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Possibilities of Molecular-Genetic
Tests in Periodontology
Abstract
Treatment protocol for inflammatory periodontal disease therapy, as a rule, includes local and general antibiotic medication targeted at periopathogenic bacteria. This paper reviews chronic periodontitis medication efficacy of the new
bacteriophage dental gel for local application in complex treatment of chronic
periodontitis.
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Topicality of the Research
Inflammatory periodontal diseases are multifactorial diseases.
The main risk factors for their development include genetic
predisposition, excessive immune response of the human
body and environmental factors (microflora of the oral
cavity). Modern researchers prefer genetic risk factors in the
pathogenesis of periodontal diseases. Brayan S Michalowicz,
based on the obtained clinical studies of families, showed that
susceptibility to early forms of periodontal disease depends on
the host's genotype. The inherited deficiencies of phagocytic
cells contribute to the development of the disease. Later, in 2002,
Brayan S Michalowicz and colleagues assessed the condition
of periodontium in 110 twins; the average age of the subjects
was 40 years. The authors concluded that chronic periodontitis
is inherited in 50% cases. A decrease in bone tissue by 82% is
associated with genetic factors. Studies by Marja L. Laine, Bruno
G Loos confirmed the leading role of genetic polymorphisms in
the development of chronic forms of periodontal disease.
None of the variants of the gene has yet manifested itself, as
definitely predisposing to periodontitis. Studies are conducted in
3 directions: 1 - study of candidate genes; 2 - study of associations
of the genome; 3 - analysis of the genetic variants of the host
(SNP) [1].
Results of numerous domestic and foreign authors studies
show, that the periodontal diseases leading etiological factor
are periopathogenic bacteria [2-5]. Most of them are anaerobes,
characterized by high adhesiveness, invasiveness and toxicity.
Periopathogenic bacteria are united in so-termed "complexes",
of which the most aggressive for periodontal tissues are "pink"
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(exponent - Actinobacillus actinomycetemcomitans) and "red"
(representatives - Porphyromonas gingivalis, Tannerella forsythia,
Treponema denticula) [4-7]. Thus, in periodontal practice, for
their suppression, as a rule, broad-spectrum antibiotics are used.
Ultimately, the pathological processes treatment with antibiotics
can lead to a change in T-lymphocytes level in the body, but
indirectly, after the disappearance of the inflammatory reaction.
Despite the proven clinical effectiveness, the antibiotics
administration entails a number of problems, such as their
imperfect efficacy due to the periopathogenic bacteria
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increased resistance and formation of resistant strains of the
microorganisms, as well as pronounced side effects [8,9].
In view of this circumstance, we see an alternative to the
antibacterial treatment of inflammatory periodontal diseases
are bacteriophages, which therapeutic effect was discovered
almost one hundred years ago. The possibility of phagotherapy
administration in the periodontal diseases treatment was
suggested by a number of authors [10-12].
The antibacterial effect of bacteriophages is due to the
introduction of the phage genome into a bacterial cell with its
subsequent multiplication and lysis of the infected cell. The
bacteriophages, released into the external environment as a
result of lysis, repeat the cycle of introduction into other bacterial
cells, and lyse them, acting until the pathogens are eliminated
completely in the inflammation site.
So, topicality of the research of bacteriophages therapy efficacy
as an alternative to antibiotic therapy in the complex treatment
of periodontal diseases is obvious.
Research objective: study efficacy of the treatment-andprophylactic preparation Fagodent aimed at inflammatory
periodontal disease therapy.
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Amplicons associated with the complentary probe were
visualized after addition of the streptavidin-alkaline phosphatase
conjugate. The results were read after the provided template.
In virtue of complaints, the disease anamnesis, objective
examination data, the periodontal tissues condition was
evaluated, a diagnosis was established and a comprehensive
treatment plan was developed using the domestic medication
Fagodent. Registration of the hygienic and clinical indices was
made before and 1 month after the treatment.
Treatment of chronic generalized periodontitis assumed
compliance with general medical principles: complexity,
individuality, consistency. Subjects were pre-appointed
correction of individual oral hygiene and occupational hygiene
session. After the acute manifestations of the inflammatory
process remitted, the patients received curettage of periodontal
pockets with injection of Fagodent from the syringe cannula.
After 15 minutes, the procedure was finished, the mouth was
not rinsed. The test medication was also prescribed for home
applications during 2 weeks.
The treatment results were estimated by analysis of the main
subjects’ complaints and objective examination data.

Materials and Methods

Results and Discussion

Studies within the pilot project of the Belgorod region were
conducted on the basis of the Interregional Centre of Dental
Innovations (ICDI) of the National Research University "Belgorod
State University" in the city of Belgorod. During the study, the
ethical standards set out in the Helsinki Declaration (1964),
modified by the World Assembly 41 (Hong Kong,) were respected,
information consents were signed.

Before the treatment, patients complained of painful and
bleeding gums, discoloration, swelling, bad breath, discomfort
due to calculus, exposure of the teeth necks, teeth mobility.
One month after treatment with "Fagodent", reduction of pain
disorder, bleeding, periodontal pockets pyorrhoea was noted.
However, it should be acknowledged that treatment with the
gel with bacteriophages has not give the expected result for
elimination of such factors as "bad" breath, "swelling of the oral
mucosa". Data of the objective examination of patients before
and after the complex periodontal treatment are presented in
Table 1.

A total of 38 patients aged from 32 to 55 years, who attended for
professional hygiene of the oral cavity, as well as for periodontal
treatment, passed examination and were admitted for treatment
at the ICDI NRU "BelSU" with diagnosis "chronic generalized
moderately severe periodontitis". All patients received the
standard periodontal treatment. Two groups were formed: group
1 – 16 subjects, who received the complex periodontal treatment
with the medication Fagodent; group 2 – 22 subjects, who
received for periodontal treatment antibiotic Clindamycinum of
lincosamides and most effective against anaerobic bacteria, as
Bacteroides. The medicine was administered for 7 days according
to the scheme proposed by the German Dental Society of
Periodontologists. The clinical examination included: anamnesis,
patient complaints and oral examinations. Additional methods
of investigation were determining the hygienic state of the oral
cavity using a simplified oral hygiene index (SOHI) after GreenWermillion, gingivitis index of RMA, as well as X-ray imaging.

Admittedly, on the top of the administered therapy, we noted
a tendency to inflammatory processes reduction in patients
of both groups after PMA-index. The data of the subject index
examination before and after the complex periodontal treatment
are presented in Table 2.

Periopathogenic complexes were defined with test Micro-IDent
11 plus (Hain Lifescience, Germany) before and 1 month after
Fagodent treatment. This diagnostic method is based on the
reverse hybridization principle, which involves DNA amplicon
denaturation and applying the obtained sample to a nitrocellulose
strip containing specific probes of 11 periodontogenic agents, a
control probe for the isolated DNA and the conjugate control.

Analyzing index of RMA in subjects of Group I and Group II received
1 month after the periodontal treatment, we can conclude that
both broad-spectrum antibiotics and bacteriophage "Fagodent"
stop the inflammatory process. The results of test "Micro-IDent
plus" are of special interest. 15 subjects from group I (94%) and
20 subjects from group II (91%) showed superthreshold markers
of "red" and "orange" complexes. Figure 1 shows results of

2

The state of oral hygiene was assessed after OHI-S. According to
the data received, individual oral hygiene before the treatment
in all subjects with periodontal disease was unsatisfactory. OHI-S
mean value before treatment was 4.4 + 0.37 (group I), and after
professional teeth cleaning – 2.46 + 0.40, speaking for satisfactory
oral hygiene. However, OHI-S mean value in group II was 4.1 +
0.26, 1 month after – 1.5 + 0.52.
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the test "Micro-IDent" in subject P. before the treatment with
agodent" and Figure 2 shows results of the test "Micro-IDent"
in subject В. before treatment with broad-spectrum antibiotics.

Vol.4 No.1:3

However, 59% of subjects (13 persons) who was taking antibiotic
Clindamycinum had side effects of the medication, specifically:
disorders of the gastrointestinal tract associated with partial loss
of useful microflora (62% - 8 persons), allergic reactions (31% - 4
persons), arterial hypotension (7% - 1 person). Similar complaints
from patients using "Fagodent" were not reported [13-15].

After 1 month, repeated analysis of Micro-IDent 11 plus detected
only "traces" of dangerous periopathogenic complexes markers
both in subjects from group I and from the control group. Results
of the study are shown in Figures 3 and 4.

Table 1 Dynamics of the inflammatory process evaluation criteria in patients with CGMSP.
Symptoms
Pain
Haemorrhage
Swelling
Pyorrhoea
Discoloration
Bad breath
Masticatory efficiency

Group I n=16
Before treatment
1 month after
5.86 + 0.83
2.7 +  0.71
7.57 + 0.65
3.43 + 0.95
6.57 +  1.04
4.7 + 0.97
4.6 + 1.3
1.3 + 0.71
7.7 + 0.75
3.43 + 0.97
6.7 + 1.1
1.7 + 0.57
8.3 + 0.2
3 + 0.87

p
р<0.05
р<0.05
р<0.01
р<0.05
р<0.05
р<0.05
р<0.05

Group II n=22
Before treatment
1 month after
5.2+0.64
2.2+0.56
8.6+0.62
5.6+0.55
7.7+0.4
5.9+0.26
5.2+0.6
3.1+0.46
6.9+0.55
3.7+0.69
5.9+1.2
2.3+0.36
8.8+0.6
4.2+0.59

P
р<0.05
р<0.01
р<0.01
р<0.05
р<0.05
р<0.05
р<0.05

Table 2 Dynamics of periodontal status according to the index evaluation in patients with CGMSP in the course of complex treatment with the gel
"Fagodent".
Index
RMA
Group I (n=16)
Group II (n=22)

Before treatment

Р

1 month after

Р

55 + 0.52
51 + 0.24

р<0.05
р<0.01

28 + 0.62
32 + 0.46

р<0.05
р<0.01

Figure 1 Dynamics of the inflammatory process evaluation criteria in patients with CGMSP.

Figure 2 Results of the analysis Micro-IDent 11 plus in subject В. before treatment with
antibiotic Clindamycinum.
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Figure 3 Results of the analysis Micro-IDent 11 plus in subject P. 1 month after treatment
with "Fagodent".

Figure 4 Results of the analysis Micro-IDent 11 plus in subject В. 1 month after treatment
with antibiotic Clindamycinum.

Conclusion
It should be noted that, as a result of the groups of subjects
with chronic generalized periodontitis of moderate severity
studies, effectiveness in complex treatment of "Fagodent" based
on virulent bacteriophages is shown. The proposed scheme of
professional and individual administration of "Fagodent" can be
used as an alternative to administration of the broad-spectrum
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