Wiadomosci Lekarskie, VOLUME LXXIV, ISSUE 5, MAY 2021

© Aluna Publishing

REVIEW ARTICLE

PATHOGENETIC MECHANISMS OF COMORBIDITY OF SYSTEMIC
DISEASES AND PERIODONTAL PATHOLOGY

DOI: 10.36740/WLek202105140

Oksana M. Nemesh, Zoriana M. Honta, Oksana M. Slaba, lhor V. Shylivskyi
DANYLO HALYTSKY LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE

ABSTRACT

The aim: Of the study is to analyze the literary data regarding evaluation of the pathogenetic mechanisms of the interaction of systemic diseases and periodontal tissue damage,
conducted on the basis of scientific researches of Ukrainian and foreign scientists.

Materials and methods: Bibliosematic and analytical methods were used in the research. The materials of the exploration are international experience in the study of pathogenetic
mechanisms of the interplay of pathology in the cardiovascular, respiratory systems, diseases of the gastrointestinal tract and chronic generalized damage of periodontal tissues.
Conclusions: It is important to search for new modern methods of diagnosis and individual approach to primary and secondary prevention of changes in periodontal tissues
on the background of general pathology. The only way to solve this problem is a detailed study of somatic and dental history, changes in all body systems, on the basis of which
itis possible to create a reasonable set of individual preventive measures and improve the treatment of periodontal disorders.
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INTRODUCTION

Numerous scientific researches during many years have
convincingly shown that systemic disorders in the human
body, in one way or another are reflected in the condition of
the organs and the oral cavity in the whole and periodontal
tissues in particular. Herewith, the severity of periodontal
damage is greater, the more severe and prolonged is the
course of comorbid diseases, which, by negative influence
on the system of protection of the human body, compli-
cate the course of periodontal diseases. So, the mucous
membrane of the oral cavity is an indicator of the presence
of pathological processes in the body. The violation of a
number of regulatory mechanisms, namely: microcircu-
lation, neurohumoral regulation, immune and endocrine
balance, psychosomatic factors, mineral metabolism, vita-
min deficiency, the change of connective tissue metabolism,
endotoxicosis, leads to weakening of organism’s resistance
and together with external factors (microbial colonization
of the dental plaque) - to the development of periodontal
diseases [1, 2, 3, 4].

THE AIM

The purpose of the study is to analyze the literary data
regarding evaluation of the pathogenetic mechanisms of
the interaction of systemic diseases and periodontal tissue
damage, conducted on the basis of scientific researches of
Ukrainian and foreign scientists.
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MATERIALS AND METHODS

Bibliosematic and analytical methods were used in the
research. The materials of the exploration are international
experience in the study of pathogenetic mechanisms of the
interplay of pathology in the cardiovascular, respiratory
systems, diseases of the gastrointestinal tract and chronic
generalized damage of periodontal tissues.

REVIEW AND DISCUSSION

During the recent years, scientists have evaluated the role
of chronic inflammatory and dystrophic-inflammatory
affection of periodontal tissues as a risk factor for the devel-
opment of systemic diseases, including vascular atheroscle-
rosis and its clinical manifestations (coronary heart disease,
myocardial infarction) [1, 3, 5]. The inflammatory process
in periodontal tissues is initiated by bacteria that enter the
bloodstream and results in “asymptomatic bacteremia”. In
particular, this was demonstrated in the research in which
periodontal bacteria were found in the smooth muscles of
the coronary arteries as a result of transient bacteremia [6,
7]. Patients with generalized periodontitis, especially those
colonized by gram-negative organisms such as P. gingivalis,
Tannerella forsythensis, and Prevotella intermedia, have
significantly higher levels of serum inflammatory markers,
in particular C-reactive protein, Sh-6, and fibrinogen than
in the persons without periodontitis. Effective treatment
of inflammatory-dystrophic processes in periodontal tis-
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sues doesn’t only reduce clinical symptoms, but also leads
to a decrease in serum IL-6 and C-reactive protein levels
[8]. This indicates that periodontal diseases have systemic
effects that extend beyond the oral cavity.

Prevention and treatment without taking in to account
the common factors of the etiopathogenesis of periodontal
diseases and systemic somatic pathology is ineffective,
has unstable long-term results, whereas the impact on
individual pathogenesis links does not provide effective
treatment and stabilization of pathological conditions
with their comorbidity. The need for further research of
the main pathogenetic mechanisms in development of
inflammatory-dystrophic processes in periodontal tissues
and the search of pathogenetically directed methods in
treatment of this pathology remains an urgent problem
of dentistry [8, 9].

The pathogenetic link between generalized periodonti-
tis (GP) and diseases of the cardiovascular system is well
established. Reducing stroke and minute volumes of the
heart leads to a decrease in perfusion pressure in the ves-
sels of the musculoskeletal system of the oral cavity and
disturbance of microcirculation in the tissues of the gums,
which is one of the factors that leads to the development of
dystrophic changes [10, 11]. Microvessels in periodontal
tissue perform trophic and oxygen-generating function;
make it a hydraulic apparatus, taking an active part in the
biomechanics of the dento-mandibular segment, and cir-
culation in periodontal tissues is 3-5 times more intensive
than in other organs [12, 13]. With the development of the
inflammatory process in the tissues of the gums arises spas-
tic state of arterioles, decreases the number of functioning
capillaries, develops intravascular blood aggregation and
impairs blood circulation. Changes of microcirculation
appear at the violates the stages of development of dys-
trophic-inflammatory processes in periodontal tissues
and cause the progression of the pathological process [13,
14]. The damage to the vascular wall during inflammation
of periodontal tissues causes activation of intravascular
adhesion and platelet aggregation, leading to local blood
clotting with the possible development of disseminated
intravascular coagulation syndrome. The changes in the
system of hemostasis deepen the severity of inflammatory
processes of the periodontium [10].

Parodontopathogenic bacteria are considered today as
possible causes of sudden appearance of atherosclerosis and
cardiovascular disease. One of such possibility is the trans-
location of oral bacteria into the atherosclerotic plaque
[13]. The urgency of this issue has grown in connection
with the appearance of a «unified theory of atherogenesis»,
which is considers of atherosclerosis, a leading factor in
the development of cardiovascular disease, as an immune
inflammatory process. In the updated recommendations of
the European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS) for the prevention of cardio-
vascular disease in the clinical practice, a separate section
is devoted to the possible impact of chronic inflammatory
diseases on the level of cardiovascular risk and the need
for their detection and timely correction. In this section

discusses separately the problem of having a patient with
cardiovascular disease of dystrophic inflammatory peri-
odontal disease and their possible relationship is discussed.

Chronic inflammatory and dystrophic-inflammatory dis-
eases are considered as a risk factor for the development of a
systemic inflammatory response that is the basis of atheroscle-
rosis of the vessels [10, 15, 16]. The Consensus on Periodontitis
and Atherosclerotic Cardiovascular Diseases, published in the
American Journal of Cardiology and the Journal of Periodon-
tology, recommends to inform patients with moderate and
severe periodontitis about the possible increased risk of cardio-
vascular disease and the need for a cardiac examination [17].

Current research data confirm the presence of periodon-
topathogenic microorganisms in the atherosclerotic plaque
of vessels. Q. Wang and co-authors found P. gingivalis in
42% of atheromatous formations [14]. W. Serra e Silva
Filho and co-authors, examining the microbial landscape
of the gums and atherosclerotic plaques, identified 17 iden-
tical phylotypes, which the authors consider as bacterial
translocation between the microflora of the periodontal
pockets and the coronary arteries [18]. These data confirm
the works of E. Kozarov, as they made it possible to isolate
viable Porphyromonas gingivalis in atherosclerotic plaque
[19]. So, DNA of periodontal bacteria was detected in 10
out of 17 samples from the coronary arteries: Porphyro-
monas gingivalis was present in 52.9%, Aggregatibacter
actinomycetemcomitans - in 35.5%, Prevotella inter-
media - in 23.5%, Tannerella forsythia — in 11.7% [20].
Microorganisms such as Chlamydia pneumoniae and
Cytomegalovirus play an important role in the occurrence
of atherosclerosis, which is confirmed by the presence of
Chlamydia pneumoniae antibodies in patients with cardio-
vascular disease. Chronic oral infection with Chlamydia
pneumoniae and Cytomegalovirus and other bacteria is
also a risk factor for the development of hypertension and
myocardial infarction [15, 21].

Possible pathogenetic changes that lead to an increase
in the risk of atherosclerosis in patients with periodontal
disease, J. Bartova and co-authors consider changes in the
activity of proinflammatory and anti-inflammatory cyto-
kines [22]. The recent researches have led to the formation
of a «cytokine concept» of the development of chronic
inflammation in periodontium.

According to this concept, activation of periodonto-
pathogenic microflora of monocytes and macrophages
increases the production of these cells by proinflammatory
cytokines, causing an imbalance between their proinflam-
matory and anti-inflammatory pools, which is one of the
main causes of periodontal tissue damage, which can lead
to the formation of periodontal cysts [23, 24]. The likeli-
hood of development of cardiovascular disease is increased
by inflammatory factors produced by chronic infectious
process — C-reactive protein (CRP), increased leukocyte
quantity and fibrinogen level in the blood, TNF-a, proin-
flammatory cytokines, which may be an independent risk
factor for atherosclerosis [25].

O.V. Kopchak [26, 27] revealed in patients with GP
changes in the bacterial spectrum of the biotope of the
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periodontal pockets biotope toward recognized peri-
odontal pathogens: Treponema denticola (62,5%), Rog-
rlugoshopa gingivalis (70,83%), Tannerella foreythensis
(87,5 %), Povotella intetmedia (54.17%), asymptomas
actinomycetemcomitans (25%) and the presence of wand
microflora in each smear (72% of patients — «many in
sight») cause the production of heat shock proteins with
a high level of identity (molecular mimicry) amino acid
composition of proteins to human heat shock proteins,
which is conformed with immunoblot analysis, which
said that affinity-purified anti-Bair60 antibodies revealed
from the blood of patients with hypertension were able to
recognize Hsp60, are accumulated in periodontal tissues
with GP. These data indicate the autoimmune nature of
the disease and the presence of interdependent links in the
pathogenesis of GP and cardiovascular pathology, based on
the synthesis of antibodies against heat shock proteins that
affect all stressed cells of the body, forming the chronicity
of pathological processes [27, 28].

As the oral cavity is the part of the digestive tract, the
unity of innervation and humoral regulation create the
preconditions for the mutual influence of pathological
processes in periodontal tissues and diseases of the gas-
trointestinal tract.

In violation of the digestive system, according to various
literary data, periodontal damage was detected in 92%
-100% of the examined. The pathology of different sec-
tions of the digestive tract determines the clinical picture
of periodontal tissue damage. The degree of severity of
inflammatory-destructive processes in periodontal tissues
correlates with the activity of inflammation in the gastro-
intestinal tract [28, 29].

Chronic inflammatory processes in the oral cavity and
gastroduodenal zone are demonstated not only by inflam-
mation of the mucous membranes caused by pathogenic
microorganisms, but also by a complex combination of
imbalance of barrier mechanisms, the mechanism of regu-
lation of gastric secretion, oxidizingly recoverable reactions
and cellular renewal. Violation of a number of regulatory
mechanisms, namely: immune and endocrine balance,
microcirculation, neurohumoral regulation, psychosomat-
ic relationships, mineral metabolism, vitamin deficiency,
alteration of connective tissue metabolism, endotoxicosis,
according to scientists, leads to the reduction of organism
resistance, and in combination with external factors (micro-
bial colonization of the dental plaque) — to the development
of periodontal diseases [30, 31]. Rapid generalization of the
inflammatory-destructive process in periodontal tissues is
accompanied by disorders in the immune status of patients
with gastritis, peptic ulcer and duodenal ulcer [28].

Helicobacter pylori is one of the main etiological factors
in the development of inflammatory diseases of the gas-
trointestinal tract and periodontal, found in various parts
of the oral cavity: in the mouth and in the gum fluid, on
the mucous membrane of the tongue and cheeks, in the
periodontal pockets.

It's proven that increasing the Helicobacter pylori in-
fection rate leads to increasing the intensity of the dys-
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trophic-inflammatory process in periodontal tissues, it
is revealed a high degree of bacterial insemination with
anaerobic microflora, and this infection greatly aggravates
the infection GP in such a category of patients [32, 33].
E.M. Ryabokon and co-authors [34] came to the conclu-
sion that it is the alternative processes that occur in the
periodontium in the GP on the background of peptic
ulcer disease, create the conditions for the insemination of
periodontal pockets of Helicobacter pylori, resulting in the
latter are converted to the permanent source of infection of
the lower sections of the gastrointestinal tract. Scientific re-
search has proven the ineffectiveness of eradicating therapy
aimed for destruction of Helicobacter pylori in the stomach
without destroying the pathogen that persists in the oral
cavity to. Its complete eradication and stabilization of the
periodontal status results in simultaneous therapy of peptic
ulcer and GP using local scheme of medication treatment
for GP and anti-Helicobacter pylori drugs [32]. According
to research N.V. Manaschuk [31], in patients with chronic
colitis, the generalized inflammatory-dystrophic process
in periodontal tissues is 21.9%. The leading factor in the
formation of the syntropy of inflammatory bowel disease
and inflammatory periodontal disease, according to Z.V.
Esayan [35], is a systemic disorder of the neurohumoral
response that determines the activity of aggression factors
and exhausts the body’s compensatory capacities.

The tendency to generalized course of peri-inflamma-
tory-dystrophic processes in periodontal tissues on the
background of gastroesophageal reflux disease and chronic
pancreatitis, researchers attribute to the violation of the
dynamic equilibrium between the factors of aggression and
protection, primarily due to disorders of neurohumoral
gastrointestinal regulation [30].

In determining the pathogenetic features of periodontal
diseases in patients with chronic pancreatitis, it was found
that the violation of lipid metabolism in chronic pancre-
atitis leads to the violation of the sensitivity of the vessels
of the microcirculatory bed to mediators and hormones,
resulting in the development of periodontal dystrophy and
reduce the resistence to the microflora of the oral cavity.
The decrease in the total coagulation capacity of venous
blood, the violation of formation of active prothrombinase,
antiaggregation, anticoagulation and fibrinolytic activity of
the vascular wall correlate with the frequency of detection
of periodontal tissue diseases. In disorders of lipid metab-
olism, in the diseases of the pancreas, the sensitivity of the
microcirculatory bed to mediators and hormones changes,
resulting in to the development of periodontal tissues
dystrophy and their resistance to the harmful effects of the
oral microflora reduces. The development of pathological
changes in periodontal tissues is associated with a sharp
activation of microbial agents against the background of
decline specific and nonspecific mechanisms of general
and local defense [28, 30].

Clinical researches have established a close relationship
between the chronic diseases of the hepatobiliary system
and generalized inflammatory-dystrophic violation of peri-
odontal tissues. Disorders of the antimicrobial function of
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the liver cause the excessive bacterial growth, resulting in
dysbiotic changes in the oral cavity. Getting into the general
circulation of some bacteria and toxins in case of violation
of liver antimicrobial function can cause the development
of local or systemic inflammation [36].

Viral hepatitis, in particular chronic hepatitis C, is capable
to affect homeostasis disorders in oral cavity, causing the de-
velopment of hyposalivation, which is clinically appeared by
xerostomia, leading to the development and progression of
periodontal diseases. Clinical manifestations GP have a clear
dependence on the phase of activity of chronic viral hepatitis
B, the duration of the disease. Particularly close association
of GP with viral hepatitis B, according to scientists, may be
dependent both on the degree of overall activity of hepatitis
and the emphasis of immunopathological disorders induced
by hepatitis B virus [37, 38].

The respiratory and digestive systems are anatomically
and functionally connected through the oral cavity, and
their diseases have common factors of development, such
as smoking and microbial factors. In the structure of dental
diseases in patients with chronic obstructive pulmonary
diseases, the leading place is occupied by the pathology
of the periodontium, which is clinically manifested by
symptoms of GP I-II degrees of development and its com-
plications — partial or complete secondary adentia, and
in the conservation of teeth — defects of the dental rows,
inclusion disorders functions, aesthetics [39].

G.S. Kharchenko-Sevryukova [40] indicates that in 27%
of patients had been determined complete secondary
adenitis, which occurred as a complication of GP; 46% of
surveyed were diagnosed with grade I GP, 27% — with stage
IT development. The author emphasizes that the features of
the course of generalized periodontal diseases against the
background of chronic obstructive pulmonary diseases are
the predominance of non-inflammatory but dystrophic-de-
structive processes of periodontal tissues with significant
loss of attaching the gums, deep periodontal pockets and
a high degree of microbial insemination.

According to scientists, the main factors that lead to
the violation of mineral metabolism in bone tissue in
patients with chronic obstructive pulmonary disease and
affect the occurrence and course of GP, is hypoxia, which
occurs during the progression of bronchial obstruction
and causes chronic, inflammatory process increase of the
level of proinflammatory cytokines, the development of
chronic respiratory acidosis, decrease of physical activity
and exercise tolerance [41].

In view of the significant importance of hypoxia in the
mechanisms of the direct development of periodontal dis-
eases. The specific attention is deserved by the data on the
presence in patients with chronic obstructive pulmonary
diseases of anemic hypoxia, due to inactivation of hemo-
globin, due to endogenous intoxication [42].

CONCLUSIONS
Thus, dystrophic-inflammatory periodontal diseases have
a complex multilevel nature of pathological changes with

the gradual involvement of periodontal tissues structures,
which leads to denoted clinical manifestations with vio-
lated periodontal function. The changes in periodontium
are chronic with low anti-infective protection of the oral
cavity. At the same time, immune reactions do not provide
confrontation of the infected periodontium and become a
pathogenetic basis of the chronic process. Among the risk
factors are crucial disorders of oral microbiocynosis and
imbalance of immune systems (production of antibodies
to heat shock proteins and stimulation of the release of
proinflammatory cytokines), lack of antioxidant protec-
tion, disorders of microcirculation and transcapillary
exchange in dental tissues.

Inflammatory-dystrophic changes in periodontal tissues
contribute to the increase of the level of chronic inflamma-
tory agents due to the systematic spread of inflammatory
mediators that are released during local tissue destruction,
immune-inflammatory reactions to periodontal pathogens,
as well as to the systemic spread of pathogenic microorgan-
isms that can contribute to the development of pathogens.
At the same time, the literature on immune reactivity in
periodontal diseases is quite controversial, which may be
explained by the fact that immune reactivity in patients
with periodontitis is very variable: it depends on the se-
verity, phase of the disease, type of inflammatory reaction,
age, presence of comorbidities.
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