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The aim of the study is a review of modern national and foreign literature on the influence of the oral cavity state and the pathology
of periodontal tissues, in particular generalized periodontitis, on the occurrence and severity of the course of internal organ and
body system diseases.

Inflammatory-dystrophic periodontal diseases lead to an increase in the level of chronic inflammatory agents due to the systemic
spread of inflammatory mediators released during local tissue destruction, as well as the systemic spread of pathogenic microor-
ganisms, which contributes to the development of cardiovascular diseases, atherosclerosis, pathological processes in the gastro-
intestinal tract, complicates the course of diabetes mellitus and respiratory diseases in patients with periodontal diseases. That
is why the study on pathogenetic interrelations between periodontal diseases and comorbid conditions is an urgent problem of
modern dentistry.

Conclusions. Given that certain extraoral pathologies arise as a result of damage by disseminated periodontopathogens, it
is possible to provide new therapeutic opportunities to reduce the risk of developing comorbid conditions etiopathogenetically
associated with generalized periodontitis.

The data of clinical and experimental studies that are presented in this literature review definitely show the need for timely treatment
of periodontal diseases, which provides not only the health of the oral cavity, but also prevents the occurrence of general somatic
diseases.

PoAb natonorii napoaoHTa Ta cTaHy pOTOBOI NOPOXKHUHU
Y BUHUKHEHHi 3araAbHOCOMAaTUUYHUX 3aXBOPIOBaHb

3. M. loHTa, . B. LLnaiBcbkui, 0. M. Hemew, X. B. Bypaa

MeTa po60oTH — ornsg Cy4acHOi BITYMHSIHOI Ta 3aKOPLAOHHOI (haxoBoi NiTepaTypy LUOAO BNAMBY CTaHy MOPOXHUHM poTa Ta
naTonorii TKaHWH NapofoHTa, 30KPeMa reHepaniaoBaHOro MapoAOHTUTY, Ha BUHUKHEHHS Ta TSKKICTb nepebiry 3axeoptoBaHb
BHYTPILLUHIX OpraHiB i CUCTEM OpraHi3my.

3ananbHo-ancTpodivHi 3aXBOPHOBaHHS NAPOAOHTA CIPUYMHSOTB NIABULLEHHS PIBHS XPOHIYHWX 3ananbHUX areHTiB Yepes CUCTEMHE
NOLUMPEHHS 3ananbHUX MeajaTopiB, LLO BUBINbHAKTLCS NPU MICLEBOMY PYWHYBaHHI TKaHWH, @ TaKOX MpK CUCTEMHOMY MOLUMPEHHI
naToreHHUX MiKpoopraHiamis. Lie 3yMOBIHOE BUHUKHEHHS! KapiOBACKYNAPHUX 3aXBOPOBaHb, aTePOCKIEPO3y, NaTtonoriYHnx npo-
LIECIB Y LUNYHKOBO-KWLLKOBOMY TpaKTi, ycknagHioe nepebir LykpoBoro fiabeTy Ta 3aXBOpioBaHb AnXarnbHOI CUCTEMU B MaLieHTiB
i3 natonorieto napogoHTa. Came ToMy AOCIMKEHHS NaTOrEHETUYHNX B3AEMO3B'A3KIB 3aXBOPHOBaHb MapOAOHTa Ta KOMOPBIAHNX
CTaHIB € aKTyanbHOK Npobremoto cy4acHoi CTomMaTonorii.

BucHoBkuM. BpaxyBaHHs TOro, LU0 NeBHI NO3apOTOBI NATONOrii BUHWKAKTb BHACMIAOK YPaXKEHHS AMCEMIHOBaHNMI NMapoAoHTONa-
TOreHamu, Moxe 3abe3neumTi HoBi TepaneBTUYHI MOXIMBOCTI NS 3HWKEHHS! PU3NKY BUHUKHEHHS KOMOPDIAHWX CTaHiB, eTiona-
TOrEHETUYHO MOB'A3aHMX i3 reHepani3aoBaHNM NAapOAOHTUTOM.

HaBegeHi B LboMy ornsai haxoBoi niteparypu AaHi KNiHiYHUX Ta eKcniepuMeHTanbHNUX LoCimkeHb 06rpyHTOBYIOTb HEOOXIAHICTL
CBOEYACHOrO NiKyBaHHS 3aXBOPIOBaHb NAPOAOHTA, L0 CNPUSIE HEe NMLLIE 0300POBNEHHI0 NOPOXHUHM POTa, ane i 3anobirae Bu-
HUKHEHHIO 3arafibHOCOMaTUYHNX 3aXBOPHOBAHb.

According to epidemiological studies, more than 95 % of
the world population over 45 years suffer from periodon-
tal disease, and among the people aged 31-44 years,
the prevalence of periodontal pathology is more than 75 %,
which indicates both a high morbidity rate and a significant
reduction of patients’ age [1].

In the structure of these diseases, 90 % of cases are
inflammatory and dystrophic-inflammatory processes,
which are usually quite often diagnosed in people aged
25-34 years.

Itis worth noting a persistent tendency of dystrophic-in-
flammatory processes to prevail over inflammatory ones. In

other words, generalized periodontitis (GP) is and continues
to be dominant in the spectrum of periodontal diseases, and
according to the results of epidemiological studies, it affects
from 92 % to 98 % of the population in different regions of
Ukraine over the age of 40 years [2,3].

At the same time, more than half of the examined
patients with GP have concomitant systemic diseases.
And many authors have studied the influence of concom-
itant pathology on the severity of a periodontal pathology
course [4-6]. But it is no less important to study the impact
of periodontal diseases on the development and course of
general somatic pathology.
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Aim

The purpose of the work: a review of modern national and
foreign literature on the influence of the oral cavity state
and the pathology of periodontal tissues, in particular
generalized periodontitis, on the occurrence and severity
of the course of internal organ and body system diseases.

A study of adverse effects of oral cavity diseases on
the general condition of the human body was found by scien-
tists in the ancient manuscripts. Researchers come across
references to the fact that strong teeth are a sign of good
health [7]. In a work by W. Hunter (1900), a cause of devel-
oping various pathologies of the body was called “sepsis of
the oral cavity”. The later-developed theory of focal infection
considered that pathogenic microorganisms from infected
tissues of the oral cavity spread throughout the body through
the bloodstream, as a result of which various diseases
develop [8]. At first sight, it seems that periodontal tissues
occupy a rather insignificant place in the human body and
pathological processes that develop there can not signifi-
cantly affect its general condition. However, this is far from
the case, and researches of recent decades have shown
that any (even quite insignificant) inflammatory process in
the periodontium affects the general condition of the body.
Interest in the systemic effects of periodontitis was renewed
in the early 1990s with clinical case-control studies and other
epidemiologic studies demonstrating statistically significant
associations between the oral cavity condition and systemic
diseases [9].

GP is one of the most severe diseases in terms of
course and occurrence of complications among diseases of
the oral cavity. Inflammatory-dystrophic diseases of the peri-
odontium have a complex, multistage character of patholog-
ical changes with gradual involvement of periodontal tissue
structures, resulting in clearly defined clinical manifestations
with impairment of periodontal functions. Periodontal chang-
es are chronic, and the anti-infection protection of the oral
cavity is low. At the same time, immune reactions do not
provide resistance to the infected periodontium and become
the pathogenetic basis of chronic processes. Among the risk
factors, a violation of the oral cavity microbiocenosis and an
imbalance of immunocompetent body systems, insufficient
antioxidant protection, disturbances of microcirculation
and transcapillary exchange in peri-dental tissues have
the decisive importance. Periodontal disease contributes
to an increase in chronic inflammatory agents through
the systemic spread of inflammatory mediators released
during local tissue destruction, the immune-inflammatory re-
sponse to periodontal pathogens, and the systemic spread
of pathogenic microorganisms. Frequent exacerbations of
the disease and early loss of the teeth have a significant
influence on the adaptation mechanisms of the entire
maxillofacial system and cause a work failure of all parts
of the chewing system. The formation of food chewing
inefficiency, constant attacks of microbial substances from
inflammatory focus of periodontal tissues create a favorable
basis for the development of chronic diseases of internal
organs and systems, form the background for the develop-
ment of microbial and tissue sensitization, severe allergy
of the body, and start the mechanisms of autoimmune
disorders [8,10,11].

Periodontal diseases affect not only physical health,
but also the emotional and social state of a person. People
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with anamnesis of GP show the signs of psycho-emotional
stress as a result of aesthetic dissatisfaction with a smile and
agnosia of the harmony of their appearance; the presence
of discomfort manifests in the form of such symptoms as
pain, bad breath, burning and gingival bleeding, lack of
teeth, that generally reduce the quality of the patients’ life.
An aesthetic dissatisfaction with the state of periodontal tis-
sues and dentition defects begins to dominate in the human
consciousness, which worsens the quality of the life and
makes impossible the normal integration in society [12,13].
Functional and organic disorders (neurasthenia, autonomic
dystonia, etc.) characterized by a decrease in inhibitory
processes and an increase in excitation processes were
found in the majority of patients with GP [14].

Choi H. M. and co-authors (2015) studied the effect of
oral hygiene on the level of blood pressure among 19,560
adults from the nationally representative KNHANES sur-
vey in 2008-2010. The analysis showed that individuals
with poor oral hygiene had a higher incidence of arterial
hypertension (AH) even before the development of per-
iodontitis. The authors proposed to consider the state of
oral hygiene as an independent indicator of the risk for
developing AH, and hygienic care of the oral cavity —as an
important preventive measure or the degree of control for
the development of AH [15]. These data were confirmed
by researches T. I. Vivcharenko and M. M. Rozhko (2016),
who examined the oral cavity state in patients with stage
Il AH in combination with GP and did not find those with a
good level of hygiene, while unsatisfactory hygiene was
diagnosed in 40.0 %, poor —in 30.0 % of the examined [16].

The development of dental plaque (or biofilm) is one
of the important mechanisms of bacterial persistence
in the oral cavity in periodontal diseases. Supragingival
biofilm consists mainly of gram-positive microorganisms:
Streptococcus mutans, Streptococcus sanguinis, Strepto-
coccus salivarius, Streptococcus mitis, Lactobacilli; while
subgingival — from gram-negative: Porphyromonas gingi-
valis, Tannerella forsythia, Aggregatibacer (Actinobacillus)
actinomycetemcomitans, Campylobacter spp., Fusobac-
terium nucleatum, Treponema denticola. In both cases, an
accumulation of cells can generate high concentrations of
metabolites (hydrogen peroxide, acids, ammonia, oxidants,
etc.) that affect the species composition both within the mi-
crocolony and the organism as a whole [9,15,17].

In modern scientific studies, the role of oral microflora
and GP as risk factors for cardiovascular diseases (CVD)
is widely discussed [18-20]. In patients with chronic GP,
the risk of CVD occurrence is significantly higher than that
in patients with periodontal health. The results of studies
on three proteins of the acute phase of inflammation (ce-
ruloplasmin, a1-antitrypsin and orosomucoid) in oral fluid
and blood plasma in periodontitis and myocardial infarction
showed the parallelism of their changes. Authors [19] select-
ed two main mechanisms that determined the importance
of chronic GP as a risk factor for CVD: bacterial and ath-
erosclerotic. Periodontopathogens increased the secretion
of cytokines, which induced the synthesis of acute phase
proteins and infected the endothelium and atherosclerotic
vascular plaques, contributing to myocardial ischemia. The
importance of prevention and treatment for periodontitis
in reducing the prevalence of CVD was emphasized. The
mechanism of the involvement of individual organs in
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the systemic inflammatory response in periodontal patholo-
gy and its local manifestations require attention and further
research in clinical dentistry [20].

The interest in this issue has increased in connection
with the advent of the so-called “unified theory of atheroge-
nesis” in recent years, which views atherosclerosis, having
a leading role in the CVD development, as an immune-in-
flammatory process. The European Society of Cardiology
and the European Atherosclerosis Society updated recom-
mendations on the prevention of CVD in clinical practice,
the problem of the dystrophic-inflammatory periodontal
disease presence in patients with CVD and its possible
relationship with the probability of the risk for adverse car-
diovascular events was separately considered [21].

Chronic inflammatory-dystrophic diseases of the per-
iodontium are viewed as a risk factor for the development
of a systemic inflammatory response, which is the basis of
vascular atherosclerosis. Agreement on periodontitis and
atherosclerotic CVD, published in the American Journal of
Cardiology and in the Journal of Periodontology, recom-
mends informing patients with moderate and severe GP
about the possible increased risk for CVD and the need
to undergo a cardiac examination [22,23]. Dietrich T. and
co-authors (2013) analyzed epidemiological data on the re-
lationship between periodontal diseases and cardiovascular
pathology [24]. And they proved the increased risk for
CVD in patients with periodontal diseases under the age
of 65 years. Madrid C. and co-authors (2009) affirm that
periodontal diseases are characterized by inflammation
and destructive changes and are one of the risk factors for
the development of the systemic inflammatory response,
that promotes to vascular damage and the development of
atherosclerosis [25].

The scientists consider periodontal bacteria as factors
of atherosclerosis and CVD due to the translocation of oral
cavity bacteria into atherosclerotic plaque. Serra e Silva
Filho W. and co-authors (2014) investigated the microbial
species of periodontal pockets and atherosclerotic plaques
and found 17 identical phylotypes, which were viewed by
the authors as a bacterial translocation between the mi-
croflora of coronary arteries and periodontal pockets [6].
A similar possibility was also demonstrated in a study of
E. Kozarov, who revealed viable Porphyromonas gingivalis
(P. gingivalis) from an atherosclerotic plaque [26].

A number of authors emphasize that a similarity be-
tween the pathogenetic mechanisms of the periodontitis and
CVD development s related to the ability of microorganisms
and their endotoxins to cause inflammatory reactions, he-
modynamic disturbances and metabolic tissue damage. An
infected periodontium increases the risk of common patho-
logical conditions by an involvement in the pathogenesis of
the disease or by being a constant source of pathogenic
microflora [27].

According to a number of authors, a damage to the in-
ternal organs and body systems is accompanied by patho-
logical changes in the oral cavity, which become a source
of chronic infection and lead to a dysfunction of the gas-
trointestinal tract [28,29]. On the other hand, inflammatory
and destructive processes in the maxillofacial system, as
a result of periodontitis, lead not only to the loss of teeth
and a decrease in chewing function, but also to the secre-
tory-motor dysfunction of the digestive system organs [30].

About 20 types of bacteria belong to periodontopatho-
gens, which are separated into two groups according to
the degree of virulence. The 1stgroup includes bacteria
directly related to the disease progression, and the 2™
group includes bacteria that play the secondary role in
the development of periodontal diseases. One of the main
etiological factors of the gastrointestinal tract and oral cavity
diseases is Helicobacter pylori (H. pylori), which colonizes
very different parts of the oral cavity: periodontal pockets,
mucous membrane of the tongue and cheeks, and oral
and gingival fluid.

In line with epidemiological studies, more than 50 % of
the adult population is infected with H. pylori, and the fre-
quency of this bacterium detection in the gastrointestinal
tract correlates with the socioeconomic status of the pop-
ulation and increases with age [31]. It has been found that
the presence of H. pylori in the oral cavity significantly
worsened the state of its hygiene. It has been proven that
patients with H. pylori associated with gastrointestinal tract
pathology were more likely to have catarrhal gingivitis and
GP [32,33]. The prevalence of GP in patients with peptic
ulcer disease of the stomach and duodenum in the presence
of H. pyloriis 94.6 %. Ryabokon E. N. and co-authors (2013)
[34] came to the conclusion that the alterative processes
occurring in the periodontium due to GP on the background
of peptic ulcer disease created conditions for the con-
tamination of periodontal pockets with H. pylori. And as a
result, the latter turn into a permanent source of infection of
the lower gastrointestinal tract. Scientists have repeatedly
pointed out the ineffectiveness of eradication therapy aimed
at destroying H. pylori in the stomach without neutralizing
the pathogen persisting in the oral cavity. It has been sci-
entifically proven that the simultaneous therapy of peptic
ulcer disease and GP with the use of anti-Helicobacter pylori
drugs in the schemes of complex treatment of GP resulted
in a stabilization of periodontal status [35].

P. gingivalis found in periodontal pockets is a gram-
negative obligate anaerobe that is capable of expressing
specific virulence factors, gingipains, tetratricopeptide re-
peat sequence protein, including trichoderma, extracellular
polysaccharides, lipopolysaccharides, hemoglobin uptake
system, etc. A coactivation of gingipains with lipopolysac-
charides leads to a disruption of the immune protection
functions of periodontal tissues and causes the develop-
ment of inflammation, destruction of the periodontium and
the bone [34-36].

It has also been proven that P. gingivalis mediates a
local inflammatory process in the periodontium with fur-
ther adhesion and penetration into the deeper structural
elements of the periodontium. At the same time, there
are violations of normal physiological metabolism and a
suppression of proteases involved in apoptosis, which are
potential risk factors for the development of cancer. The
development of neoplastic processes of the gastrointestinal
tract is characterized by a high degree of comorbidity and
mortality on the background of an unsatisfactory level of ear-
ly diagnosis and high cost of treatment. The scientists have
established a certain relationship between the tooth loss
and the risk for developing gastrointestinal cancer, that was
expressed by the dose-effect ratio. In particular, the overall
risk for cancer was increased by 9 % for every 10 teeth lost,
esophageal cancer — by 14 %, stomach cancer — by 9 %,
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head and neck cancer — by 31 %, colorectal cancer — by
4 % and pancreatic cancer — by 7 % [36].

The relationship between diabetes and periodontal
disease is the subject of numerous scientific studies. The
frequency of periodontal diseases in diabetes is from
51 % to 98 %. At the same time, 18 % of patients with
periodontitis present with diabetes. A dentist often makes
a diagnosis of diabetes for the first time. Many patients are
diagnosed with periodontitis at the initial stage of diabetes.
It has been scientifically proven that the long course of
GP led to a decompensation of diabetes, an increase in
blood glucose, the need for sugar-lowering drugs and
insulin resistance. Dystrophic-inflammatory processes
in the periodontium complicate glucose control, increase
the frequency of strokes, myocardial infarction, angina
pectoris, and cardiovascular insufficiency. At the same time,
the course of the pathological process in the periodontium
depends not only on the decompensation of diabetes but
is also largely determined by the development of vascular
and infectious-inflammatory complications. Treatment of
periodontal diseases at the early stages reduces the risk
for severe complications of diabetes: it reduces the risk
for myocardial infarction by 20 % and the risk for diabetic
retinopathy with the further development of blindness or
foot gangrene by 30 % [37].

Since the oral cavity is anatomically directly connected
to the lower respiratory tract, pathogenic bacteria from
the oral cavity can freely enter the lungs and cause inflam-
mation. These may be exogenous bacteria, which are not
characteristic of the oral cavity microflora, or endogenous
bacteria, which cause opportunistic diseases. Inflammatory
periodontal diseases increase the biological activity of
inflammatory mediators and hydrolytic enzymes present
in the oral fluid. They can also enter the respiratory tract,
increasing susceptibility to infection and causing inflam-
mation. Recent data suggest that the microorganisms that
cause inflammatory periodontal disease are associated with
respiratory diseases [15,38,39].

So, GP is a common inflammatory-dystrophic disease
of the oral cavity, associated with other chronic disorders
caused by inflammation, including, autoimmune diseases,
cardiometabolic, neurodegenerative and cancer. Research-
es of recent years show that local treatment of periodon-
titis improves surrogate markers of concomitant diseases
[5,30,40]. The potential causally resulting relationship be-
tween periodontitis and its comorbidities is supported by
experimental animal studies. They have revealed biologi-
cally verisimilar and clinically consistent mechanisms by
which periodontitis can initiate or worsen comorbidities [41].

Conclusions

1. Inflammatory-dystrophic periodontal diseases mainly
have a prolonged and generalized course with low anti-in-
fection protection of the oral cavity. Increasing the level of
chronic inflammatory agents due to the systemic spread
of inflammatory mediators released during local tissue
destruction, immune-inflammatory response to periodontal
pathogens, as well as the systemic spread of pathogens —all
this can contribute to the development of atherosclerosis,
cardiovascular diseases, pathological processes of the gas-
trointestinal tract and other body systems.
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2. Given that certain extraoral pathologies arise as a
result of damage by disseminated periodontopathogens,
it is possible to provide new therapeutic opportunities to
reduce the risk of developing comorbid conditions etiopatho-
genetically associated with generalized periodontitis. The
data of clinical and experimental studies that are presented
in this literature review definitely show the need for timely
treatment of periodontal diseases, which provides not only
the health of the oral cavity, but also prevents the occurrence
of general somatic diseases
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