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BACKGROUND
Chronic generalized periodontitis takes the second 

place worldwide by the occurrence rate among the 

diseases of the maxillofacial area. Based on the research 

carried out in 2016 (Global Burden of Disease Study), 

it was found that the severe diseases of periodontal 

tissues take the 11th place worldwide. So, the incidence 

of chronic periodontitis by population cohorts, generally, 

varies from 36% in the countries of the Western Europe 

to 80–100% in the developing countries. In recent years, 

a growth of incidence was reported up to 30% among 

the individuals aged  19–25 and up to 60% — among the 

ones aged 25–30 [1–5].

The high significance of the problem of chronic 

generalized periodontitis occurrence in the modern 

society is defined by the early loss of teeth, by the 

decrease in chewing efficiency and by the development 

of chronic infection foci. As of today, one of the most 

topical issues in periodontology is the development 

and improvement of the methods of early diagnostics 

and treatment for periodontal diseases [6–9].

The clinical signs of chronic generalized periodontitis 

are characterized by hemorrhages in the gingival 

mucosa; by the presence of solid and soft dental 

deposit, by loosening of teeth and by the presence of 

periodontal recess; by loss of alveolar process bone 

tissue height. 

Three disease stages are known — mild, moderate 

and severe. The mild degree of severity is characterized 

by the presence of swelling, cyanotic and bleeding 

mucosa of the gingival margin, 1st degree loosening 

of teeth and by the presence of a periodontal recess 
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BACKGROUND: Chronic generalized periodontitis takes the second place by the occurrence rate 
worldwide among the diseases of the maxillofacial area. High significance of preventing and early 
diagnostics for chronic generalized periodontitis is defined by the early tooth loss, by the decrease in 
chewing efficiency and by the development of chronic infection foci. It is known that the main etiology 
factor of chronic periodontitis is the microbial one, including the representative of the oral cavity 
microbiota  — Tannerella forsythia, which is a Gram-negative, anaerobic bacterium. AIM: To verify 
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various severity degree, for which, an analysis of the content of periodontal recess was carried out. 
In the control group, consisting of individuals with no periodontal tissue abnormalities (n=39), the 
content of gingival sulcus was analyzed. The samples were examined using the method of polymerase 
chain reaction following the real time mode by means of employing the DT-96 detection thermocycler  
(DNA-Tekhnologia NPO) and the «ParadontoScreen» test kit. RESULTS: The findings included a high 
direct correlation between the rate of detecting T. forsythia and the severity degree of the course of 
chronic periodontitis (the correlation coefficient value was found to be 0.997; p <0.05). A strong direct 
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the concentration of T. forsythia is a predictor for severity degree of chronic periodontitis. 
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up to 4 mm deep. The radiology images in cases of 

mild disease show dilation of periodontal fissure, 

loss of integrity in the cortical plate, resorption of the 

alveolar bone walls by 1/3 of the dental root length. 

In cases of moderate severity of chronic generalized 

periodontitis, the findings include an increase in the 

depth of periodontal recess up to 6 mm, pathological 

loosening of teeth (2nd degree) and exposition of 

the dental roots. The orthopantomograms from the 

patients with 2nd degree show resorption of alveolar 

bone walls, reaching up to 1/2 of the length of the dental 

root and showing signs of destruction in the cortical 

plate. The severe chronic generalized periodontitis 

is characterized by an increase in the pathological 

loosening of teeth (up to degree II or III), by dislocation 

of teeth, by the presence of periodontal recesses with 

a depth of more than 6 mm and with the presence of 

purulent exudate, by significant traumatic occlusion and 

exposition of the roots. Upon radiology examination, 

the findings include resorption of alveolar bone walls 

to a distance of more than 1/2 of the dental root length 

with the presence of pathological bone pockets. 

The detection of pathological loosening of teeth 

is based on the classification that is the most used 

in clinical practice — the one from the D.A.  Entin 

(1954): 1st degree — tooth dislocation only in the 

vestibulooral direction; 2nd degree — tooth dislocation 

in the vestibulooral and medio-distal directions; 
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АННОТАЦИЯ
Обоснование. Хронический генерализованный пародонтит занимает второе место по распро-
странённости среди заболеваний челюстно-лицевой области в мире. Высокая значимость про-
филактики и ранней диагностики хронического генерализованного пародонтита определяется 
ранней потерей зубов, снижением жевательной эффективности, формированием хронических 
очагов инфекции. Известно, что основным фактором этиологии хронического пародонтита явля-
ется микробный, а одним из представителей микрофлоры ротовой полости — Tannerella forsythia, 
представляющая собой грамотрицательную анаэробную бактерию. Цель исследования —  
вери фицировать носительство T. forsythia при хроническом генерализованном пародонтите в за-
висимости от степени тяжести заболевания. Методы. В исследовании приняли участие 126 па-
циентов с хроническим генерализованным пародонтитом различной степени тяжести, которым 
проводили анализ содержимого из пародонтального кармана. В группе контроля, состоявшей 
из лиц без патологии тканей пародонта (n=39), изучали содержимое десневой борозды. Образцы 
исследовали методом полимеразной цепной реакции в режиме реального времени на амплифика-
торе ДТ-96 (НПО ДНК-Технология) набором «ПародонтоСкрин». Результаты. Обнаружена высокая 
прямая корреляция между встречаемостью T. forsythia и степенью тяжести течения хронического 
парадонтита (значение коэффициента корреляции составило 0,997; p <0,05). Выявлена прямая 
сильная связь (0,948; p <0,05) между концентрацией геномного эквивалента T. forsythia и сте-
пенью тяжести хронического пародонтита. Заключение. Проведённое исследование показало, 
что концентрация T. forsythia является предиктором степени тяжести хронического пародонтита. 
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3rd  degree  — tooth dislocation in the vestibulooral, 

medio-distal and vertical directions [6–8].

It is known that the main etiology factor for chronic 

periodontitis is the microbial one, with one representative 

of oral cavity microbiota being the Tannerella forsythia, 

which is a Gram-negative anaerobic bacterium. 

This microorganism, described by the scientist Ann 

Tanner, was later called Bacteroides forsythus and it 

is currently classified as a member of Tanerella genus. 

There are data indicating that T.  forsythia does not 

ferment sugar and, for implementing its active vital 

activities, it has trypsin- and cysteine-like proteases, 

encoded by the PrtH, allowing the bacteria to exhibit 

cytopathic effects. The PrtH protease decreases the 

cellular adhesion of periodontal tissues and stimulates 

the processes of inflammation, accompanied by the 

secretion of interleukin 8 (IL-8). At the initial stages of 

research activities, it was found that PrtH phenotype 

T.  forsythia is a forsythia exfoliation factor, it takes 

part in cell fragmentation and disintegration of gingival 

mucosa and, thus, it can act as a pathogenic factor of 

developing periodontosis [10–13].

As for adaptation mechanisms, T.  forsythia has 

an enzyme called karyolysine, capable of cleaving 

fibrinogen and hemoglobin along with inactivating the 

complement system, and an antimicrobial peptide 

LL-37, promoting chronic inflammation by means 

of producing tumor necrosis factor (tumor necrosis 

factor, TNF) in macrophages. For protection purposes, 

the bacteria have a specific protein Serpin (Miropin), 

being a pathogenicity factor, which suppresses serine 

proteases found in neutrophils. At the same time, the 

surface of the bacteria is covered in BspA proteins, 

interacting with extracellular fibronectin and fibrinogen, 

which allows the bacteria to firmly attach to gingival 

tissues and reproduce there. The lipoproteins located at 

the bacterial surface also play an important role of in the 

growth of the bacteria, inducing apoptosis in fibroblasts 

of the host’s gingival mucosa. For productive vital 

processes, T.  forsythia has enzymes (glucosidases), 

cleaving oligosaccharides and proteoglycans of host 

cells: exo-α-sialidase, α-D-glucosidase and N-acetyl-

β-D-glucosaminidase. It was found that, in the 

presence of glucose, the microorganism accumulates 

a lot of methylglyoxal products that are toxic for host 

cells [11, 12].

Considering the above, it can be concluded that 

T.  forsythia has multiple molecular factors, each of 

which can participate in the pathogenesis of chronic 

periodontitis. Thus, monitoring of T.  forsythia gains 

special significance in diagnostics and determining 

further treatment tactics, as well as in predicting the 

disease [12, 14, 15].

Research aim — to verify T. forsythia presence in 

cases of chronic generalized periodontitis depending 

on the severity diseases. 

METHODS
Research design
Within the premises of the Clinical Hospital of the 

Federal State Budgetary Educational Institution of 

Higher Education “ Chita City State Medical Academy” 

of the Ministry of Health of the Russian Federation, 

an observational single-center selective controlled  

non-randomized research work was carried out.

Conformity criteria 
Inclusion criteria: patients suffering from chronic 

generalized periodontitis and aged from 44 to 60 years, 

not receiving antibacterial therapy for 6 months before 

the research activities.

Exclusion criteria: patients with chronic generalized 

periodontitis aged under 44 years and older than 

60  years, receiving antibacterial therapy; patients 

suffering from primary or secondary immune deficiency, 

autoimmune diseases, diabetes mellitus or malignant 

neoplasms.

Research facilities 
The examination was carried out within the premises 

of the Clinical Hospital of the Federal State Budgetary 

Educational Institution of Higher Education “Chita City 

State Medical Academy” of the Ministry of Health of the 

Russian Federation (Chita) during the time period from 

2021 until 2023. 

Medical procedure description 
The patients in all the research groups underwent 

sampling of the periodontal recess content, while the 

patients from the control group had their gingival sulcus 

content sampled. All the samples were examined 

using the method of polymerase chain reaction (PCR) 

with real-time detection using the DT-96 detecting 

thermocycler (“NPO DNK-Теkhnologia” LLC) and the 

“ParodontoScreen” test kit. This procedure does not 

require special preoperational preparation or the use of 

local anesthetics.

Research outcomes 
Main outcome of the research: a “surrogate” final 

point was assessed (genomic equivalent of microbial 

burden). 
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Subgroup analysis

The disease severity criterion was used to designate 

subgroups according to the classification of chronic 

generalized periodontitis.

Ethical review

The research was approved at the meeting of the 

local Ethics Committee of the Federal State Budgetary 

Educational Institution of Higher Education “Chita City 

State Medical Academy” (extract from the Minutes 

No. 112 dd. 23.04.2021). 

Statistical analysis

Statistical processing of the obtained results was 

carried out using the “SPSS Statistics  10” software 

v. 10 (StatSoft Inc., USA) with following the statistical 

analysis principles, accepted for research activities in 

biology and medicine. The results were presented as 

means with standard deviations. For the purpose of 

assessing the correlation and determining the strength 

and direction of the correlation relationship between 

two factors, Spearman’s test was used, while the 

Student’s test with Bonferroni adjustment was applied 

when comparing the research groups to the clinical 

control group [16].

RESULTS

Research sample (participants) 

The number of examined patients with chronic 

generalized periodontitis was 126. The patients 

were divided into three groups comparable by age 

and gender, depending on the disease severity: 

mild degree  — group 1 (n=39); moderate degree of 

severity — group 2 (n=42); severe degree — group 3 

(n=45), along with a separate control group (n=39), 

which included individuals without abnormalities in 

the periodontal tissues. The degree of periodontitis 

severity was set based on such criteria as the depth of 

the periodontal recess, pathological loosening of teeth 

and the degree of bone tissue resorption in the alveolar 

processes. 

Primary findings

It was found that the occurrence rate of T. forsythia 

in patients with chronic generalized periodontitis was 

significantly increasing along with an increase in disease 

severity (table 1), with the correlation coefficient value 

being 0.997 (p <0.05), which indicates the direct and 

strong relationship between the detection of the said 

microorganism and the severity degree of disease. 

In patients with mild degree chronic generalized 

periodontitis (Group 1), the orthopantomogram was 

showing a dilation of the periodontal fissure, loss of 

integrity in the cortical plate, resorption of alveolar bone 

walls by 1/3–1/4 of the length of dental root (Fig. 1), with 

this being said, the mean value of genomic equivalent 

per 1 ml of biological sample (GE) for T. forsythia was 

5.0±1.03, which is 1.5 times more than the values in the 

control group (p=0.012) (Fig. 2). 

The clinical signs and objective examination data in 

Group 2 allowed for defining the depth of periodontal 

recesses as reaching 6 mm, along with 2nd degree 

pathological loosening of teeth and exposing the 

dental roots. The orthopantomogram in patients 

from this subgroup shows a resorption of alveolar 

bone walls down to 1/2 of the length of dental root 

and destruction of the cortical plate (Fig. 3), with the 

mean microorganism concentration in Group 2 being 

increased up to 5.7±0.80 GE, which is 1.7 times higher 

than the same parameter in the control group (p <0.001). 

During the analysis of the obtained data, the 

highest concentration of T.  forsythia was found in 

patients from Group 3  — 6.6±1.87  GE, which is 

1.3  times higher comparing to the values in Group 1 

(p  <0.001), 1.16  times higher comparing to Group 2 

and 2 times higher comparing to the values in the control 

group. In patients from Group 3, the clinical signs and 

visual examination results have revealed a degree 

Table 1

The incidence of Tannerella forsythia 

Occurrence

Study groups, n (%) 

Control 
(n=39)

1 
(n=39)

2 
(n=42)

3 
(n=45)

Positives 16 (41) 21*, 2* (54) 363* (86) 404* (89)

Negatives 23 (59) 18 (46) 6 (14) 5 (11)

Note. p-level: * <0.001 in groups 1 and 2; 2* <0.001 in groups 1 and 3; 3* <0.001 in groups 2 and control; 4* <0.001 in groups 3 
and control.
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2–3 pathological loosening of teeth, dislocation of teeth, 
as well as the presence of periodontal recesses with 
a depth exceeding 6 mm together with the presence 
of purulent exudate, significant traumatic occlusion 
and exposed roots. Upon radiology examination, this 
category of patients shows resorption of alveolar bone 
walls exceeding 1/2 of the length of dental roots along 
with the presence of pathological bone pockets (Fig. 4).

Based on the results of the conducted research,  
a direct strong relationship was found (0.948; p <0.05) 
between the concentration (genomic equivalent) 
of T.  forsythia and the severity degree of chronic 
periodontitis. When analyzing the sensitivity and 
specificity of T.  forsythia genomic equivalent in 
patients from the research groups, it was found that 
the maximal sensitivity value is 78.4% [confidence 
interval 73.79–83.01] with the specificity being equal 

Fig.  1. Orthopantomogram — patient K. aged 44 years  
old: chronic generalized periodontitis of mild severity 
degree.

Fig.  2. Mean values of Tannerella forsythia concentration. GE — genomic equivalent; CGP — chronic generalized 
periodontitis.
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Fig. 3. Orthopantomogram — patient N., aged 49 years: 
chronic generalized periodontitis of moderate severity 
degree.

Fig.  4. Orthopantomogram — patient G., aged 56 years 
old: severe chronic generalized periodontitis.
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to 62.1% [confidence interval 59.76–64.44] for the 

detection of this bacteria in a group with severe 

disease degree (Fig. 5).

DISCUSSION

Chronic periodontitis is a complex, multifactorial 

and not yet completely studied disease. The main 

role in the development of periodontitis is given to 

the periodontal pathogenic microbiota. At the same 

time, the highest pathogenicity is shown for the 

so-called red (periodontal) complex that includes 

T. forsythia, Porphyromonas gingivalis and Treponema 

denticola. This being said, in her scientific articles, 

L.S.  Sazanskaya [17] has shown a definite role of 

Т.  forsythia and other periodontal pathogens in the 

development and progression of periodontitis in cases 

of gastroesophageal reflux disease. Е.V.  Markelovа 

et al. [18] have found the presence of Т.  forsythia at 

the etiologically significant concentration in cases 

of severe chronic periodontitis. Besides, the recent 

scientific data show that this microorganism (due to 

having its pathogenicity factors) causes inflammatory 

and destructive changes. 

The research work we have performed demonstrates 

that, with the increase of periodontitis severity degree, 

an increase is found in the genomic equivalent for the 

said bacteria, which indicates the growth of bacterial 

burden. The research work results indicate the 

necessity for combined specific antibacterial therapy 

in cases of chronic generalized periodontitis for the 

purpose of preventing disease progression. 

CONCLUSION

A direct correlation relationship was found between 

the increase in the genomic equivalent and the increase 

of the degree of destructive changes in the periodontal 

tissues. The obtained results confirm that T.  forsythia 

at the etiologically significant concentration is the 

predictor of severity degree for chronic periodontitis. 

The diagnostics of T.  forsythia concentration shall 

allow (combined with classic examination methods) 

for predicting the risk of developing periodontitis in 

healthy individuals, and in cases of its presence — for 

practically unerringly defining the degree of severity 

for the disease, which shall provide a possibility of 

prescribing the corresponding combined treatment. 

Such a significant correlation interrelationship 

between the presence of T.  forsythia and the 

severity degree of periodontitis allows for drawing up 

a conclusion that the protocol of therapeutic procedures 

for this disease shall include antibacterial medications 

with effective bactericidal and bacteriostatic effects. 

The use of antibacterial therapy in the treatment of 

chronic periodontitis shall increase its quality.
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Fig. 5. Sensitivity and specificity of Tannerella forsythia.
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