Z1 · 100%, where Z is the number of 
nuclei in apoptosis, Z1 is the total number of nuclei.

R e s ul  t s  a n d  di  s cu  s s i o n
Studies of intact periodontium showed that 

proliferation (I Ki-67 (10.24 ± 0.72%), I Bcl-2 
(3.11 ± 0.08%)) dominate apoptosis (0.51 ± 0.07%), 
while having a low level of renewal and death of 
epithelial cells. In this case, low proliferation rates are 
balanced by low apoptosis activity.

In the comparison group, individuals with chron-
ic periodontitis had an increased proliferative activity 
of gingival epithelial cells, which is evidence to the 
fact that the periodontal cells regenerative potential 
is high and their apoptotic activity remains moderate, 
while I Ki-67 is 20.31 ± 0.34%, IBcl-2 — 5.92 ± 0.04%, 
and Iapt — 0.61 ± 0.05%. In the group of persons 
suffering from RPP, we observed a breakdown of the 
periodontal tissues adjustment mechanisms, which was 
expressed in the inhibition of IKi-67 (2.02 ± 0.44%), 
IBcl-2 (2.14 ± 0.51%), against an increase in the 
apoptosis index by 3 times (1.53 ± 0.38%). We have 
identified a direct correlation between the values of the 
OHI-S hygiene index and the apoptosis index, both 
in case of RPP and in chronic periodontitis; however, 
the statistical strength of this relationship with RPP 
(r = 0.45) is weaker compared with chronic periodon-
titis (r = 0.91) (p <0.05); also, a direct correlation de-
pendence of the PMA index with I apt (r = 0.720) and 
the reverse dependence with the proliferation index of 
Ki-67 (r = -0.501) (p <0, 05) was detected.

C o n clu   s i o n
The study has shown that the development and 

progress of chronic periodontitis and RPP come ac-
companied by impaired cellular homeostasis. Dur-
ing the initial stages of inflammation in periodontal 

tissues, an increase in the cell proliferative activity was 
observed against virtually unchanged apoptosis index, 
which points at activated regeneration in the body; 
however, along with an increase in the tissues inflam-
mation severity, there is a decrease in the epithelial 
cells proliferative potential as well as activation in their 
death manifested as apoptosis. In case of RPP, there 
is a breakdown of the periodontal tissues adjustment 
mechanisms, which reveals itself as inhibition of Ki-67 
expression and an increase in the apoptosis index, 
which contributes to the progression of periodontal 
lesions inflammatory and destructive lesions.
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