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INTRODUCTION 
There is a multicomponent system of protection against the 
negative impact of the environment in the oral cavity, the first 
line of which is the mucous membrane, including epithelial 
cells, cells of the immune system and their cytokines [1]. Ep-
ithelial cells are commonly regarded as an integral part of the 
immune tissue associated with the mucous membranes [2].

The recognition of bacterial structures by epitheliocytes 
is controlled by Tol-like TLR-4, TLR-2, and Nod-like re-
ceptors NOD-1, NOD-2, PAR, but is not restricted to genes 
of the major histocompatibility complex, which allows this 
type of protection attributed to natural immunity [3, 4].

Today it is proved that epithelial cells have been shown to be 
hypoactive against pathogenic bacteria, because the expres-
sion level of TLR receptors relative to the apical surface of the 
cell is low, whereas at the time of invasion bacteria can activate 
the receptors located intracellularly or at the basal pole [5].

Recent works have shown [6] that saprophytes also 
initiate the inflammatory process of the oral mucosa and 
periodontal tissues. The epithelial cells do not phagocytize 
the bacteria that interact with the adhesion receptors, but 
they regulate the dynamics of the active cytoskeleton, al-
lowing the bacteria to form pinocytotic vesicles and thus 
to invaginate into a cell.

In response to bacterial peptidoglycans, the oral cavity 
epitheliocytes synthesize a number of cytokines, including an-
timicrobial peptides, which are part of natural immunity [7].

The epithelium regulates the immune response to the 
microbial factors of the oral cavity. Bacterial lipopolysac-
charides and acids stimulate the secretion by the epitheli-
um cells of proinflammatory cytokines, including IL-1b, 
IL-8, TNF-α, which initiate the inflammatory process in 
the periodontium and oral mucosa. Inflammation of the 
oral mucosa is accompanied with increased expression 
of keratinocyte growth factor receptors in the basal and 
parabasal layers of the epithelium of periodontal pockets 
and inflamed mucosa [8].

THE AIM
The aim was the analysis of literary sources with the study 
of modern views on the problem of the immune status of 
the oral mucosa.

MATERIALS AND METHODS
The review and analysis of scientific and medical literature 
for the years 2013-2019, based on Scopus databases, Web 
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of Science, MEDLINE, The Cochrane Library, EMBASE, 
Global Health, CyberLeninka, RIC.

REVIEW AND DISCUSSION
Transforming growth factor is released by epitheliocytes, 
thus inhibiting the induced by bacteria activation of the tran-
scription factor NF-κB, its interaction with the promoter of 
the gene IL-6, which causes modulation of histone-acetylase 
and alteration of gene expression, and also reduces activation 
of the inflammatory process in tissues [9].

In the formation of innate immunity, a significant role 
belongs to the peptide calprotectin, which is synthesized by 
the epitheliocytes of the gums, its synthesis is regulated by 
transforming growth factor [10]. Epitheliocytes synthesize 
cytokeratins, involucrin, filagrin, the expression of which 
is increased in inflammatory diseases of the oral mucosa 
and periodontal tissues.

The epithelium provides migration of the immune system 
cells into the oral cavity. Saliva, as part of the oral cavity 
environmental system, is characterized by certain physi-
cal and chemical properties, such as pH, buffer capacity, 
salivation rate. Saliva includes secretions of parotid, sub-
lingual and submandibular salivary glands, which differ 
by quantitative protein content, cytokine composition and 
enzyme activity [11]. 

The highest concentration of protein is contained in the 
secretion of the parotid glands. Saliva contains a number 
of biologically active substances, enzymes and regulatory 
peptides such as IL-1, IL-6, IL-8, epithelial growth factors, 
nerves, platelet-synthesized growth factor, major fibroblast 
growth factor, and other cytokines, the concentration of 
which increases with inflammatory diseases of the oral 
cavity and during proliferative processes. 

These biologically active substances influence the mucous 
membrane of the oral cavity and periodontal tissue. The 
content of cytokines in saliva is determined by the activity 
of macrophages and monocytes of mucous and gum fluid. 
Baseline levels of prostaglandin E2 and other prostaglandins 
in saliva also play a role in the pathogenesis of periodontitis. 
Healthy individuals have prostaglandin E2 which binds to 
R-E2 and R-E4 receptors and that reduces the synthesis of 
matrix metalloproteinases, influencing extracellular matrix 
remodeling. Patients with periodontitis have prostaglandin 
E2 which binds to the E1 receptor, that increases IL-1b-de-
pendent synthesis of matrix metalloproteinases and tissue 
proteolysis. The proteolytic system of saliva regulates the lysis 
and colonization activity of the bacteria in the oral cavity [12].

In this case, there is a feedback system, when the mi-
croflora of the oral cavity can cause hyposalivation [13].

The lymphoid tissue associated with the mucous mem-
branes of the oral cavity is divided into inductive and 
effector [14]. 

The inductive zone includes tonsils, lymphoid follicles, 
lymphatic vessels that provide migration of the immune 
system cells to the antigens of the mucous membrane. 
The effector zone is represented by regional lymph nodes, 
mucous membrane and epithelial cells of the oral cavity.

Today, immunity is divided into adaptive and innate. 
Cells that provide innate immunity are phylogenetically 
earlier [15].

Their antigen recognition is not genetically restricted, 
so the response to foreign structures occurs immediately 
after contact [16]. 

Cells of adaptive immunity are phylogenetically farther 
and specialized; their functional activity depends on the 
presence on the plasma membrane of the major histo-
compatibility complex gene products. The intensity of 
the immune response is determined by the genes of the 
histocompatibility complex and varies due to the influence 
of some factors. There are cellular and humoral types of 
immune response, as well as non-specific response of the 
organism. These types of immune response are the links 
of the single mechanism for maintaining the body homeo-
stasis provided by the immune system [17].

The oral mucosa contains a large number of plasma cells, 
90% of which are IgA-producing. One of the mechanisms of 
providing protective action under the influence of microbi-
al factors is the synthesis of secretory IgA, which limits the 
contact between saprophytic microorganisms and cells of 
the oral cavity epithelium, and prevents inflammation. The 
environmental system of the oral cavity balances between 
immune response and tolerance to the antigens. The nature 
of the immune response is determined by quantitative 
characteristics, that is, the intensity of action of one factor 
or another [18].

The intense microbial contamination of the oral cavity 
causes the presence of high proinflammatory potential in 
the gums. Bacteria regulate the migration processes of the 
immune system cells to the foci of inflammation and the 
suppressive action of lymphocytes, which promotes the 
active colonization of bacteria in conditions of immune 
system active action. Bacterial wall antigens are able to 
affect the local immune response of the oral mucosa. In 
particular, suppression of lymphocytes and macrophages 
proliferation, alteration of adhesion molecules expression 
and homing of the immune system cells to the inflamma-
tion site, inhibition of cytokine secretion by contact of 
the immune system cells with gram-positive bacteria is 
revealed [19].

The worldwide prevalence of smoking is about 65% for 
men, about 30% for women and 50% for boys and girls of 
high school. It should be noted that prevalence rates have 
increased 2-3 times over the last 5-10 years [20].

Smoking is one of the most widespread harmful habits, 
which leads to the impact on the oral mucosa tissues 
and periodontal tissues of substances containing about 
4 thousand active compounds that can provoke specific 
changes of the oral mucosa, periodontium and hard tooth 
tissues [21].

The main effect of smoking is attributed to the activation 
of bacterial aggression and increased microbial plaque, soft 
plaque and calculus formation [22].

In national and foreign literature, there are isolated 
reports on the effects of tobacco smoke on microcircu-
lation disorders [23], but there are only few researches, 
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which makes it possible to argue that the mechanisms 
of smoke influence on the development of pathological 
processes in the oral mucosa and periodontal tissues are 
not well-studied.

The tendency for a rapid increase in the percentage of 
smokers among young people of both sexes poses new 
challenges for odontologists and specialists in pathology 
of the oral mucosa. The prevalence of periodontal disease, 
according to most observations, is higher in smokers and 
smokers are prevalent among patients with inflammatory 
periodontal disease [24].

However, with a sufficiently large amount of research 
on the effects of smoking, there is no comprehensive work 
available in foreign literature that would allow to from a 
complete picture on the effect of smoking on the oral mu-
cosa and periodontal tissues. In national literature, such 
data is almost never found [25].

CONCLUSIONS
Therefore, studying the changes in the differentiation of 
the oral mucosa epithelium and periodontal tissues un-
der the influence of environmental factors is of relevance. 
The conception of the oral cavity as a complex ecological 
system has not only theoretical but also practical value. 
Summarizing the data, we can say that at the current stage 
of science development the interaction of all structures 
should be considered, focusing on epitheliocytes of the 
oral mucosa, as a closing chain, which initiates changes that 
can affect the condition of the oral cavity and the results of 
pathological processes treatment of the oral cavity mucous 
membrane and periodontal tissues.
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