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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Periodontal diseases are considered to be 

among the most prevalent diseases in the maxillofacial 
region. As indicated by contemporary data, the etiology 
of inflammatory periodontal diseases is attributed to the 
accumulation of microbial biofilms on the surfaces of teeth in 
close proximity to periodontal tissues. The increased activity 
of periodontopathogenic bacteria can lead to the activation of 
the body's immune response cascade, which can contribute to 
the development of gingivitis and periodontitis. The objective 
of the present study was to investigate the composition of the 
microbial association of the periodontal pocket in patients 
exhibiting varying degrees of periodontal tissue damage. 

Materials and Methods: The microbiologic composition 
of periodontal pocket contents was studied in a cohort of 34 
patients diagnosed with K05.3 Chronic periodontitis. The state 
of periodontal tissues was evaluated using clinical, instrumental, 
and radiologic examination methods. The contents of the 
periodontal pocket were utilized as a subject for examination. 
The primary identification of microorganisms was carried out 
by means of the MALDI TOF MS method. 

Results: The results of the study indicated the presence of 
various indicators of microbial composition in patients exhibiting 
different degrees of periodontal tissue lesions. The contents of 
the periodontal pocket were found to contain both aerobic and 
anaerobic representatives of bacterial flora. Furthermore, the 
presence of representatives from the periodontopathogenic 
spectrum of microorganisms was detected. 

Conclusions: The microbial composition of the contents of 
periodontal pockets varies according to the extent of damage to 
periodontal structures. As the severity of the disease worsened, 
there was a shift towards an increase in the number of obligate 
microorganisms and a decrease in species diversity.

Key words. Marginal periodontitis, periodontal pocket, 
microflora, CFU, polyhexanide.
Introduction.

Diseases of marginal periodontal tissues represent a pressing 
challenge for contemporary dentistry. Inflammatory diseases of 
periodontal tissues account for the majority of diseases affecting 
soft tissues in the region surrounding teeth. The primary 
nosologic units are gingivitis and periodontitis. Gingivitis 
is defined as an inflammation of the gingival tissues without 
destruction of the gingival attachment and without changes in 
the bone tissue. Inflammation is typically localized to the area 
of free and partially attached gingiva [1,2]. The exacerbation 
and subsequent progression of the inflammatory response may 
result in the onset of marginal periodontitis. Such inflammation 
encompasses a greater volume of soft tissue, resulting in the 

destruction of epithelial attachment and bone tissue. This 
process ultimately leads to the formation of periodontal pocket 
[3,4]. 

Contemporary data indicates that the etiopathogenetic basis 
for the development of inflammatory periodontal diseases is the 
formation of microbial biofilm on the surface of teeth in close 
proximity to periodontal tissues. The mechanisms of the macro-
organism's response to the pathogenic influence of bacterial flora 
also play an important role. A variety of factors present within 
the oral cavity have the capacity to contribute to alterations in the 
biocenosis of the oral cavity, thereby resulting in an imbalance 
in the ratio of certain representatives of opportunistic flora. The 
increased activity of periodontopathogenic bacteria can lead to 
the activation of the body's immune response cascade, which can 
contribute to the development of gingivitis and periodontitis. It 
has been established that Porphyromonas gingivalis, Treponema 
denticola, Tannerella forsythia, Fusobacterium nucleatum, 
and a number of other microorganisms play a pivotal role in 
the development of inflammatory periodontal diseases. It has 
been demonstrated that periodontopathogenic flora is capable of 
exerting the most deleterious effects on periodontal tissues due 
to the presence of specific pathogenicity factors [5,6].

The factors that increase the virulence of periodontopathogens 
include the following. Firstly, there is the ability to adhere to 
gingival cells with subsequent colonization. Secondly, there 
is the ability to destroy epithelial cell barriers. Lastly, there 
is the increased secretion activity of destructive enzymes, 
which includes elastase, collagenase, phospholipase, and 
trypsin- and chymotrypsin-like proteases. In addition, there 
are mechanisms characteristic of specific bacterial species 
that contribute to the destruction of periodontal tissues and 
suppression of local immune defense reactions [7]. Mechanisms 
present in Porphyromonas gingivalis include the following: 
the presence of fimbriae, the synthesis of gingipain, and the 
production of endotoxin—lipopolysaccharide of the cell wall. 
In Actinobacillus actinomycetemcomitans, there is secretion 
of exotoxin—leukotoxin. Tannerella forsythia is characterized 
by the production of glyco- and proteolytic enzymes, as well 
as the ability to trigger the process of apoptosis in the cells of 
periodontal tissues [8,9].

The presence of a large number of pathogenicity factors 
of opportunistic flora in the oral cavity and their increased 
activity under favorable conditions pose significant risks of 
inflammatory diseases of the periodontal tissues. Numerous 
studies have demonstrated a correlation between the presence 
of inflammatory periodontal diseases and the development or 
exacerbation of the course of general medical diseases [10,11]. 
There is also evidence indicative of a correlation between 
inflammation of periodontal structures and complications in the 
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course or termination of pregnancy [12]. This substantiates the 
paramount significance of understanding the composition of 
periodontopathogenic flora and the necessity of incorporating 
this knowledge into the treatment planning process for 
inflammatory diseases of the periodontal tissues.

The objective of this study was to examine the composition of 
the microbial association of the periodontal pocket in patients 
with varying degrees of periodontal tissue lesions.
Materials and Methods.
Sampling:

The microbiological composition of the periodontal pocket 
contents was examined in a cohort of 34 patients diagnosed 
with K05.3 Chronic periodontitis. The state of periodontal 
tissues was assessed using clinical, instrumental, and radiologic 
examination methods. The visual parameters of the periodontal 
tissues were evaluated by assessing changes in gingival color 
(presence of hyperemia, cyanosis), palpation of the gingiva, 
and the presence of pathological elements (ulcers, erosions, 
necrotic changes, etc.). The gingival sulcus was probed with a 
graduated periodontal probe to ascertain the level of attached 
epithelium, the presence of bleeding, and the presence and 
depth of periodontal pockets in six points. The purpose of the 
orthopantomogram was to study the state of the cortical lamina 
of interdental septa, the presence of atrophy, resorption, and 
osteoporosis of bone tissue, the state of furcation areas, and the 
presence of bone pockets. 

The age of the patients included in the study ranged from 20 
to 60 years. 

The prevalence of periodontitis was found to vary, with 26% 
of subjects exhibiting mild symptoms, 39% displaying moderate 
symptoms, and 35% manifesting severe symptoms. 

The inclusion and exclusion criteria employed are delineated 
in Table 1.

The patients were divided into three groups: 
Group 1: Patients with mild chronic generalized periodontitis 

(n = 9).
Group 2: Patients with moderate chronic generalized 

periodontitis (n = 13).
Group 3: Patients with severe chronic generalized periodontitis 

(n =12). 
The material for the study was obtained from the contents of the 

periodontal pocket, which was collected under the supervision 
of Central Research Institute of Dentistry and Maxillofacial 
Surgery. Samples for microbiological study were obtained 
directly from the periodontal pocket while ensuring isolation 
from saliva by using cotton rolls. Sterile paper pins (absorbers) 
of size #30 by ISO, were placed to the full depth of the 
periodontal pocket in the amount of 3 pieces for 10 seconds for 
material collection. The prepared samples were then aseptically 
placed in sterile tubes containing thioglycol medium. 

The severity of chronic periodontitis was classified based on 
clinical attachment loss (CAL) and radiographic bone loss.

• Mild: CAL 1–2 mm, bone loss <15% of root length.
• Moderate: CAL 3–4 mm, bone loss 15–33%.
• Severe: CAL ≥5 mm, bone loss >33% and/or tooth 

mobility Grade II or higher.

These criteria follow the classification proposed by the 
American Academy of Periodontology (2018).
Extraction of pure cultures:

The isolation of anaerobic microorganisms was performed by 
inoculation on Schaedler's anaerobic agar (Oxoid, Basingstoke; 
UK) with 5% (v/v) defibrinated sheep blood, anaerobic basal 
agar (Oxoid, Basingstoke; UK) with defibrinated sheep blood, 
or Lactobacillus MRS Agar (Himedia Labs. Inc., India) with 
defibrinated sheep blood. The following media were utilized 
for the isolation of aerobic microorganisms: The following 
agar media are employed: Endo Agar (Becton Dickinson and 
Company, USA), gelatin-mannitol salt agar (Staphylococcus 
Agar #110, Himedia Labs Inc., India), and m-Enterococcus Agar 
(Difco Laboratories, Franklin Lakes, USA). Serial dilutions of 
periodontal pocket contents in Columbia Broth liquid medium 
(Himedia Labs Inc., Mumbai, India) were prepared for media 
inoculation. The inoculation process was executed in 102, 103, 
105, and 107 dilutions.

Following the inoculation of anaerobic bacteria, the Petri 
dishes were placed into anaerobic jars (Schutt Labortechnik 
GmbH, Göttingen, Germany) containing a gas mixture (85% 
N₂, 10% H₂, 5% CO₂) in the presence of platinum catalysts at 
37°C for a period of 72 hours.

Petri dishes inoculated with the test organism were examined 
macroscopically at the conclusion of the incubation period for 
evidence of colony growth. The dishes were then subjected to 
a morphological classification, and the number of each type of 
colony was recorded. The subsequent step entailed a microscopic 
examination of the colonies, accompanied by preliminary Gram 
staining.

The colonies that were identified were separated and 
transferred to separate Petri dishes with the same medium. Then, 
they were incubated under anaerobic or aerobic conditions 
to obtain bacterial biomass for further identification and 
preservation. In the present study, a particular strain of identified 
microorganisms was subjected to a freeze-drying process. This 
procedure entailed the microbial suspension being frozen in 
a cryoprotectant solution (10% sucrose/1% gelatin [w/v]), 
which was subsequently processed using a freeze dryer (SB1, 
Chemlab, UK) to ensure its prolonged preservation. The storage 
of tubes containing dried microbial strains was conducted at a 
temperature of -80°C.

The quantification of bacterial load was performed using 
a colony-forming unit (CFU) assay. Transportation of the 
collected samples of the test material to the laboratory was 
conducted by placing paper pins in a test tube with 5 milliliters of 
thioglycol transport medium. The sample mass was determined 
by subtracting the mass of the empty container from the mass 
of the container with dried sample. All samples were subjected 
to culturing for a period of two hours following their collection. 
Following the process of homogenization, 10-fold dilutions 
of 10²–10⁷ were prepared in Columbia Broth liquid medium 
(Himedia Labs Inc., Mumbai, India). From the respective 
dilutions, 0.1 ml samples were seeded on selective and non-
selective media. The bacterial counts were expressed as log10 
colony-forming units per 1 g of sample (log10 CFU/g).
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MALDI-TOF MS and 16s rRNA Sequencing:
The primary identification of microorganisms was performed 

by MALDI TOF MS on a Vitek MS Plus instrument according 
to the recommendations of the equipment manufacturer. In 
instances where the species of bacterial strains could not be 
identified by mass spectrometry, identification was facilitated 
by sequencing of the 16S rRNA gene fragment. For this 
purpose, the polymerase chain reaction (PCR) was utilized to 
amplify the 16S rRNA gene fragment using universal bacterial 
primers 27F (5′-AGAGAGTTTGATCCTGGCTCAG-3′) and 
1492R (5′-ACGGGGYTACCTTTGTTGTTACGACTT-3′) for 
35 cycles, employing the subsequent program: The denaturation 
process was conducted at a temperature of 94°C for 20 seconds. 
Subsequently, the primer annealing phase was initiated at 58°C 
for an equal duration. The elongation stage was then carried out 
at 72°C for a period of 90 seconds. The resulting PCR product 
was purified using the Cleanup Standard kit (Evrogen, Moscow, 
Russian Federation). The amplification of the DNA fragment 
was followed by Sanger sequencing with primer UF1 at Evrogen 
(Moscow, Russian Federation). The sequence cutoff boundaries 
were determined based on the quality of electrophoregrams 
visually using the Chromas Lite program, version 2.6.6 
(Technelysium Pty. Ltd., Australia). The identification of 
bacterial species was facilitated by conducting a search of the 
retrieved nucleotide sequences in the GenBank database using 
the Megablast algorithm. The comparison result was deemed 
species-level appropriate if its partially sequenced 16S rRNA 
gene sequence exhibited a minimum of 98.7% similarity to the 
sequence of the nearest known bacterial species in the GenBank 
database.
Statistical Analysis:

The statistical processing of the data was performed using Excel 
and XLSTAT programs, which were developed by Addinsof Inc. 
(New York, NY, USA). The R statistical programming language 
was utilized to conduct the data analysis. The illustrations were 
plotted using the ggplot2 package. In the course of all statistical 
analyses, a value of P≤0.05 was considered to be significant.
Results.

The results of the study demonstrated the presence of various 
indicators of microbial composition among patients exhibiting 
differing degrees of periodontal tissue damage. The presence of 
both aerobic and anaerobic representatives of bacterial flora was 
detected in the contents of the periodontal pocket. Furthermore, 
the presence of periodontopathogenic microorganisms was 
detected. 

Table 2 provides a synopsis of the identified bacteria, 

accompanied by their phylotype, family, and species 
classification. In this study, the sample mean is denoted as M, 
and the standard error is denoted as m. A total of 24 bacterial 
species were cultivated, 12 of which were Gram positive and 12 
of which were Gram negative. The diversity of bacteria according 
to the type of oxygen utilization was observed, and facultative 
and obligate anaerobes were identified. Morphological analysis 
revealed a predominance of bacilli, accompanied by the presence 
of cocci. Furthermore, the presence of fungal flora was detected.

The mean degree of infestation in subjects with mild periodontal 
tissue damage was 4.7 log10 CFU/g ± 0.15 log10 CFU/g, with 
a range from 2.1 ± 0.08 log10 CFU/g (Eikenella corrodens) to 
8.6 ± 0.12 log10 CFU/g (Veillonella spp.). The mean degree of 
infestation in patients with moderate periodontal tissue damage 
was 4.9 log10 CFU/g ± 0.15 log10 CFU/g, ranging from 0.5 ± 
0.12 log10 CFU/g (Aggregatibacter actinomycetemcomitans) to 
8.5 ± 0.18 log10 CFU/g (Actinomyces odontolyticus).

The mean degree of infestation in patients with severe 
periodontal tissue damage was determined to be 4.8 log10 
CFU/g ± 0.16 log10 CFU/g, with a range from 0.3 ± 0.20 log10 
CFU/g (Aggregatibacter actinomycetemcomitans) to 8.7 ± 0.11 
log10 CFU/g (Porphyromonas gingivalis) (Figure 1).

The results of the study revealed that Group 1, which 
comprised patients with mild severity of periodontal tissue 
lesions, predominantly exhibited bacilliform bacteria of both 
anaerobic and aerobic types. In the context of gram-positive 
bacteria of anaerobic and facultatively anaerobic nature, coccal 
flora, typified by streptococci, manifested as the predominant 
bacterial type. Gram-negative anaerobic flora is represented to 
a greater extent by Veillonella, Fusobacteria, and Bacteroides, 
which are included in the list of the main periodontopathogens 
(Porphyromonas gingivalis, Tannerella forsythia, and 
Prevotella intermedia). Furthermore, the presence of bacteria 
belonging to the gram-positive anaerobic flora, predominantly 
comprising actinomycetes, was also identified. Furthermore, 
the presence of bacteria that are not common representatives 
of the resident flora of the oral cavity (Enterococcus faecalis, 
Enterobacter cloacae, Escherichia coli) was also detected, 
indicating the development of dysbiosis. Furthermore, the 
presence of fungi belonging to the genus Candida was detected. 

The microbial composition of periodontal pocket contents 
in Group 2 patients with an average degree of periodontal 
structures lesion exhibited differences. A decline in the 
prevalence of gram-positive cocci and lactobacilli was 
observed. A significant increase in the prevalence of gram-
negative bacilliform flora was observed in comparison with 
the group of patients exhibiting mild disease severity. The 

Inclusion criteria Exclusion criteria

1. Age ranging from 20 to 60 years.
2. Diagnosed marginal periodontitis clinically and radiologically 
confirmed. 
3. Informed consent to participate in the study (protocol of the 
local ethical committee of PFUR Medical Institute No. 13 dated 
December 15, 2022).

1. Presence of acute generalized diseases.
2. Presence of infectious diseases (except periodontitis).
3. Presence of pregnancy at the time of the study.
4. Age less than 20 and more than 60 years.
5. Antibacterial medication in the anamnesis during 6 months before the 
beginning of the study.
6. Visiting a dentist for periodontitis treatment in the last year before the study.
7. Refusal to participate in the study at any stage.

Table 1. The inclusion and exclusion criteria.
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Table 2. Microbiome of periodontal pockets in patients with different degrees of periodontal tissue lesion. ll microbial names are italicized. 
Percentages indicate the detection frequency of each microorganism among the analyzed samples.

Figure 1. Composition of periodontal pocket microflora in patients with different degrees of periodontal tissue damage.



139

detection percentage of gram-negative anaerobic flora exhibited 
a significant increase. A substantial increase was also observed 
in the number of Actinomyces naeslundii, with a mean of 7.5 ± 
0.20 log10 CFU/g, and a concomitant increase in the diversity 
of Actinomycetes. The number of Enterobacteriaceae and 
fungi increased in comparison with mild severity, indicating a 
worsening of dysbiosis and displacement of the resident flora.

A decline in species diversity of the flora was identified in 
Group 3, which comprised patients with severe periodontitis. 
The number of streptococci was found to be significantly 
reduced, while lactobacilli were not detected. However, a 
high percentage of Staphylococcus aureus was isolated, with 
a mean of 6.0 ± 0.16 log10 CFU/g. Among the gram-negative 
anaerobic flora, Porphyromonas gingivalis was predominant 
(93% of samples), and the prevalence of Veillonella decreased 
significantly (10% of samples). The number of Fusobacteria 
remained at a high level. The number of Gram-positive anaerobic 
flora representatives decreased significantly in comparison with 
the samples from group 2. The presence of elevated levels of 
Enterobacteriaceae and the fungal genus Candida suggests 
a significant displacement of the native microbiota and the 
subsequent development of anaerobic biofilms. 

A comparison of the changes in the composition of the 
bacterial content of the periodontal pocket revealed a tendency 
toward a decrease in the number of resident coccus flora and 
Lactobacilli, accompanied by a gradual increase in anaerobic 
bacilliform flora (Figures 2 and 3).

The highest concentrations of actinomycetes were observed 
in patients with moderate periodontal tissue destruction. The 
isolation frequency of Candida fungi exhibited a positive 
correlation with the severity of periodontal lesions. Furthermore, 
the presence of dysbiosis led to an elevated frequency of 
detection for atypical Enterobacteriaceae.

Discussion.
Inflammatory periodontal diseases are among the most 

prevalent etiologies that prompt patients to seek consultation 
with a dentist. The significant prevalence of periodontal diseases 
underscores the importance of investigating its etiology and 
treatment modalities [13-15]. The primary etiological agent 
contributing to periodontal disease progression is the presence 
of periodontopathic microflora. Inflammatory phenomena in the 
gingival tissues, which gradually develop, result in significant 
destruction of the tissues surrounding the tooth and, ultimately, 
tooth loss. This decline in quality of life is a significant concern 
for patients and healthcare providers. 

Dysbacteriosis, or microbial imbalance, plays a critical role 
in the progression of chronic periodontitis. As periodontitis 
advances, beneficial symbiotic bacteria are displaced by 
pathogenic anaerobes, particularly members of the red complex 
such as Porphyromonas gingivalis, Tannerella forsythia, 
and Treponema denticola. This dysbiotic shift results in 
impaired host-microbe homeostasis, sustained inflammation, 
and increased tissue destruction. The findings of the present 
study support this model, with more severe cases exhibiting a 
dominance of virulent species.

Prolonged chronic inflammation of the periodontal structures 
can affect the systemic state of the organism and contribute 
to activation of pathological processes in other systems and 
organs, as well as aggravation of already existing general 
systemic pathologies. The pathogenic potential of oral 
microflora is activated by the accumulation of dental plaque 
and the subsequent formation of stable plaque in proximity 
to periodontal tissues. All patients diagnosed with periodontal 
disease exhibit qualitative and quantitative alterations in 
microbial composition. 

Figure 2. Composition of periodontal pocket microflora in patients with different degrees of periodontal tissue damage.
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Figure 3. Representative microbial profiles observed in patients with (A) mild, (B) moderate, and (C) severe chronic periodontitis.
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The composition of the microflora within the periodontal 
pockets is subject to variation, contingent upon the extent of bone 
tissue destruction. This destruction is accompanied by a decline 
in oxygen concentration, a phenomenon that concomitantly 
occurs with the progression of bone tissue degradation and the 
deepening of the periodontal pockets. Concurrently, there has 
been an observed shift towards an increase in the population 
of anaerobic microorganisms [16-18]. The aggregated data 
obtained in the present study demonstrated a decrease in the 
number of Gram-positive cocci and Gram-positive bacilli with 
increasing severity of periodontitis. Concurrently, there was an 
increase in the number and frequency of detection of Gram-
negative bacilli, Enterobacteriaceae, and fungi. Consequently, 
there is a displacement of resident flora and predominance of 
opportunistic and pathogenic microorganisms.

The presence of periodontopathogenic bacteria 
(Porphyromonas gingivalis, Tannerella forsythia, and 
Prevotella intermedia) was detected in all patients, thereby 
confirming their direct involvement in the development of 
inflammatory periodontal diseases. This finding is in accordance 
with previously published literature data [15]. The presence of 
Porphyromonas gingivalis was detected in 79% of the samples, 
Tannerella forsythia in 67%, and Prevotella intermedia in 69%. 
These findings suggest a correlation between these species and 
periodontal diseases. 

Among anaerobic microorganisms, Aggregatibacter 
actinomycetemcomitans plays an important role in the 
development of periodontitis [19]. Concurrently, the presence of 
this type of bacteria is associated with increased aggressiveness 
of the course of periodontitis and its progression [20]. In the 
present study, the prevalence of the specified outcome was 
observed to be 5%, 2%, and 3% in the three groups, respectively. 
A statistically significant correlation was not identified between 
the content of Aggregatibacter actinomycetemcomitans and the 
severity of periodontitis. 

Current research also considers Fusobacterium nucleatum 
to be one of the major periodontopathogens. The bacterium's 
unique properties are attributable to the bilateral manifestation 
of its interaction with the macroorganism. F. nucleatum 
exhibits a dual nature of interaction with the host organism. 
In conditions of a healthy microbiome, this species is able to 
form symbiotic relationships [21]. However, under certain 
circumstances, it shows itself as a pathogenic agent that disrupts 
the microbiological balance and provokes the development of 
serious diseases of the oral cavity through interaction with other 
pathogenic microorganisms [22]. In practically all samples of 
our study, F. nucleatum was found. In addition, no statistically 
significant decrease in the concentration or frequency of 
isolation of F. nucleatum was observed among the three groups. 
This finding indicates that F. nucleatum is directly implicated 
in the development and progression of the condition under 
investigation.

The findings of the study indicated a consistent decline in 
the prevalence of beneficial bacteria, such as Streptococci 
and Lactobacilli, concomitant with an escalating incidence 
of invasive species, including Enterobacter cloacae and 
Escherichia coli. This phenomenon signifies the onset of 

dysbacteriosis and is in alignment with the observations reported 
by Denefil O. et al. [15].

In consideration of the extant data concerning the capacity of 
Lactobacillus bacteria to compete and the suppression of the 
growth of periodontopathogenic flora, it can be posited that there 
is a relationship between the displacement of Lactobacillus from 
the microbiome of the periodontal pocket and the progression 
of the disease [18]. Furthermore, a pronounced predominance 
of anaerobic flora is observed, which is known to exert a 
deleterious effect on periodontal tissues due to the secretion of 
various endotoxins. 

A multitude of studies have evaluated the role of the fungus 
Candida in the development of periodontal diseases. These 
studies have demonstrated that the manifestation of commensal 
or pathogenic properties is contingent upon the localization 
and species composition of microbial communities [23]. 
The synergistic interaction of Candida, F. nucleatum, and 
Porphyromonas gingivalis has also been reported, underscoring 
the necessity for further study of this aspect [24]. The present 
study demonstrates a high detection rate of Candida, F. 
nucleatum and Porphyromonas gingivalis.

In addition to bacterial pathogens, fungi such as Candida 
albicans may influence the clinical course of periodontitis. 
Candida can adhere to periodontal tissues and form mixed 
biofilms with bacteria such as Fusobacterium nucleatum and 
P. gingivalis, enhancing their virulence. These synergistic 
interactions can exacerbate epithelial barrier damage and 
stimulate proinflammatory cytokine release. The presence of 
Candida in advanced periodontitis, as observed in this study, 
may thus represent a marker of microbial complexity and host 
immune dysfunction [25-28].
Conclusion.

The results of this study demonstrate that the qualitative 
and quantitative composition of periodontal microbiota 
changes significantly with disease severity. These findings 
may contribute to more precise microbial diagnostics and the 
development of targeted antimicrobial therapies. Understanding 
microbial shifts in dysbiosis can aid in early intervention and 
personalized prevention strategies for chronic periodontitis.

The microbial composition of the periodontal pockets 
content is contingent upon the degree of damage to periodontal 
structures. Fusobacterium nucleatum has been identified as a 
significant factor in the development of inflammatory diseases 
of periodontal tissues, with its presence documented in 99.4% 
of the samples examined. 

As the severity of periodontitis progresses, a shift in the 
composition of microflora towards a predominance of gram-
negative anaerobes becomes evident. The most prevalent 
phylotypes include Bacteroidota (Porphyromonas gingivalis 
(79%)), Tannerella forsythia (67%), and Prevotella intermedia 
(69%). As the severity of periodontitis escalated, there was a 
concomitant increase in the number and frequency of phylotype 
representatives. 

A statistically significant correlation was not identified between 
the content of Aggregatibacter actinomycetemcomitans and the 
severity of periodontitis.
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