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ABSTRACT

According to the World Health Organization, inflammatory diseases are aggressive and practically
untreatable, and their prevalence, according to various authors, varies from 35% to 95%. Along with this,
the problem is exacerbated by the increase in morbidity due to problems of early diagnosis, difficulties in
achieving stable remission, as well as the relationship between late presentation and ambiguity of
approaches to treatment. In addition, the issue of the primacy of etiopathogenesis still remains
controversial. Knowledge of the etiopathogenetic mechanisms of development is necessary for early
diagnosis, drawing up an adequate treatment protocol, prevention and control of inflammatory

periodontal diseases.
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Inflammatory periodontal diseases remain a
pressing problem in dentistry [6,20] despite the
improvement and introduction into practice of
new surgical, therapeutic and orthopedic
treatment methods. According to the World
Health  Organization, these diseases are
aggressive and practically untreatable, and their
prevalence, according to different authors, varies

from 35% to 95% [8,13,18,22,25]

Along with this, the problem is exacerbated
by the increase in morbidity due to problems of
early diagnosis, difficulties in achieving stable
remission, as well as the relationship between
late presentation and ambiguity of approaches to
treatment. [23]. In addition, the issue of the
primacy of etiopathogenesis still remains
controversial. [3,]. Researchers are increasingly
paying attention to the study of endogenous and
exogenous causes of periodontitis, but this issue
still remains controversial among doctors and

scientists [19,22,25,30].

Today, the generally accepted opinion is that
under the influence of exogenous or endogenous
factors, the activation of viruses and bacteria in
dental plaque occurs and the attachment of other
microorganisms to them [14,15,27,31,36,38].

Changes in the body's defenses, local changes in

acid-base balance, hypoxia and other unfavorable
factors make the environment convenient for the
proliferation of pathogenic microorganisms,
which causes an increase in the activity of
opportunistic infection and the occurrence of

inflammatory-destructive periodontal diseases

[1,6,41].

The scientific literature on periodontology has
proposed many concepts of the etiology and
pathogenesis of inflammatory periodontal

diseases.

Historical analysis of the etiopathogenetic
causes of the development of inflammatory-
destructive periodontal diseases for each time

period has its own characteristics.

At the end of the 30s of the last century,
thanks to the scientific research of A.L
Evdokimov, the vascular theory was considered
the fundamental etiopathogenetic factor in the
development of inflammatory periodontal
diseases. By the beginning of the 70s of the last
century, the leading role began to be assigned to
occlusal trauma. The most popular concept over
the past few decades is based on the role of
microorganisms and associated inflammatory

processes.
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Changes in the body’s defenses, local changes anaerobic type of respiration and are

in acid-base balance, hypoxia and other characterized by high adhesive, invasive and toxic

unfavorable factors make the environment properties in relation to periodontal tissues.

convenient for the proliferation of pathogenic . _ _
Specific periodontal pathogens have a wide

microorganisms, which causes _ _ _ .
variety of virulent properties and the ability to

e increased activity of opportunistic infection colonize. The microflora of the periodontal pocket

and attachment may differ both in different parts of the oral cavity

e inflammatory and destructive periodontal and in a separate periodontal pocket. At the same

diseases [14,43,45,49]. time, not one, but several microorganisms play a

role in the formation and progression of
It is generally accepted that the leading role
periodontitis, which distinguish several
in the formation of the inflammatory process in
complexes - associations of microbes associated
periodontal tissues belongs to the anaerobic flora,
with periodontal diseases:
namely endotoxins of periodontal pathogenic

microorganisms [27.31]. At the present stage of 1. Porphyromonas gingivalis, Bacteroidies

development of dentistry, data have been forsihus, Treponema denticola.

obtained on the role of anaerobic and mixed L o
2. Streptococcus sanguinis, Streptococcus mitis,

bacterial flora in the development of periodontal )
Streptococcus oralis, etc.

diseases, which made it possible to identify a

group of so-called periodontal pathogenic 3. Actinomyces odontolyticus, Actinomyces

bacteria that produce necrotizing enzymes naeslundii, Veillonella parvulla.

(collagenase, elastase, fibrinolysin,

4. Prevotella intermedia, Fusobacterium

hyaluronidase, etc.), exotoxins leading to damage .
y ) & & nucleatum, Campilobacter rectus [33].

to the integrity of the epithelial tissues,

contributing to the active destruction of It has been established that Herpesviruses are

periodontal tissues, which plays a fundamental
role in the genesis of periodontitis. It is worth

noting that periodontal pathogens have an

involved in the pathogenesis of at least several
inflammatory periodontal diseases, which can

change the immune control over the quantitative
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and qualitative composition of resident
microorganisms and participate in several stages
of the pathogenesis of inflammatory periodontal
diseases: activation of persistent viruses,
activation of periodontopathogenic microflora,
development of immune reactions of the host

organism [34].

Currently, the vast majority of researchers
recognize that the immune system is one of the
key links in the pathogenesis of the chronic
inflammatory process in the periodontium

[12,16].

Lymphocytes and macrophages, constantly
making excursions to the surface of the gums, are
able to quickly respond to the slightest changes in
the external environment, quickly turning on
protective mechanisms. The inclusion of a link of
specific immune defense in the mechanism of
pathogenesis of inflammatory periodontal
diseases is evidenced by the high frequency of
detection of positive skin tests for gingival
antigen in patients with periodontitis [21]. Many
microbial products (exo- and endotoxins) have
been identified as activators of the indirect
pathway of action on the macroorganism. In the

literature of recent years, such microbial
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substances have been given the name “modulins”

[29].

In the modern interpretation, bacterial plaque
is called a biofilm, which is a specialized bacterial
ecosystem that ensures the viability, preservation
of its constituent microorganisms and an increase
in the overall population. It is considered as a
single entity, and not as the coexistence of
different strains of bacteria [27,30]. It was noted
[35] that strains of microorganisms with good
ability to form biofilms are characterized by
multiple resistance to widely used antibiotics.
As part of a biofilm, bacteria persist for a long
time in the host’s body and become resistant not
only to antibacterial drugs, but also to the action
of factors of the humoral and cellular immunity of
the macroorganism. Therefore, attempts to “cure
a chronic infection” with antibiotics are doomed
to failure, since antibiotics in such a situation
provoke the survival of particularly resistant

microorganisms, forcing them to cluster together.

Refractory (unresponsive) periodontitis
develops in patients, even after proper therapy,
has a complex course and has a huge number of
complications. Despite the fact that normal oral
hygiene is maintained, regular conservative

treatment is carried out and local factors are
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eliminated, the loss of supporting tissues
continues in most cases in several areas of the
periodontium. The affected areas are infected
with periodontal pathogenic microorganisms.
Today it can be stated that the immunological
response to periodontal pathogens plays a key
role in the pathogenesis of refractory
periodontitis. In these patients, the relapse rate is
extremely high. A characteristic feature is that
initially there is a massive loss of supporting
tissues, and then the loss of teeth. Research has
shown that 17% of periodontal patients are “very
difficult to treat” [48]. Refractory periodontitis is
often caused by saprophytic subgingival
microorganisms and is probably due to the
weakened state of the macroorganism, while in
this category of patients it is not possible to cope
with the activity of the process, there is a
continuing loss of periodontal attachment,
despite carefully carried out traditional
mechanical therapy, which, of course, is an

indication for antibacterial therapy.

It should be noted that to date, no biological
markers have been created that can identify
individuals who are likely to experience
periodontal destruction in the future. No single

microorganism has been identified as

pathognomonic for the transformation of
gingivitis into periodontitis in adults. Some
authors believe that some “dental plaque”
microorganisms have a pronounced
pathogenicity against periodontal tissues [13].
Others believe that in individuals with intact
periodontium, the influence of the accumulation
of “dental plaque” alone for periodontal
inflammation is insufficient [37]. In periodontal
disease, many potentially pathogenic microbes

are constantly found in both healthy and affected

areas.

In most cases, the microflora of dental plaque
is not able to penetrate the gingival epithelium
and underlying connective tissue [47]. At the
same time, “intracellular” bacteria (microbial
cells that persist in the cytoplasm of the host cells)
serve as a source for maintaining chronic, low-

grade inflammatory diseases of periodontitis.

Thus, after analyzing the available literature,
we can draw a conclusion about the infectious-
allergic nature of inflammatory periodontal
diseases with the mechanism of implementation
through associations of periodontopathogenic

microflora of the periodontal complex [20,35].
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Difficulties in  treating inflammatory
processes in the periodontium are also associated
with the long-term persistence of pathogenic
microorganisms, which inevitably leads to
changes in the immune status of the body. In the
complex treatment of periodontitis, taking into
account the role of the microbial factor in the
pathogenesis of the disease, it is recommended to
use antimicrobial agents, the use of which,
especially without clear indications, can
contribute to the formation of dysbiosis of the
oral cavity, primarily due to opportunistic
microorganisms, including fungi, causing, in its

turn, turn, exacerbation of comorbid conditions

and concomitant diseases [3,16].

Dysbiosis is currently considered as a key
condition for the development of a pathological
process in the oral cavity, and periodontitis is
considered by many to be a mixed infection, in
which “concomitant microflora” in the form of an
association of viral-microbial infections often
plays a leading role in the progression of the
pathological process and refractoriness to
therapy [33,44]. At present, the role of H. pylori in
the etiology of inflammatory processes in the
periodontium has not been sufficiently

established, while the persistence of H. pylori in

the periodontal pocket is 16-25%; these are, as a
rule, pathogenic strains that persist after
eradication therapy [34 ,43]. The specific
properties of Helicobacter are such that the
immune response caused by it, in addition to
limiting the pathogen itself through the
mechanism of necrosis and apoptosis, causes the
death of its own cells, which disrupts the course
of the proliferative phase of inflammation and the
processes of reparative regeneration of the
mucous membrane [35]. At the present stage of
development of dentistry, the mechanisms of
synergism or antagonism, clinical features and
approaches to the treatment of infectious lesions
of the oral cavity caused by an association of

pathogens have not been sufficiently studied.

In practical medicine, certain successes have
been achieved in developing the principles of
complex therapy of periodontitis. It is proposed
to use antibacterial drugs, immunomodulatory
agents, general detoxification and vitamin
therapy, as well as local use of antiseptic
substances, and the prescription of various
physiotherapeutic procedures [7,12,29].
However, as is known, the use of the above
methods of therapy is not always effective for

chronic refractory periodontitis, which requires
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further optimization of the complex treatment of
the disease. It is now obvious that reducing the
infectious load in the periodontal complex is only
the first step in sanitizing the entire oral cavity
and oropharynx from pathogenic flora, including

fungi and viruses.

Free radical processes (FRP) play an
important role in the pathogenesis of
periodontitis as an inflammatory-destructive
disease. However, studies devoted to the study of
FRP in patients with periodontal diseases are few,

and their results are contradictory [9,19,32,35].

The permeability of the epithelium of the
gingival sulcus increases due to the action of
antigens and toxins of the dental plaque, which, in
turn, leads to increased secretion of sulcular fluid.
Under its influence, bacteria together with
leukotoxins (a polypeptide isolated from exudate
that can activate the antigen-antibody complex)
increase capillary permeability, promoting the
release of phagocytes into the connective tissue of
the gums and gingival fluid. As a result of their
damage, lysosomal enzymes are released -
starting sites for inflammation [28,36,39]. In
periodontitis, hyperactivation of leukocytes,
macrophages and platelets is observed [40]. The

process of accumulation of hyperactivated

leukocytes and platelets in foci of inflammation is
the basis for the development of tissue
destruction. Leukocytes carry out the process of
phagocytosis of bacteria, tissue breakdown
products and destroy them with their lysosomal
enzymes (such as proteases, peptidases, oxidases,
deoxyribonucleases and lipases). Arachidonic
acid released from leukocyte membranes
produces leukotrienes, thromboxanes,
prostaglandins, which play an important role in
the occurrence of inflammation [23,40]. Along
with the above, it is worth noting that activated
leukocytes begin to actively release ROS, which, in
turn, cause periodontal damage both directly and
through the initiation of SPOL [42]. As a result of
changes in the acidity of the environment, the
maturation of osteoblasts is disrupted and the
formation of osteoclasts is activated [18,33].
Another pathogenic factor of periodontitis is
traumatic occlusion. Traumatic occlusion further
damages the inflamed periodontium. The synergy
of these two components is more destructive than
each of these factors separately [11,24]. Damage
to periodontal tissue leads to disruption of the
functioning of receptors and nerve conductors. In
turn, this reduces their sensitivity, resulting in the
formation of “denervation”, a kind of structural

and functional removal of the damaged
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periodontal area from nervous influences [44,48].
Thus, disruption of the periodontal-muscular
reflex may occur. As a result, the force of muscle
contractions will be significantly higher than the
reserve forces of the periodontium, i.e., chewing
and swallowing turn from physiological
processes into destructive ones [6]. It should be
said that dysfunction of the salivary glands
(hyposalivation, xerostomia) also leads to
periodontitis. At the same time, there is a
decrease in the mechanical removal of food
debris. This, in turn, can contribute to the
formation of conditions for the proliferation of
microorganisms [47]. In addition, the formation
and secretion of immunoglobulin A, which
prevents the attachment of bacteria to the tooth
surface, may decrease due to an increase in saliva
viscosity and a decrease in the rate and speed of
its secretion [45]. The development of
periodontitis can also be influenced by factors
such as age, nervous strain, genetics (Chediak-
Higashi syndrome, cyclic neutropenia, increased
IL-1 reactivity), endocrinopathy (diabetes
mellitus, pregnancy, gonadal dysfunction),
smoking, autoimmune diseases, AIDS, sickle cell
anemia, malabsorption syndrome (hypoand
vitamin deficiencies), gastric and duodenal ulcers,

dermatological diseases, etc. [2,11,17,26]

Modern innovative and priority directions in
periodontology are associated with experimental
and clinical studies of the etiology and
pathogenesis of inflammatory periodontal
diseases. Their results significantly expanded and
deepened the existing understanding of the
pathogenetic mechanisms of diseases, and
although the role of local factors in the
development of inflammatory periodontal
diseases is quite obvious, the more subtle
mechanisms of action of most of them remain
unclear. Today, more and more evidence is
emerging that the trigger for the occurrence of
pathological changes in periodontal tissues are
hormonal disturbances in regulatory processes,
which entail secondary inflammatory changes in
the soft tissues and bone tissue of the
periodontium.  Clinical manifestations of
periodontitis must be considered at the level of
the whole organism, taking into account
neurohumoral-autocrine interactions [4]. The
systemic nature of chronic generalized
periodontitis (CGP), involving the main links in
the regulation of homeostasis (hormones -
growth factors - cytokines - signaling molecules -
metabolic pool of cell membranes), allows us to

consider this disease as a local manifestation of a

generalized metabolic disease of functional
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cellular homeostasis [1,17]. Currently, hormonal
regulation is of great importance in these
processes, but this aspect of the etiopathogenesis
of CGP has been practically not studied. There are
only separate, scattered, unsystematized works.
And again the question arises, what comes first:
local pathology in periodontal tissues or a
systemic pathological process. The human body is
characterized by a single pathogenetic
mechanism of cellular damage, which is
responsible for the development and course of
general somatic processes in general and
inflammatory diseases of the oral cavity in
particular. An important role in the occurrence of
changes is played by disturbances in the
hormonal regulation of the process of
osteogenesis. Summarizing the literature data, we
can talk about the connection between the
patient’s hormonal background and pathological
conditions in periodontal tissues. Thus, in
diseases associated with hormonal imbalances,
chronic and long-term stress, diseases of the
gastrointestinal tract, diabetes mellitus, cystic
fibrosis, an increased incidence of all nosological

diseases of the oral cavity was registered.

Disorders of metabolic processes in bone

tissue are an important link in the development of

chronic periodontal inflammation in somatic
pathology, contributing to the negative impact of
the microflora present in the oral cavity, the
further development of periodontal diseases and

changes in the oral mucosa.

Bone tissue undergoes constant remodeling
and renewal of its constituent substances, as well
as adaptive rearrangements to changing
operating conditions. These processes involve
calcium and phosphorus, the level of which
depends on the hormones that regulate their

metabolism.

Factors responsible for bone remodeling can

be divided into four groups:

1) hormones that regulate calcium metabolism
(parathyroid hormone, calcitonin, vitamin D and

its metabolites);

2) systemic hormones (sex hormones,

glucocorticoids, insulin, thyroxine,

somatotropin);

3) growth factors in the blood and bone tissue
(protein factors of plasma, platelets and bone
tissue (tumor necrosis factor, insulin-like growth
factor 1, interleukins 1,4,6, macrophage colony-

stimulating factor, RANK-ligand, etc.);
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4) local factors produced in osteoclasts and
osteoblasts (prostaglandins E, cAMP, cGMP,
osteonectin, proteoglycans, glycosaminoglycans,

etc.) [5, 28].

Hormones are specific regulatory molecules that
determine all processes of human life. They are
responsible for physiological and pathological
changes in all types of tissues of the body. In
periodontal tissues, receptors were found not
only for parathyroid hormone and calcitonin, but
also for all sex hormones. Consequently, systemic
imbalance of the endocrine system plays an
important role in the development of periodontal

diseases [10,46].

Among patients with osteoporosis, 80% are
women, as they are more likely to experience
hormonal imbalances throughout their lives.
Fluctuations in hormones during the menstrual
cycle, periods of pregnancy, breastfeeding, taking
oral contraceptives, menopause - all this directly
affects periodontal tissue, contributing to the
development of osteoporosis throughout the
skeleton, including the bone tissue of the jaws. A
decrease in bone density in women depends on
the concentration of hormones, and not on the
increased susceptibility of periodontal tissues to

them, since it has been proven that the number of

receptors for sex hormones does not depend on

gender. [4,33,39].

Any increase in the concentration of
glucocorticoids (Itsenko-Cushing syndrome and
disease, treatment with  glucocorticoids,
regardless of the route of administration) causes
the development of osteoporosis. There are no
“skeletal safe” doses of corticosteroids. Fractures
of the vertebrae and femur also occur with daily
use of prednisolone at a dose of 2.5 mg, and with
adose of 7.5 mg per day the risk increases 5 times.
Those who took prednisolone 10 mg for more
than 3 months had a 17-fold increase in risk!

[3,5,48].
CoNCLUSIONS

The direct effect of hormones on periodontal
tissue was proven after the discovery of specific
receptors in osteoblasts, osteoclasts, fibroblasts,
and vascular endothelial cells. This allows us to
consider the periodontium as a target organ for
the action of systemic and sex hormones. At
different periods of a person’s life, the influence of
each hormonal factor is different. For example,
sex steroids have the greatest effect during

puberty and reproductive age, and during
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menopause their role and participation in the

processes of bone tissue remodeling decreases.

Knowledge of the etiopathogenetic mechanisms
of development is necessary for early diagnosis,
drawing up an adequate treatment protocol,
prevention and control of inflammatory
periodontal diseases. In medicine, there is a
direction that is called predictive medicine. Its
main objectives are to identify and monitor
individuals at high risk of pathology before they
develop pronounced clinical symptoms. For
preventive, therapeutic and diagnostic purposes,
it has become possible to use fundamentally new
predictors at the molecular level and the
capabilities of so-called high dimensional biology
with assessment of the genome, proteome,
transcriptome, metabolome, and microbiome.
Primary prevention of inflammatory periodontal
diseases should be especially relevant in
individuals who have risk factors for their
occurrence. If pathological changes are detected
at the preclinical stages of the disease, it is
necessary to take measures to eliminate them in a
timely manner in order to prevent the
transformation, for example, of generalized

gingivitis into generalized periodontitis

In foreign and domestic literature, when
considering the etiology and pathogenesis of
generalized periodontitis, the emphasis is on
microflora as the dominant factor in the
development of this disease. At the same time, it
is recognized that the condition of oral tissues
depends on many components that must be

considered as a single regulatory mechanism.
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