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SUMMARY

The ethiological factor of periodontal diseases is the presence of periodontopathogens; in state of imbalance
with commensals they begin to affect pathologically. With a decrease in the number of periodontopathogens
in the biofilm, it is possible to restore the balance and prevent periodontal diseases or their transition to the
stage of remission. Nowadays, the most informative and accessible diagnostic method for determining
periodontopathogens is real-time polymerase chain reaction (PCR).
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Relevance

Periodontitis is a chronic inflammatory disease of the
gums of polymicrobial etiology. Porphyromonas gingiva-
lis, Tannerella forsythia and Treponema denticola are di-
rectly associated with this disease and are therefore called
periodontopathogens or red complex bacteria [14.15]. These
gram-negative obligate anaerobic bacteria exist in the bio-
film that forms in subgingival pockets, and Fusobacterium
nucleatum serves as a bridge to the supragingival biofilm,
which consists mainly of streptococci [16]. The lipopolysac-
charide (LPS) of these bacteria acts as an immunostimulant,
causing gingival inflammation and activating osteoclasts
through Toll-like receptors (TLR 2 or TLR 4), which trigger
the expression of various cytokines, which in turn causes
alveolar bone resorption [14]. However, recent metagenomic
studies indicate that a wide range of microbiota associated
with periodontitis may be involved in the disease process,
which has to be identified yet [4].

Traditional treatment of periodontitis involves a non-sur-
gical treatment aimed at controlling the pathogenic plaque
and calculus biofilm from the crown and root surface through
mechanical procedures (scaling) combined with improved
personal hygiene, thus reducing inflammation and pocket
depth. [10, 19.] In severe cases, antibiotic therapy may be
required to hasten resolution of the disease [5]. Such thera-
peutic approaches are not always associated with success, and
the frequent recolonization of treated areas with periodontal
pathogens, as well as the emergence of antibiotic resistance,
have led to the need to search for new therapeutic approaches
for the treatment of periodontal diseases [3].

Among the various procedures used to detect oral bacteria,
such as microbial culture, immunological assays, enzymatic
methods, and molecular biology, the polymerase chain reaction
(PCR) diagnostic method has become a powerful and increas-
ingly popular tool due to its speed, sensitivity, and efficiency [12].

A number of methods have been developed for the detec-
tion and quantification of periodontal pathogens, including
bacterial cultures, flow cytometry, DNA-DNA hybridiza-
tion, immunoassays, enzymatic methods, and standard
polymerase chain reaction (PCR). However, most of these
methods are labor intensive and time consuming. In addition,
they all have their own subjective limitations to achieve the
desired sensitivity and specificity for accurate quantifica-
tion of specific bacteria in samples [7, 13]. In recent years,
quantitative real-time PCR technology has been developed
to quantify bacteria. Real-time PCR with species-specific
primers overcomes the limitations of traditional methods
and becomes more suitable for bacterial quantification [1, 2,
6, 8,9, 11, 19, 20, 21, 20]. Over the past 10 years attention
has been drawn to the usage of saliva as a diagnostic fluid
for periodontal disease [17].

Materials and methods

The survey included 20 patients: 10 men and 10 women
who applied to North Caucasus Medical Training Centre LTD.

All patients completed a General and Disease History
Questionnaire, Bleeding on probing (BoP), Probing Depth
(PD), and Clinical Attachment Loss (CAL) and Plaque Index
(PI), and a— radiological bone loss (RBL). The criteria for in-
clusion of patients in the experimental group was the diagnosis
of moderate periodontitis (presence of BOP, PD —< 5 mm,
CAL —-3-4 mm, RBL - 15% —33 % PI— 1-3). No history of
tooth loss due to periodontitis. The control group consisted
of patients with healthy periodontal tissues (BOP — <10 %,
PD—<3mm, CAL —no, RBL —no PI-0-1)

The experimental group included 10 patients (5 men and
5 women) in the control group 10 (5§ men and 5 women)

The material was taken in the morning, before the procedure
of tooth brushing on an empty stomach. Previously, the tooth
was dried with sterile gauze swabs. Samples were taken using
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sterile paper endodontic pins of size No. 25, by immersion in
the deepest periodontal pocket (patients of the experimental
group) or in the gingival sulcus (patients of the control group)
for 10 s. Then the paper point was removed and placed in a
plastic test tube of the Eppendorf type with the DNA-Express.
Detection of five periodontopathogenic microorganisms: Ac-
tinobacillus (Aggregatibacter) actinomycetemcomitans (Aa),
Porphyromonas gingivalis (Pg), Prevotella intermedia (Pi),
Tannerella forsythensis (Tf) and Treponema denticola (Td)
was performed by quantitative PCR with real-time detection
of results using Dentoscreen set.

Research results

Tannerella forsythensis was found in eight patients in
the control group, Treponema denticola was found in 6 pa-
tients, which may indicate an increased risk of developing
periodontal diseases. According to the literature, Tannerella
forsythia and Treponema denticola are included in the «red
complex» of periodontopathogens (Socransky et al., 1998).
Bacteria included in this group prevent the colonisation of
commensal bacteria and are considered the most pathogenic
periodontal complex, found in significant numbers in active
and progressive periodontitis (Thurnheer et al., 2014; Holt

Table 1
Results of the examination of the control group of patients

Tannerella
forsythesis (Ig)

Prevotella
intermedia (Ig)

Porphyromorans
gingivalis (Ig)

Treponema
denticola (lg)

2.5

2.1

2.1 0.9 2.4 2.2
2.1
29
2.6

2.6

Table 2
Results of the examination of the experimental group of patients

Porphyromorans Prevotella Tannerella Treponema
gingivalis (Ig) intermedia (lg) forsythesis (Ig) denticola (Ig)
4.6 4.5 38 3.4
53 42 38 4
1.4 2.5
4.5 3.4 2.6
42 33
25 0.8
52 43 4
1.9
35 29 34
4.1 3.1 3.4 3.9

& Ebersole, 2005). The results of the control group are
presented in Table 1.

In 100 % of patients of the experimental group, Porphyro-
morans gingivalis (42.9 %), Tannerella forsythensis (66.7 %)
and Treponema denticola (33.3 %) are found mostly.

The most rarely detected Actinobacillus actinomycetem-
comitans (4.8 %) and Prevotella intermedia (14.3 %). The
results of the experimental group are presented in Table 2.

Conclusion
The results of the study provide an understanding of the
qualitative and quantitative presence of periodontopathogens
in individuals with moderate periodontitis, as well as in clin-
ically healthy patients. Microorganisms are the etiological
cause of inflammatory diseases of periodontal tissues, and
their detection at an early or preclinical stage determines
the success of treatment, allowing to reduce the microbial
load. The PCR method is not widely used in clinical practice,
although it has several advantages:
+ control of the microbial landscape before treatment, as
well as during the stages;
+ prevention of periodontal disease at an objective level;
» carlier detection of periodontal disease.
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