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Background. Periodontal diseases are a topical issue of contemporary dentistry because they are 
accompanied by severe morphological and functional disorders of maxillodental system; and are characterized 
by polyetiology and a number of metabolic disorders.

The purpose of this study was to substantiate the pathogenic mechanisms of generalized periodontitis in 
relation to polymorphism of nuclear transcription factor NF- κB1.

Objective. The aim of the study was to determine the genetic factors in the development of generalized 
periodontitis and the relationship of this parameter with immunohistochemical affiliation for cellular infiltrate 
of the lamina propria of gum at this nosology in young people. Hence, 2 groups were formed: І – control and II 
– observational.

Methods. Polymorphic gene section NF-κB1 was determined using the cells of buccal epithelium of the 
examined people by means of polymerase chain reaction. Collection of material was performed with sterile 
disposable dental brush, followed by the introduction of a reagent in ependorph with DNA Express reagent (LyTeh 
NPF, Russia). Genome deoxyribonucleic acid was isolated by DNA Express set (LyTeh, Moscow).

Results. The lack of correlation in this case indicates that no matter how parameters change, relatively 
major genotype (Del/Del) in this case is unchanged and the determining factor causes the development of 
generalized periodontitis, clinical picture of which is rapidly progressing.

Conclusions. Results of correlation analysis proved that genotype (Del/Del), as polymorphic variant of gene 
transcription factor NF-κB1, was significantly associated with the emergence of rapidly progressive periodontitis 
in young people.
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Introduction
Periodontal diseases are an urgent matter 

of contemporary dentistry because they are 
accompanied by severe morphological and 
functional disorders of maxillodental system; 
and are characterized by polyetiology and a 
number of metabolic disorders [1, 7, 12].

In case of inflammatory diseases of perio
dontal tissues, which are regarded today as 
polyetiological, such factors as genetic and 
non-genetic influence on each other with the 
effects that are not always clearly defined [10, 
13]. In most cases, both types of factors influ
ence the pathogenesis and severity of clinical 
symptoms.

There is various systematics as well as cli
nical and morphological forms of generalized 
periodontitis [11] depending on aetiology, 
course of severity and immune response [14]. 
Polymorphic clinical features of this nosology 
are associated with different composition of 
subgingival microflora. The factors that affect 
antimicrobial response and new metabolic 
status of the organism are also important [6].

The problem of early diagnosis of gene
ralized periodontitis, the development of effec
tive measures of its prevention and treatment 
that is aimed at achievement of positive long-
term results are topical matter of contemporary 
dentistry [2, 3].

It is established that various exogenous and 
endogenous factors and triggers [4] contribute 
to development of generalized periodontitis, 
but the influence of these factors is studied 
insufficiently [9].
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Also, the established ideas and concepts [5] 

do not explain fully the existing differences in 
the identification of risk factors and progression 
of generalized periodontitis, its course, ambi
guous outcomes under the same conditions. 
Due to the usual difference in the rate of gene
ralized periodontitis progression in patients 
treated with the standard schemes, the bio
logical heterogeneity of the disease and its 
possible complex causes are suggested.

In this regard, it would allow predicting the 
clinical course of generalized periodontitis in 
patients with this nosology. Therefore, studying 
the relationship of this disease with genetically 
determined factors should be recognized as 
perspective.

The purpose of this study was to substantiate 
the pathogenic mechanisms of generalized 
periodontitis from the position of polymorphism 
of nuclear transcription factor NF-κB1 that is 
based on patterns that determine the relation
ship between the genetic profile of an individual 
and the nature of cellular infiltrate of the lamina 
propria of gums in patients with generalized 
periodontitis.

Methods
To determine the genetic factors of gener-

alized periodontitis development and the rela-
tionship of this parameter with immunohisto-
chemical affiliation for cellular infiltrate the 
lamina propria of gum of this nosology in young 
people, 2 groups for observation were formed: 
І (control – 45 people with intact periodontium) 
and II (55 people – patients with generalized 
periodontitis).

Dental examination of 100 people was con-
ducted in accordance with the standards of 
diagnosis and treatment of dental patients (the 
decrees of the Ministry of Health of Ukraine “On 
approving of the protocols of medical care in 
specialties “orthopedic dentistry”, “therapeutic 
dentistry”, “surgical dentistry”, “orthodontics”, 
“pediatric dentistry”, “pediatric surgical den-
tistry” from 28.12.2002 №507 and “On ap-
proval of standards of medical care and quality 
of medical care” from 28.12.2002 №507).

Determination of polymorphic gene section 
NF-κB1 was performed using the cells of buccal 
epithelium of the examined people by means 
of polymerase chain reaction. Collection of 
material was performed with sterile disposable 
dental brush followed by the introduction of a 
reagent in ependorph with DNA Express rea
gent (LyTeh NPF, Russia). Genome deoxyribo
nucleic acid was isolated by DNA Express set 
(LyTeh, Moscow).

Polymorphic gene area NF-κВ1 (rs28362491) 
was amplified by polymerase chain reaction. 
The final volume of the reaction mixture was 
25 mkl and contained:

ȂȂ specific oligonucleotide primers – 66 ng 
each,

direct – 5'-TGGGCACAAGTCGTTTATGA-3';
reverse – 5'-CTCGAGCCGGTAGGGAAG-3';

ȂȂ 2,5 mkl 10 times buffering for amplifi
cation;

ȂȂ 2 mM magnesium chloride;
ȂȂ 0,2 mM deoxy nucleotide triphosphate 

(dNTP);
ȂȂ 2,5 units. Taq DNA polymerase;
ȂȂ 20–50 ng of genomic DNA.

In the tube containing these material 25 mg 
of mineral oil was placed.

Amplification was performed by means of 
Tertsyk thermocyclers (DNA Technology Ltd, 
Russia).

To identify alleles, the restriction analysis of 
amplicons using restriction enzyme PfIMI (Syb
Enzym, Russia) at 37 °C was performed.

Products cleavage of polymorphic gene 
section NF-κB1 was detected by horizontal elec
trophoresis in 2% agarose gel in a single TBE 
(50 mM Tris-H3BO3 and 2 mM EDTA, pH 8,0), for 
2 hours at a voltage of 2 V per 1 cm of gel. 
pBR322/Alu I was used as a molecular weight 
marker of DNA. Gels were stained by etydiumom 
bromide followed by visualization of the results 
in the UV light.

According to the research objectives of the 
process of immunohistochemical studies, mo
noclonal antibodies CD-3 (clone SP7, Dako
Cytomation), CD-4 (clone 4B12, DakoCyto
mation), CD-20 (clone L26, DakoCytomation) 
were used. The results of of immunohistochemical 
studies visualization were carried out by En 
Vision system (DakoCytomation). The degree 
of expression of markers was determined by 
the colour intensity of specific patterns in brown 
colour. In some cases for structure differen
tiation, the obtained sections were stained 
additionally with Maher’s hematoxylin. The 
degree of expression was evaluated individually 
for each marker and determined on at least 
(8-10) randomly selected fields of Biorex–3 
ВМ–500T digital light microscope.

The results of clinical and complex mor
phological studies were analysed using a 
number of biostatistics methods. Statistical 
research was performed at the Department of 
Statistical Research of SIHE “I. Horbachevsky 
Ternopil State Medical University of the Ministry 
of Health of Ukraine”. The data was processed 
by the licensed program Statistica (StatSoft).
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To analyse the relationship of parameters 
that were studied (immunohistochemical 
profile of cellular infiltrate of the lamina propria 
of gums) the correlation coefficient (r) Spearman 
was determined. The correlation coefficient was 
considered statistically significant at р<0.05 [8].

The value of the correlation coefficient rep-
resents the degree of closeness between the 
values to a linear function, which correspond 
to the values ± 1 correlation coefficient. If rxy>0, 
the correlation is positive; it means that with 
increasing of one value, a second value in-
creases in average. If rxy<0 correlation is nega-
tive, that is with increasing of one value, a 
second on average is decreased. If there is no 
statistical relationship between the values, the 
correlation coefficient is zero. The level of p-test 
(statistical significance) depends on the value 
of the correlation coefficient and the size of the 
experimental group for which the determina-
tion of the correlation coefficient is made. In 
the statistical processing of results, molecular 
genetic studies, in accordance with certain 
genotype (Del/Del), (Del/Ins), (Ins/Ins), as a 
basis for comprehension of the genetic struc-
ture of the population the law of genetic equi-
librium by Hardy-Weinberg was applied. Due 
to this law, according to data on the frequency 
of recessive phenotype in the population that 
have homozygous genotype, the prevalence of 
polymorphic variants of NF-κB1 was calculated 
in the exemined groups. Statistical justification 
of probability differences of genotypes distribu-
tion was performed using χ2 test adjusted for 
continuity by Yates [8].

Results
The molecular genetic study included a 

selection of polymorphic gene sites of nuclear 
transcription factor NF-κB1 cells of buccal 
epithelium by polymerase chain reaction.

The specificity of immunohistochemical 
markers expression on the plasmolemma of 
cells that formed inflammatory infiltrates made 
it possible to distribute them to the group and 
allocate three immunohistochemical profiles of 
infiltrates.

First immunohistochemical profile was 
characterized by prevalence of T lymphocytes 
infiltrates, which were expressed on plasmo
lemma of immunohistochemical marker CD-3 – 
multi-protein complex that was express on the 
surface of T-lymphocytes. The increased level 
of the marker expression on cells’ plasmo
lemma, which appeared in a dark brown colour, 
was determined (Fig. 1).

Stated immunohistochemical profile cor
related with the frequency of exacerbations 3 
times a year, creating a statistically significant 
relationship with correlation coefficient (r=0.58, 
in p<0.05). 

Second immunohistochemical profile was 
characterized by a predominance of T-lym
phocytes in infiltrates that wereexpressed on 
plasmolemma by immunohistochemical mar
ker CD-4 that was one of the proteins cluster of 
differentiation, monomeric transmembrane 
glycoprotein of superfamily Ig with a molecular 
weight of 55 kDa, which was the marker of 
T-helper cells.

In our research, a high level of the marker 
expression on the plasmolemma of cells, which 
appeared in a dark brown colour, was proved 
(Fig. 2). 

The stated immunohistochemical profile 
correlated with the frequency of exacerbations 
once a year, creating a statistically significant 

Fig. 1. The expression of CD-3 marker in the complex of 
cellular infiltrates in the lamina propria of gums in the 
course of generalized periodontitis. Immunohistochemical 
method, extra Meyer hematoxylin staining. Magnification: 
x 1000. 1 – high degree of expression.

Fig. 2. The expression of CD-4 marker in the complex of 
cellular infiltrates in the lamina propria of gums in the 
course of generalized periodontitis. Immunohistochemical 
method, extra Meyer hematoxylin staining. Magnification: 
x 1000. 1 – high degree of expression. 
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relationship with correlation coefficient (r=0.51, 
in p<0.05). 

Third immunohistochemical profile was 
characterized by a predominance of cells in
filtrates that were expressed in plasmolemma 
by immunohistochemical marker CD-20 or 
B-lymphocyte antigen – a protein, co-receptor 
located on the surface of B-lymphocytes. It was 
established that in cell infiltrates of the lamina 
propria, high and moderate expression was 
determined in a dark brown and light brown 
coloration of cells (Fig. 3).

The stated immunohistochemical profile 
correlated between frequency of exacerbations 
5 times a year, creating a statistically significant 
relationship, and correlation coefficient (r=0.94, 
at p<0.05). The correlation analysis of clinical 
dental and immunohistochemical research with 
determination of correlation coefficient (r) 
Spearman confirmed the correlation between 
frequency of exacerbations and immunohisto
chemical profile of an individual. The maximum 
value of the correlation coefficient (r=0.91) has 
CD-20 immunohistochemical profile and pro
bable frequency of exacerbations 5 times a 
year. The determined correlation between CD-3 
immunohistochemical profile and frequency of 
exacerbations – 3 times per year (r=0.58) and 
correlation between CD-4 immunohistochemical 
profile and frequency of exacerbations once 
per year (r=0.51).

Discussion
The stated presence of correlations between 

anamnesis, clinical indicators and character of 
CD- belonging to cellular infiltrate of the lamina 
propria of the gums in generalized periodonti-
tis makes it possible to systematize generalized 

periodontitis in young people on clinical and 
morphological forms depending on the pre-
dominance of inflammatory infiltrates of T or 
B cells. The intensity of the course of inflamma-
tory and destructive processes in periodontium 
is determined by reorganization of specific local 
immunity, which is provided by cellular and 
humoral components, which is reflected in the 
change of immunohistochemical profile of in-
flammatory infiltrates. The obtained results of 
correlation analysis enable to systematize 
generalized periodontitis relatively, in the ex-
amined people, on ‘stable’ with exacerbation 
rate once a year and CD-4 immunohistochem-
ical profile; ‘conditionally stable’, with frequen-
cy of exacerbations 2–3 times a year and CD-3 
immunohistochemical profile; ‘progressive’, 
with frequency of exacerbations 3–5 times a 
year and CD-20 immunohistochemical profile. 
Therefore, due to immunohistochemical fea-
tures of cellular infiltrate of the lamina propria 
of gums in the course of generalized periodon-
titis it becomes possible to predict clinical 
course of nosology.

The detailed analysis of molecular genetic 
studies proved that 30 (55%) patients with 
generalized periodontitis had genotype (Del/
Ins) – heterozygote, another 16 people (29%) 
genotype (Ins/Ins) – homozygote, sized frag
ment of polymorphic area 94 bp. The most 
pronounced clinical manifestations of inflam
matory and degenerative changes in periodontal 
tissues, characterised by clinical manifestation 
of rapidly-progressing periodontitis, was ob
served in 9 persons (16%) with genotype (Del/
Del) – homozygote.

The results of correlation analysis, with 
definition of Spearman correlation coefficient 
(p<0.05), provides the data on the lack of cor
relation between the defined parameters in 
patients with polymorphic variant (Del/Del). 
The lack of correlation in this case indicates that 
despite the parameters changes (PMA, available 
or no concomitant somatic pathology, etc.), 
relatively major, in this case genotype (Del/Del) 
is unchanged and the determining factor 
causes the development of generalized perio
dontitis, clinical picture of which is to rapidly-
progressing. 

At the same time, in 30 people with genotype 
(Del/Ins) the direct correlation by Spearman 
(p<0.05) was identified between the immuno
histochemical profile of an individual and 
available concomitant somatic pathology with 
correlation coefficient (r=0.60) between bad 
habit (smoking) and PMA index (r=0.17), which 

Fig. 3. The expression of CD-20 marker in the complex cel-
lular infiltrates of the lamina propria of the gums during 
GP. Immunohistochemical method, extra Meyer hema-
toxylin staining. Magnification: x 1000. 1 – high degree of 
expression; 2 – moderate degree of expression. 
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indicates a direct role of these parameters in 
the emergence and development of generalized 
periodontitis. 

It should be noted, the significant inverse 
correlation by Spearman (p<0.05) between PMA 
index and concomitant somatic pathology  
(r=-0.40) and immunohistochemical profile of 
an individual (r=-0.37) was evidenced. 

The characteristic features of the defined 
correlation connections between parameters 
makes it possible to state that the registered 
clinical manifestations of generalized perio
dontitis in case of this polymorphic variants are 
not genetically determined, but possibly are 
caused by exogenous pathogens and local 
factors [12, 13] that initiate the development of 
induced generalized periodontitis, considering 
possible ways of activating transcription factor 
NF-κB1, which contributes to the emergence or 
enhances pathological responses in periodontal 
tissues (Table 1).

The absence of significant direct correlation 
by Spearman (p<0.05) between genotype pa-
rameters (Ins/Ins) should be noted; this leads 
to the assumption that the pathogenic mecha-
nisms of generalized periodontitis in patients 
with this variant have polymorphic genetic 

component, but the features of clinical mani-
festations are more favourable and are charac-
terized by chronic long course in comparison 
to the polymorphic variant (Del/Del). The re-
sults of correlation analysis provide an oppor-
tunity to offer systematics of generalized 
periodontitis due to the nature of inflamma-
tory infiltrates of T or B cells and genotype 
(Table 2).

The control group consisted of patients with 
intact periodontal genotype (Del/Del): there 
were 5 people (11%); so the risk group for mor-
bidity of generalized periodontitis have been 
developed and was recommend taking these 
individuals under medical supervision. 23 peo-
ple (51%) with polymorphic variant of transcrip-
tion factor NF-κB1 (Del/Ins) constituted a risk 
group with bad habits and concomitant so-
matic pathology that in the future would create 
preconditions for development of induced 
generalized periodontitis on the background 
of vascular disorders of the lamina propria of 
gums. 17 people (33%) with polymorphic vari-
ant of the transcription factor NF-κB1 (Ins/Ins) 
constituted a risk group in the case of impact 
of local adverse factors and current tooth-jaw 
anomalies and deformities (see Table 1).

Table 1. Distribution of polymorphic variants of gene transcription factor NF-κB1  
in patients with intact periodontium of tissues and with generalized periodontitis

Characteristics of examined Homozygotes
(D/D)

Heterozygotes 
(D/I)

Homozygotes
 (I/I)

Patients with intact periodontium
(45 persons)

5
(11%)

23
(51%)

17
(38%)

Patients with generalized periodontitis
(55 persons)

9
(16%)

30
(55%)

16
(29%)

Note. The distribution of genotypes polymorphisms (Ins/Ins, Ins/Del, Del/Del) was determined in accordance with the 
law of genetic equilibrium Hardy-Weinberg; significant differences were defined by criterion χ2 – adjustment for Yates 
continuity.

Table 2. Systematics of generalized periodontitis by ‘immunohistochemical’ and ‘genetic’  
profile of the individual

T lymphocytes (CD-4) T lymphocytes (CD-3) В lymphocytes (CD-20)
Genotype (I/I) Genotype (D/I) Genotype (D/D)

Stable generalized periodontitis Conditionally stable generalized 
periodontitis 

Progressive generalized peri-
odontitis 

Conclusions
The results of correlation analysis indicate 

that genotype (Del/Del), as polymorphic variant 
of gene transcription factor NF-κB1, was signi
ficantly associated with the emergence of rapid
ly progressive periodontitis in young people.

Thus, nowadays, there is need to consider 
in the diagnosis of generalized periodontitis a 

polymorphic variants of genes, i.e. polymor
phism transcription factor NF-κB1, which can 
enable detailing pathogenetic mechanisms of 
periodontitis in order to predict the emergence 
and development of nosology units and might 
be a genetic background for the justification 
and development of prevention and treatment 
measures.
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